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ITU-T Q14/15 has been working on modelling of Ethernet OAM to augment the IEEE 802.1Qcx CFM with the ITU-T G.8013 OAM. The CFM functions between the IEEE 802.1Qcx YANG modules and ITU-T G.8051 and G.8052 managed MI signals have been analysed. The followings are a summary of the analysis. It would benefit from setting default values for the following attributes in the CFM YANG modules.

(1) Continuity Check
Some IEEE specific operations are not supported in ITU.
· rmep-failed-ok-time, mac-address in remote mep-db: These are read-only parameters, so it is possible to omit them.
· Port Status TLV, Interface Status TLV, Sender ID TLV: G.8052.1 can exclude them because they are optional TLVs.

One ITU specific operation is not supported in IEEE.
· Proactive LM: It needs to be augmented in G.8052.1 as the part of performance monitoring functions.

The definition of defect detection is different between IEEE and ITU.
· cDEG, cUNPr: Not supported in 802.1Q
· xconCCMdefect:  Composition of cUNL and cMMG
· errorCCMdefect: Composition of cUNP and cUNM
· FNG(Fault Notification Generator): Not specified in G.8051

(2) Loopback
Some ITU specific operations are not covered in P802.1Qcx.
· Series: Configuration of the LBM Tx period and collection of total number of LBM frames.
They should be supported with the augmentation approach suggested in P802.1Qcx.
· Two-way Test: Support of Test TLV (including the number of CRC/BER/OO frames) and running infinite number of times.  It needs to be augmented in G.8052.1 as the part of performance monitoring functions.

Some IEEE specific parameters are not supported in ITU.
· lbm-dest-mep-id:  G.8052.1 has only to exclude this operation because it is optional in 802.1Q.
· Lbm-request-id: Since they are read-only parameters, there is no impact if they would be pruned in G.8052.1.

(3) Linktrace
Some IEEE specific operations are not supported in ITU.
· ltm-target-mep-id: G.8052.1 has only to exclude this operation because it is optional in 802.1Q.
· ltm-flags, ltm-transaction-id, ltm-egress-identifier, ltr-receive-order, ltr-forwarded, lter-terminal-mep, ltr-relay: Since they are read-only parameters, there is no impact if they would be pruned in G.8052.1.

The result of the detailed comparison is shown in the Excel file:
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CFM YANG vs MI.xlsx
802.1Qcx YANG Tree

		module: ieee802-dot1q-cfm								correspinding parameters in G.8051

		  +--		rw		cfm

		     +--		rw		maintenance-domain*		[md-id]		-

		     |  +--		rw		md-id		cfm-types:name-key-type		-

		     |  +--		rw		(md-name)?				-

		     |  |  +--				:(none)				No Maintenance Domain Name present

		     |  |  |  +--		rw		none?		empty

		     |  |  +--				:(dns-like-name)				Domain Name based string - Not specified in G.8051

		     |  |  |  +--		rw		dns-like-name?		string

		     |  |  +--				:(mac-address-and-uint)				MAC address + 2-octet integer - Not specified in G.8051

		     |  |  |  +--		rw		mac-address-and-uint-type

		     |  |  |     +--		rw		address		ieee:mac-address

		     |  |  |     +--		rw		int		uint16

		     |  |  +--				:(char-string)				Character string - Not specified in G.8051

		     |  |     +--		rw		char-string?		string

		     |  +--		rw		md-level?		cfm-types:md-level-type		ETHx_FT_{So,Sk}_MI_MEL

		     |  +--		rw		mhf-creation?		cfm-types:mhf-creation-type		for MIP creation

		     |  +--		rw		id-permission?		cfm-types:sender-id-permission-type		for CCM Sender ID TLV (optional) - Not specified in G.8051

		     |  +--		rw		fault-alarm-transmission?		cfm-types:fault-alarm-type		for fault alarms - Not specified in G.8051

		     |  +--		rw		maintenance-association*		[ma-id]		ETHx_FT_{So,Sk}_MI_MEG_ID

		     |     +--		rw		ma-id		cfm-types:name-key-type

		     |     +--		rw		(ma-name)

		     |     |  +--				:(primary-vid)				Primary VID for Short MA Name - Not specified in G.8051

		     |     |  |  +--		rw		primary-vid?		dot1q-types:vlanid

		     |     |  +--				:(char-string)				Character string for Short MA Name - Not specified in G.8051

		     |     |  |  +--		rw		char-string?		string

		     |     |  +--				:(unsigned-int16)				2-octet integer for Short MA Name - Not specified in G.8051

		     |     |  |  +--		rw		unsigned-int16?		uint16

		     |     |  +--				:(rfc2865-vpn-id)				VPN ID for Short MA Name - Not specified in G.8051

		     |     |     +--		rw		vpn-id

		     |     |        +--		rw		vpn-oui		uint32

		     |     |        +--		rw		vpn-index		uint32

		     |     +--		rw		ccm-interval?		cfm-types:ccm-interval-type		ETHx_FT_{So,Sk}_MI_CC_Period

		     |     +--		rw		fault-alarm-transmission?		cfm-types:fault-alarm-type		for fault alarms - Not specified in G.8051

		     |     +--		rw		mhf-creation?		cfm-types:mhf-creation-type		for MIP creation

		     |     +--		rw		id-permission?		cfm-types:sender-id-permission-type		for CCM Sender ID TLV (optional) - Not specified in G.8051

		     |     +--		rw		maintenance-association-mep*		[mep-id]		ETHx_FT_So_MI_MEP_ID

		     |        +--		rw		mep-id		cfm-types:mep-id-type

		     +--		rw		maintenance-group*		[maintenance-group-id]		(MEG Index)

		        +--		rw		maintenance-group-id		cfm-types:name-key-type

		        +--		rw		md-id		->/cfm/maintenance-domain/md-id		Not specified in G.8051

		        +--		rw		ma-id		->/cfm/maintenance-domain[md-id=current()/../md-id]/maintenance-association/ma-id		ETHx_FT_{So,Sk}_MI_MEG_ID

		        +--		rw		mep*		[mep-id]		ETHx_FT_So_MI_MEP_ID

		           +--		rw		mep-id		->/cfm/maintenance-domain[md-id=current()/../../md-id]/maintenance-association[ma-id=current()/../../ma-id]/maintenance-association-mep/mep-id

		           +--		rw		direction		cfm-types:mp-direction-type		Not specified in G.8051

		           +--		rw		admin-state?		boolean		Not specified in G.8051

		           +--		rw		ccm-ltm-priority?		dot1q-types:priority-type		ETHx_FT_{So,Sk}_MI_CC_Pri

		           +--		ro		mac-address		ieee:mac-address		ETHx_FT_{So,Sk}_MI_MEP_MAC

		           +--		rw		inactive-remote-mep*		[inactive-rmep-id]		Not specified in G.8051

		           |  +--		rw		inactive-rmep-id		->/cfm/maintenance-domain[md-id=current()/../../../md-id]/maintenance-association[ma-id=current()/../../../ma-id]/maintenance-association-mep/mep-id

		           +--		ro		mep-db*		[rmep-id]		-

		           |  +--		ro		rmep-id		cfm-types:mep-id-type		ETHx_FT_Sk_MI_PeerMEP_ID[i] 

		           |  +--		ro		rmep-state		cfm-types:remote-mep-state-type		cLOC[i]

		           |  +--		ro		rmep-failed-ok-time		yang:date-and-time		Not specified in G.8051

		           |  +--		ro		mac-address		ieee:mac-address		Not specified in G.8051

		           |  +--		ro		rdi		boolean		cRDI[i]

		           |  +--		ro		port-status-tlv?		cfm-types:port-status-tlv-value-type		CCM Port Status TLV (optional) - Not specified in G.8051

		           |  +--		ro		interface-status-tlv?		cfm-types:interface-status-tlv-value-type		CCM Interface Status TLV (optional) - Not specified in G.8051

		           |  +--		ro		chassis-id-subtype?		lldp-types:chassis-id-subtype-type		CCM Sender ID TLV (optional) - Not specified in G.8051

		           |  +--		ro		chassis-id?		lldp-types:chassis-id-type

		           |  +--		ro		transport-service-domain

		           |  |  +--		ro		domain?		yang:object-identifier-128

		           |  |  +--		ro		(management-address)?

		           |  |     +--				:(ip)

		           |  |     |  +--		ro		ip-address		inet:ip-address

		           |  |     |  +--		ro		ip-port		inet:port-number

		           |  |     +--				:(local)

		           |  |     |  +--		ro		local-address		string

		           |  |     +--				:(dns)

		           |  |     |  +--		ro		dns-address		string

		           |  |     +--				:(other)

		           |  |        +--		ro		unknown-address?		binary

		           |  +--		ro		rmep-is-active?

asakurai: Is this the same with 'inactive-rmep-id'?
		boolean		Not specified in G.8051

		           +--		rw		continuity-check				-

		           |  +--		rw		ccm-enabled?		boolean		ETHx_FT_{So,Sk}_MI_CC_Enable

		           |  +--		ro		fng-state?		cfm-types:fng-state-type		Not specified in G.8051

		           |  +--		rw		fault-alarm-transmission?		cfm-types:fault-alarm-type		Not specified in G.8051

		           |  +--		rw		lowest-priority-defect?		cfm-types:lowest-alarm-priority-type		Not specified in G.8051

		           |  +--		rw		fng-alarm-time?		uint16		Not specified in G.8051

		           |  +--		rw		fng-reset-time?		uint16		Not specified in G.8051

		           |  +--		ro		highest-priority-defect		cfm-types:highest-defect-priority-type		Not specified in G.8051

		           |  +--		ro		defects		cfm-types:mep-defects-type		Not specified in G.8051

		           |  +--		ro		error-ccm-last-failure?		binary		Not specified in G.8051

		           |  +--		ro		xcon-ccm-last-failure?		binary		Not specified in G.8051

		           +--		ro		stats				-

		           |  +--		ro		mep-ccm-sequence-errors		yang:counter64		Not specified in G.8051

		           |  +--		ro		mep-ccms-sent		yang:counter64		Not specified in G.8051

		           |  +--		ro		mep-lbr-in		yang:counter64		Not specified in G.8051 (cf. REC - OO)

		           |  +--		ro		mep-lbr-in-out-of-order		yang:counter64		Not specified in G.8051 (cf. OO)

		           |  +--		ro		mep-lbr-bad-msdu		yang:counter64		Not specified in G.8051 (cf. CRC + BER)

		           |  +--		ro		mep-unexpected-ltr-in		yang:counter64		Not specified in G.8051

		           |  +--		ro		mep-lbr-out		yang:counter64		Not specified in G.8051 (Tx LBR)

		           +---		x		transmit-loopback				ETHDe_FT_So_MI_LB_Discover(P)
ETHDe_FT_So_MI_LB_Series(DA,DE,P,N,Length,Period)
ETHDe_FT_So_MI_LB_Test(DA,DE,P,Pattern, Length, Period)

		           |  +---		w		input				-

		           |  |  +---		w		(lbm-destination)				DA

		           |  |  |  +--				:(dest-ucast-mac-address)

		           |  |  |  |  +---		w		lbm-dest-ucast-mac-address?		cfm-types:unicast-mac-address-type

		           |  |  |  +--				:(dest-mcast-class1-mac-address)

		           |  |  |  |  +---		w		lbm-dest-mcast-class1-mac-address?		cfm-types:multicast-class1-mac-address-type

		           |  |  |  +--				:(dest-mep-id)				LBM Destination specified by MEPID (optional) - Not specified in G.8051

		           |  |  |     +---		w		lbm-dest-mep-id?		cfm-types:mep-id-type

		           |  |  +---		w		lbm-messages?		uint16		N

		           |  |  +---		w		lbm-priority?		dot1q-types:priority-type		P

		           |  |  +---		w		lbm-drop-eligible?		boolean		DE

		           |  |  +---		w		lbm-data-tlv?		cfm-types:lbm-data-tlv-type		Length

		           |  +--		ro		output				Transaction ID of the 1st LBM sent - Not specified in G.8051

		           |     +--		ro		lbm-request-id		cfm-types:seq-number-type

		           +---		x		transmit-linktrace				ETHDe_FT_So_MI_LT(TA,TTL,P)

		           |  +---		w		input				-

		           |  |  +---		w		(ltr-target)

asakurai: should be "ltm-target"??				TA

		           |  |  |  +--				:(target-ucast-mac-address)

		           |  |  |  |  +---		w		ltm-target-mac-address?		cfm-types:unicast-mac-address-type

		           |  |  |  +--				:(target-mep-id)				LTM Traget specified by MEPID (optional) - Not specified in G.8051

		           |  |  |     +---		w		ltm-target-mep-id?		cfm-types:mep-id-type

		           |  |  +---		w		ltm-ttl?		uint8		TTL

		           |  |  +---		w		ltm-flags?		cfm-types:mep-tx-ltm-flags-type		Not specified in G.8051

		           |  +--		ro		output				-

		           |     +--		ro		ltm-transaction-id		cfm-types:seq-number-type		Not specified in G.8051

		           |     +--		ro		ltm-egress-identifier				LTM Eggress ID TLV - Not specified in G.8051

		           |        +--		ro		int		uint16

		           |        +--		ro		address		ieee:mac-address

		           +--		ro		loopback-reply*		[lbm-request-id]		ETHDe_FT_So_MI_LB_Discover_Result(MACs)
ETHDe_FT_So_MI_LB_Series_Result(REC,ERR,OO)
ETHDe_FT_So_MI_LB_Test_Result(Sent, REC, CRC, BER, OO)

asakurai: The parameter 'ERR' is invalid, 
it should be deleted.

This issue has been included from the initial version of G.8021.

						

asakurai: should be "ltm-target"??		           |  +--		ro		lbm-request-id		cfm-types:seq-number-type		Transaction ID of the received LBR - Not specified in G.8051		??

		           |  +--		ro		loopback-input				-

		           |     +--		ro		(lbm-destination)				DA in ETHDe_FT_So_MI_LB

		           |     |  +--				:(dest-ucast-mac-address)

		           |     |  |  +--		ro		lbm-dest-ucast-mac-address?		cfm-types:unicast-mac-address-type

		           |     |  +--				:(dest-mcast-class1-mac-address)

		           |     |  |  +--		ro		lbm-dest-mcast-class1-mac-address?		cfm-types:multicast-class1-mac-address-type

		           |     |  +--				:(dest-mep-id)				LBM Destination specified by MEPID (optional) - Not specified in G.8051

		           |     |     +--		ro		lbm-dest-mep-id?		cfm-types:mep-id-type

		           |     +--		ro		lbm-messages?		uint16		N in ETHDe_FT_So_MI_LB

		           |     +--		ro		lbm-priority?		dot1q-types:priority-type		P in ETHDe_FT_So_MI_LB

		           |     +--		ro		lbm-drop-eligible?		boolean		DE in ETHDe_FT_So_MI_LB

		           |     +--		ro		lbm-data-tlv?		cfm-types:lbm-data-tlv-type		Length in ETHDe_FT_So_MI_LB

		           |     +--		ro		responses*		[source-mac-address]				informative description in .1Qcx

		           |     |  +--		ro		source-mac-address		ieee:mac-address		MACs		informative description in .1Qcx

		           |     |  +--		ro		received-lbrs?		uint16		REC		informative description in .1Qcx

		           +--		ro		linktrace-reply*		[ltr-transaction-id]		ETHDe_FT_So_MI_LT_Results(Results(SA,TTL,TLV))

		           |  +--		ro		ltr-transaction-id		cfm-types:seq-number-type		Not specified in G.8051

		           |  +--		ro		linktrace-input				-

		           |  |  +--		ro		(ltr-target)				TA in ETHDe_FT_So_MI_LT

		           |  |  |  +--				:(target-ucast-mac-address)

		           |  |  |  |  +--		ro		ltm-target-mac-address?		cfm-types:unicast-mac-address-type

		           |  |  |  +--				:(target-mep-id)				LTM Traget specified by MEPID (optional) - Not specified in G.8051

		           |  |  |     +--		ro		ltm-target-mep-id?		cfm-types:mep-id-type

		           |  |  +--		ro		ltm-ttl?		uint8		TTL in ETHDe_FT_So_MI_LT

		           |  |  +--		ro		ltm-flags?		cfm-types:mep-tx-ltm-flags-type		LTM Flags - Not specified in G.8051

		           |  +--		ro		responses*		[ltr-receive-order]		-

		           |     +--		ro		ltr-receive-order		uint32		Index to distinguish multiple LTRs - Not specified in G.8051

		           |     +--		ro		ltr-ttl		uint8		TTL

		           |     +--		ro		ltr-forwarded		boolean		LTR Flags - Not specified in G.8051

		           |     +--		ro		ltr-terminal-mep		boolean		LTR Terminal MEP - Not specified in G.8051

		           |     +--		ro		ltr-last-egress-identifier				LTR Eggress ID TLV

		           |     |  +--		ro		int		uint16

		           |     |  +--		ro		address		ieee:mac-address

		           |     +--		ro		ltr-next-egress-identifier				SA, LTR Eggress ID TLV

		           |     |  +--		ro		int		uint16

		           |     |  +--		ro		address		ieee:mac-address

		           |     +--		ro		ltr-relay		cfm-types:relay-action-field-value-type		LTR Relay Aaction - Not specified in G.8051

		           |     +--		ro		ltr-chassis-id-subtype?		lldp-types:chassis-id-subtype-type		LTR Sender ID TLV (optional)

		           |     +--		ro		ltr-chassis-id		lldp-types:chassis-id-type

		           |     +--		ro		ltr-transport-service-domain

		           |     |  +--		ro		domain?		yang:object-identifier-128

		           |     |  +--		ro		(management-address)?

		           |     |     +--				:(ip)

		           |     |     |  +--		ro		ip-address		inet:ip-address

		           |     |     |  +--		ro		ip-port		inet:port-number

		           |     |     +--				:(local)

		           |     |     |  +--		ro		local-address		string

		           |     |     +--				:(dns)

		           |     |     |  +--		ro		dns-address		string

		           |     |     +--				:(other)

		           |     |        +--		ro		unknown-address?		binary

		           |     +--		ro		ltr-ingress?		cfm-types:ingress-action-field-value-type		Reply Ingress TLV (optional)

		           |     +--		ro		ltr-ingress-mac		ieee:mac-address

		           |     +--		ro		ltr-ingress-port-id-subtype?		lldp-types:port-id-subtype-type

		           |     +--		ro		ltr-ingress-port-id		lldp-types:port-id-type

		           |     +--		ro		ltr-egress?		cfm-types:egress-action-field-value-type		Reply Egress TLV (optional)

		           |     +--		ro		ltr-egress-mac		ieee:mac-address

		           |     +--		ro		ltr-egress-port-id-subtype?		lldp-types:port-id-subtype-type

		           |     +--		ro		ltr-egress-port-id		lldp-types:port-id-type

		           |     +--		ro		ltr-organization-specific-tlv?		binary		Organization specific TLV (optional)

		           +---		x		mep-fault-alarm				Not specified in G.8051

		              +-- 				mep-priority-defect    		->../../continuity-check/highest-priority-defect		Not specified in G.8051





		module: ieee802-dot1q-cfm-mip

		  +--		rw		mip*		[mip-id]		-

		     +--		rw		mip-id		cfm-types:name-key-type		Not specified in G.8051		??

		     |  +--		rw		md-level?		cfm-types:md-level-type		ETHDe_FT_{So,Sk}_MI_MEL

		     |  +--		rw		id-permission?		cfm-types:sender-id-permission-type		for CCM Sender ID TLV (optional) - Not specified in G.8051









G.8051 CC

						G.8051 MI				802.1Qcx YANG		Differences

						ETHx_FT_So		ETHx_FT_Sk

		CCM		Enable		CC_Enable		CC_Enable		ccm-enabled?		-

				DA		MI_MEL 
(01-80-C2-00-00-3x)		MI_MEL 
(01-80-C2-00-00-3x)		md-level?		-

				SA		MI_MEP_MAC		MI_MEP_MAC		mac-address		-

				MEL		MI_MEL		MI_MEL		md-level?		-

				DE		0		0		-		-

				P		MI_CC_Pri		MI_CC_Pri		ccm-ltm-priority		-

				Period		MI_CC_Period		MI_CC_Period		ccm-interval?		-

				SeqNumber		0		0		-		-

				MEP ID		MI_MEP_ID		MI_PeerMEP_ID[i]		mep-id
rmep-id		-

				MEG ID		MI_MEG_ID		MI_MEG_ID		(ma-name)		-

		Proactive LM		Enable		MI_LMC_Enable		MI_LMC_Enable		-		No function in 802.1Q

				1sec				MI_1Second		-		No function in 802.1Q

				DEGM				MI_LM_DEGM		-		No function in 802.1Q

				M				MI_LM_M		-		No function in 802.1Q

				DEGTHR				MI_LM_DEGTHR		-		No function in 802.1Q

				TFMIN				MI_LM_TFMIN		-		No function in 802.1Q

		Defects		DEG				✓cDEG		-		No function in 802.1Q

				LOC				✓cLOC[i]		def-remote-ccm		-

				UNL				✓cUNL		def-xcon-ccm		No distinction between UNL/MMG in 802.1Q

				MMG				✓cMMG

				UNM				✓cUNM		def-error-ccm		No distinction between UNP/UNM in 802.1Q

				UNP				✓cUNP

				UNPr				✓cUNPr		-		No function in 802.1Q

				RDI				✓cRDI		def-rdi-ccm		-

				svdCCM				MI_GetSvdCCM
MI_SvdCCM		error-ccm-last-failure?
xcon-ccm-last-failure?		-



						xconCCMdefect		def-xcon-ccm		UNL or MMG

						errorCCMdefect		def-error-ccm		UNP or UNM		802.1Q 20.17.1c)

						someRMEPCCMdefect		def-remote-ccm		LOC

						someMACstatusDefect		def-mac-status		Interface/Port Status TLV

						someRDIdefect		def-rdi-ccm		RDI







G.8051 LB

		G.8051 MI						Loopback operation								G.8051 MI						802.1Qcx YANG		Differences

								Series		Discovery		2way Test

		Input		MI signals				MI_LB_Series		MI_LB_Discover		MI_LB_Test				Input		MI signals				transmit-loopback

				Parameters		DA		✓DA		01-80-C2-00-00-3x		✓DA						Parameters		DA		(lbm-destination) 		-

						SA		✓(MI_MEP_MAC)		✓(MI_MEP_MAC)		✓(MI_MEP_MAC)								SA		mac-address		-

						MEL		✓(MI_MEL)		✓(MI_MEL)		✓(MI_MEL)								MEL		md-level?		-

						DE		✓DE		0		✓DE								DE		lbm-drop-eligible?		-

						P		✓P		✓P		✓P								P		lbm-priority?		-

						# of frames		✓N		1		∞								# of frames		lbm-messages?		-

						Pattern		✓Length (for Data TLV)		No TLV		✓Pattern 
✓Length (for Test TLV)								Pattern		lbm-data-tlv?		No Test TLV in 802.1Q

						Length														Length

						Period		✓Period		-		✓Period								Period		-		No period configuration in 802.1Q

						Transaction ID		(No MI)		(No MI)		(No MI)								Transaction ID		lbm-request-id		(No MI specified in G.8051)

						Terminate		-		-		✓(MI_LB_Test_Terminate)								Terminate (Test_Terminate)		-		No termination function in 802.1Q

		Output		MI signals				MI_LB_Series_Result		MI_LB_Discover_Result		MI_LB_Test_Result				Output		MI signals				loopback-reply*		-

				Parameters		MACs: MACs that have responded with a valid LBR				✓								Parameters		MACs: MACs that have responded with a valid LBR		source-mac-address (informative)		-

						Sent:  total number of LBM 
frames sent						✓								Sent:  total number of LBM 
frames sent		-		No counter in 802.1Q

						REC:  total number of received LBR frames		✓				✓								REC:  total number of received LBR frames		received-lbrs? (informative)

						CRC: number of LBR frames where 
the CRC in the pattern failed						✓								CRC: number of LBR frames where 
the CRC in the pattern failed		-		No function in 802.1Q 
(related conter is defined as mep-lbr-bad-msdu)

						BER: number of LBR frames where there was a bit error in the pattern 						✓								BER: number of LBR frames where there was a bit error in the pattern 		-		No function in 802.1Q 
(related conter is defined as mep-lbr-bad-msdu)

						OO: number of LBR frames that 
were received out of order		✓				✓								OO: number of LBR frames that 
were received out of order		-		No specific parameter in 802.1Q
(could be calculated from the counter 'mep-lbr-in-out-of-order')













G.8051 LT

		G.8051 MI								802.1Qcx		Differences

		Input		MI signals				MI_LT		transmit-linktrace		-

				Parameters		DA		01-80-C2-00-00-3y		ltm-target-mac-address?		-

						SA		✓(MI_MEP_MAC)		mac-address		-

						MEL		✓(MI_MEL)		md-level?		-

						DE		0		-		-

						P		✓P		ccm-ltm-priority		-

						TTL		✓TTL		ltm-ttl?		-

						Target MAC		✓TA		ltm-target-mac-address?		-

						Flags		(No MI)		ltm-flags? 		(Not specified in G.8051)

						Transaction ID		(No MI)		ltm-transaction-id  (RO)		(Not specified in G.8051)

						Egress Identifier TLV		(No MI)		ltm-egress-identifier (RO)		(Not specified in G.8051)

		Output		MI signals				MI_LT_Result		linktrace-reply*		-

				Parameters		Results (SA)
		✓		ltr-next-egress-identifier		-

						Results (TTL)
		✓		ltr-ttl		-

						Results (TLV)
		✓		ltr-ingress?  etc.		-







Appenidix G.8051 Tables 8-2 & 5

		Category		MI signal		Value range		Default value

				Provisioning of Flow Termination Source for MEP

		MEG/MEP		ETHx_FT_So_MI_MEL		0, 1, 2, 3, 4, 5, 6, 7		By agreement

		MEG/MEP		ETHx_FT_So_MI_MEP_MAC		Per G.8021		–

		CC		ETHx_FT_So_MI_CC_Enable		true, false		FALSE

		CC_LM		ETHx_FT_So_MI_LMC_Enable		true, false		TRUE

		MEG/MEP		ETHx_FT_So_MI_MEG_ID		See Annex A of [ITU‑T G.8013]		–

		MEG/MEP		ETHx_FT_So_MI_MEP_ID		0..8191; see Figure 9.2-3 of [ITU‑T G.8013]		–

		CC		ETHx_FT_So_MI_CC_Period		3.33 ms, 10 ms, 100 ms, 1 s, 10 s, 1 min, 10 min		1 s 

		CC		ETHx_FT_So_MI_CC_Pri		0, 1, 2, 3, 4, 5, 6, 7		7

		LM		ETHx_FT_So_MI_LML_Enable[1…MLM]		true, false		TRUE

		LM		ETHx_FT_So_MI_LM_MAC_DA[1…MLM]		Per G.8021		--

		LM		ETHx_FT_So_MI_LM_Period[1…MLM]		100ms, 1s, 10s		100ms

		LM		ETHx_FT_So_MI_LM_Pri[1…MLM]		0, 1, 2, 3, 4, 5, 6, 7		7

		DM		ETHx_FT_So_MI_DM_Enable[1…MDM]		true, false		FALSE

		DM		ETHx_FT_So_MI_DM_MAC_DA[1…MDM]		Per G.8021		--

		DM		ETHx_FT_So_MI_DM_Test_ID[1…MDM]		Non-negative integer (optional)		--

		DM		ETHx_FT_So_MI_DM_Length[1…MDM]		Non-negative integer representing number of byte for the length of the padding TLV. Note that the total fame size of the DM PDU should be between 64 and 9216 bytes. 		0

		DM		ETHx_FT_So_MI_DM_Period[1…MDM]		100ms, 1s, 10s		100ms

		DM		ETHx_FT_So_MI_DM_Pri[1…MDM]		0, 1, 2, 3, 4, 5, 6, 7		7

		1DM		ETHx_FT_So_MI_1DM_Enable[1…M1DM]		true, false		FALSE

		1DM		ETHx_FT_So_MI_1DM_MAC_DA[1…M1DM]		Per G.8021		--

		1DM		ETHx_FT_So_MI_1DM_Test_ID[1…M1DM]		Non-negative integer (optional)		--

		1DM		ETHx_FT_So_MI_1DM_Length[1…M1DM]		Non-negative integer representing number of byte for the length of the padding TLV. Note that the total fame size of the DM PDU should be between 64 and 9216 bytes.		0

		1DM		ETHx_FT_So_MI_1DM_Period[1…M1DM]		100ms, 1s, 10s		100ms

		1DM		ETHx_FT_So_MI_1DM_Pri[1…M1DM]		0, 1, 2, 3, 4, 5, 6, 7		7

		SL		ETHx_FT_So_MI_SL_Enable[1…MSL]		true, false		FALSE

		SL		ETHx_FT_So_MI_SL_MAC_DA[1…MSL]		Per G.8021		--

		SL		ETHx_FT_So_MI_SL_Test_ID[1…MSL]		Non-negative integer (optional)		--

		SL		ETHx_FT_So_MI_SL_Length[1…MSL]		Non-negative integer representing number of byte for the length of the padding TLV. Note that the total fame size of the DM PDU should be between 64 and 9216 bytes. 		0

		SL		ETHx_FT_So_MI_SL_Period[1…MSL]		10ms, 100ms, 1s, 10s		100ms

		SL		ETHx_FT_So_MI_SL_Pri[1…MSL]		0, 1, 2, 3, 4, 5, 6, 7		7

		1SL		ETHx_FT_So_MI_1SL_Enable[1…M1SL]		true, false		FALSE

		1SL		ETHx_FT_So_MI_1SL_MAC_DA[1…M1SL]		Per G.8021		--

		1SL		ETHx_FT_So_MI_1SL_Test_ID[1…M1SL]		Non-negative integer (optional)		--

		1SL		ETHx_FT_So_MI_1SL_Length[1…M1SL]		Non-negative integer representing number of byte for the length of the padding TLV. Note that the total fame size of the DM PDU should be between 64 and 9216 bytes. 		0

		1SL		ETHx_FT_So_MI_1SL_Period[1…M1SL]		10ms, 100ms, 1s, 10s		100ms

		1SL		ETHx_FT_So_MI_1SL_Pri[1…M1SL]		0, 1, 2, 3, 4, 5, 6, 7		7

				Provisioning of Flow Termination Sink for MEP

		CC		ETHx_FT_Sk_MI_CC_Enable		true, false		FALSE

		CC_LM		ETHx_FT_Sk_MI_LMC_Enable		true, false		true 

		CC_LM		ETHx_FT_Sk_MI_1second		–		–

		CC_LM		ETHx_FT_Sk_MI_LM_DEGM		2-10; see Table 7-1 of [ITU-T G.806]		10

		CC_LM		ETHx_FT_Sk_MI_LM_M		2-10		10

		CC_LM		ETHx_FT_Sk_MI_LM_DEGTHR		0% .. 100%; see Table 7-1 of [ITU‑T G.806]		30%

		CC_LM		ETHx_FT_Sk_MI_LM_TFMIN		FFS		FFS

		MEG/MEP		ETHx_FT_Sk_MI_MEL		0, 1, 2, 3, 4, 5, 6, 7		By agreement

		MEG/MEP		ETHx_FT_Sk_MI_MEG_ID		See Annex A of [ITU‑T G.8013]		–

		MEG/MEP		ETHx_FT_Sk_MI_PeerMEP_ID[i] 		List of peer MEP IDs; 0..8191 for each ID; 
see Figure 9.2-3 of [ITU‑T G.8013]		–

		CC		ETHx_FT_Sk_MI_CC_Period		3.33 ms, 10 ms, 100 ms, 1 s, 10 s, 1 min, 10 min		1 s 

		CC		ETHx_FT_Sk_MI_CC_Pri		0..7		7

		CC		ETHx_FT_Sk_MI_GetSvdCCM		(NOTE – Use to request the saved latest CCM 
frame that caused a defect to be raised.)		–

		1DM		ETHx_FT_Sk_MI_1DM_Enable[1…M1DM]		true, false		FALSE

		1DM		ETHx_FT_Sk_MI_1DM_MAC_SA[1…M1DM]		Per G.8021		–

		1DM		ETHx_FT_Sk_MI_1DM_Pri[1...M1DM]		0..7		7

		1DM		ETHx_FT_Sk_MI_1DM_Test_ID[1…M1DM]		Non-negative integer (optional)		--

		1SL		ETHx_FT_Sk_MI_1SL_Enable[1…M1SL]		true, false		FALSE

		1SL		ETHx_FT_Sk_MI_1SL_MAC_SA[1…M1SL]		Per G.8021		–

		1SL		ETHx_FT_Sk_MI_1SL_Test_ID[1…M1SL]		Non-negative integer (optional)		--

		MEG/MEP		ETHx_FT_Sk_MI_MEP_MAC		Per G.8021		--

				Reporting of Flow Termination Sink for MEP

		CC		ETHx_FT_Sk_MI_SvdCCM		Last received CCM frame that caused defect		–

		BNM		ETHx_FT_Sk_MI_BW_Report(SA, PortID, NominalBW, CurrentBW)		Per configured at peer source		--

		ETHG		Provisioning

		ETHG		ETHG_FT_So_MI_MEL		0, 1, 2, 3, 4, 5, 6, 7		By agreement

		ETHG		ETHG_FT_So_MI_MEP_MAC		Per G.8021		–

		ETHG		ETHG_FT_So_MI_CC_Enable		true, false		FALSE

		ETHG		ETHG_FT_So_MI_LMC_Enable		true, false		TRUE

		ETHG		ETHG_FT_So_MI_MEG_ID		See Annex A of [ITU-T G.8013Y.1731]		–

		ETHG		ETHG_FT_So_MI_MEP_ID		0..8191; see Figure 9.2-3 of [ITU‑T G.8013Y.1731]		–

		ETHG		ETHG_FT_So_MI_CC_Period		3.33 ms, 10 ms, 100 ms, 1 s, 10 s, 1 min, 10 min		1 s 

		ETHG		ETHG_FT_So_MI_CC_Pri		0, 1, 2, 3, 4, 5, 6, 7		7

		ETHG		ETHG_FT_So_MI_LML_Enable[1...MLM]		true, false		TRUE

		ETHG		ETHG_FT_So_MI_LM_MAC_DA[1...MLM]		Per G.8021		--

		ETHG		ETHG_FT_So_MI_LM_Period[1...MLM]		100ms, 1s, 10s		100ms

		ETHG		ETHG_FT_So_MI_LM_Pri[1...MLM] 		0, 1, 2, 3, 4, 5, 6, 7		7

		ETHG		ETHG_FT_So_MI_DM_Enable[1…MDM]		true, false		FALSE

		ETHG		ETHG_FT_So_MI_DM_MAC_DA[1…MDM]		Per G.8021		--

		ETHG		ETHG_FT_So_MI_DM_Test_ID[1…MDM]		Non-negative integer (optional)		--

		ETHG		ETHG_FT_So_MI_DM_Length[1…MDM]		Non-negative integer representing number of byte for the length of the padding TLV. Note that the total fame size of the DM PDU should be between 64 and 9216 bytes. 		0

		ETHG		ETHG_FT_So_MI_DM_Period[1…MDM]		100ms, 1s, 10s		100ms

		ETHG		ETHG_FT_So_MI_DM_Pri[1…MDM]		0, 1, 2, 3, 4, 5, 6, 7		7

		ETHG		ETHG_FT_So_MI_1DM_Enable[1…M1DM]		true, false		FALSE

		ETHG		ETHG_FT_So_MI_1DM_MAC_DA[1…M1DM]		Per G.8021		--

		ETHG		ETHG_FT_So_MI_1DM_Test_ID[1…M1DM]		Non-negative integer (optional)		--

		ETHG		ETHG_FT_So_MI_1DM_Length[1…M1DM]		Non-negative integer representing number of byte for the length of the padding TLV. Note that the total fame size of the DM PDU should be between 64 and 9216 bytes.		0

		ETHG		ETHG_FT_So_MI_1DM_Period[1…M1DM]		100ms, 1s, 10s		100ms

		ETHG		ETHG_FT_So_MI_1DM_Pri[1…M1DM]		0, 1, 2, 3, 4, 5, 6, 7		7

		ETHG		ETHG_FT_So_MI_SL_Enable[1…MSL]		true, false		FALSE

		ETHG		ETHG_FT_So_MI_SL_MAC_DA[1…MSL]		Per G.8021		--

		ETHG		ETHG_FT_So_MI_SL_Test_ID[1…MSL]		Non-negative integer (optional)		--

		ETHG		ETHG_FT_So_MI_SL_Length[1…MSL]		Non-negative integer representing number of byte for the length of the padding TLV. Note that the total fame size of the DM PDU should be between 64 and 9216 bytes. 		0

		ETHG		ETHG_FT_So_MI_SL_Period[1…MSL]		10ms, 100ms, 1s, 10s		100ms

		ETHG		ETHG_FT_So_MI_SL_Pri[1…MSL]		0, 1, 2, 3, 4, 5, 6, 7		7

		ETHG		ETHG_FT_So_MI_1SL_Enable[1…M1SL]		true, false		FALSE

		ETHG		ETHG_FT_So_MI_1SL_MAC_DA[1…M1SL]		Per G.8021		--

		ETHG		ETHG_FT_So_MI_1SL_Test_ID[1…M1SL]		Non-negative integer (optional)		--

		ETHG		ETHG_FT_So_MI_1SL_Length[1…M1SL]		Non-negative integer representing number of byte for the length of the padding TLV. Note that the total fame size of the DM PDU should be between 64 and 9216 bytes. 		0

		ETHG		ETHG_FT_So_MI_1SL_Period[1…M1SL]		10ms, 100ms, 1s, 10s		100ms

		ETHG		ETHG_FT_So_MI_1SL_Pri[1…M1SL]		0, 1, 2, 3, 4, 5, 6, 7		7

		ETHG		Provisioning

		ETHG		ETHG_FT_Sk_MI_CC_Enable		true, false		FALSE

		ETHG		ETHG_FT_Sk_MI_LMC_Enable		true, false		TRUE

		ETHG		ETHG_FT_Sk_MI_1Second		–		–

		ETHG		ETHG_FT_Sk_MI_LM_DEGM		2-10; see Table 7-1 of [ITU-T G.806]		10

		ETHG		ETHG_FT_Sk_MI_LM_M		2/10/17		10

		ETHG		ETHG_FT_Sk_MI_LM_DEGTHR		0% .. 100%; see Table 7-1 of [ITU‑T G.806]		30%

		ETHG		ETHG_FT_Sk_MI_LM_TFMIN		FFS		FFS

		ETHG		ETHG_FT_Sk_MI_MEL		0, 1, 2, 3, 4, 5, 6, 7		By agreement

		ETHG		ETHG_FT_Sk_MI_MEG_ID		See Annex A of [ITU-T G.8013Y.1731]		–

		ETHG		ETHG_FT_Sk_MI_PeerMEP_ID[i]		List of peer MEP IDs; 0..8191 for each ID; see Figure 9.2-3 of [ITU-T G.8013Y.1731]		–

		ETHG		ETHG_FT_Sk_MI_CC_Period		3.33 ms, 10 ms, 100 ms, 1 s, 10 s, 1 min, 10 min		1 s 

		ETHG		ETHG_FT_Sk_MI_CC_Pri		0..7		7

		ETHG		ETHG_FT_Sk_MI_GetSvdCCM		(NOTE – Use to request the saved latest CCM frame that caused a defect to be raised.)		–

		ETHG		ETHG_FT_Sk_MI_1DM_Enable[1…M1DM]		true, false		FALSE

		ETHG		ETHG_FT_Sk_MI_1DM_MAC_SA[1…M1DM]		Per G.8021		–

		ETHG		ETHG_FT_Sk_MI_1DM_Pri [1...M1DM]		0..7		7

		ETHG		ETHG_FT_Sk_MI_1DM_Test_ID[1…M1DM]		Non-negative integer (optional)		--

		ETHG		ETHG_FT_Sk_MI_1SL_Enable[1…M1SL]		true, false		FALSE

		ETHG		ETHG_FT_Sk_MI_1SL_MAC_SA[1…M1SL]		Per G.8021		–

		ETHG		ETHG_FT_Sk_MI_1SL_Test_ID[1…M1SL]		Non-negative integer (optional)		--

		ETHG		ETHG_FT_Sk_MI_MEP_MAC		Per G.8021		--

		ETHG		Reporting

		ETHG		ETHG_FT_Sk_MI_SvdCCM		Last received CCM frame that caused defect		–

		ETHG		ETHG_FT_Sk_MI_BW_Report(SA, PortID, NominalBW, CurrentBW)		Per configured at peer source		--

		LAG		Provisioning

		LAG		ETH-LAG_FT_Sk_MI_SSF_Reported		true, false		TRUE



				Table 8‑5 - Provisioning and reporting for diagnostic functions

				MI signal		Value range		Default value

				Provisioning of Diagnostic Flow Termination Source for MEP

		LM		ETHDe_FT_So_MI_LM_Start(DA,P,Period)		For Period: 100ms, 1s, 10s (Also see Notes 1 and 2 for DA and P)		For Period: 100ms

		LM		ETHDe_FT_So_MI_LM_Intermediate_Request		--		--

		LM		ETHDe_FT_So_MI_LM_Terminate		–		–

		LB		ETHDe_FT_So_MI_LB_Discover(P)		(Note 2)		–

		LB		ETHDe_FT_So_MI_LB_Series(DA,DE,P,N,Length,Period)		(Notes 1 and 2)		–

		LB		ETHDe_FT_So_MI_LB_Test(DA,DE,P,Pattern, Length, Period)		(Notes 1 and 2)		–

		LB		ETHDe_FT_So_MI_LB_Test_Terminate		–		–

		LB		ETHDe_FT_So_MI_DM_Start(DA,P, Test_ID,Length,Period)		For Period: 100ms, 1s, 10s (Also see Notes 1 and 2 for DA and P)		 For Period: 100ms

		DM		ETHDe_FT_So_MI_DM_Intermediate_Request		--		--

		DM		ETHDe_FT_So_MI_DM_Terminate		–		–

		1DM		ETHDe_FT_So_MI_1DM_Start(DA,P, Test_ID,Length,Period)		For Period: 100ms, 1s, 10s (Also see Notes 1 and 2 for DA and P)		 For Period: 100ms

		1DM		ETHDe_FT_So_MI_1DM_Terminate		–		–

		TST		ETHDe_FT_So_MI_TST(DA,DE,P,Pattern, Length, Period)		(Notes 1 and 2)		–

		TST		ETHDe_FT_So_MI_TST_Terminate		–		–

		LT		ETHDe_FT_So_MI_LT(TA,TTL,P)		(Note 1)		–

		MEG/MEP		ETHDe_FT_So_MI_MEP_MAC		6 byte MAC unicast address		–

		MEG/MEP		ETHDe_FT_So_MI_MEL		0..7		–

		MEG/MEP		ETHDe_FT_So_MI_MEP_ID		0..8191; see Figure 9.2-3 of [ITU‑T G.8013]		–

		SL		ETHDe_FT_So_MI_SL_Start(DA,P, Test_ID,Length,Period)		For Period: 10ms, 100ms, 1s, 10s (Also see Notes 1 and 2 for DA and P)		 For Period: 100ms

		SL		ETHDe_FT_So_MI_SL_Intermediate_Request		--		--

		SL		ETHDe_FT_So_MI_SL_Terminate		–		–

		1SL		ETHDe_FT_So_MI_1SL_Start(DA,P,Test_ID,Length,Period)		For Period: 10ms, 100ms, 1s, 10s (Also see Notes 1 and 2 for DA and P)		 For Period: 100ms

		1SL		ETHDe_FT_So_MI_1SL_Terminate		–		–

				Reporting of Diagnostic Flow Termination Source for MEP

		LM		ETHDe_FT_So_MI_LM_Result(N_TF, N_LF, F_TF, F_LF)		(Note 1)		–

		LB		ETHDe_FT_So_MI_LB_Discover_Result(MACs)		6 byte MAC unicast address		–

		DM		ETHDe_FT_So_MI_DM_Result(count,B_FD[],F_FD[],N_FD[])

		LB		ETHDe_FT_So_MI_LB_Series_Result(REC,ERR,OO)		(Note 1)		–

		LB		ETHDe_FT_So_MI_LB_Test_Result(Sent, REC, CRC, BER, OO)		(Note 1)		–

		TST		ETHDe_FT_So_MI_TST_Result(Sent)		(Note 1)		–

		LT		ETHDe_FT_So_MI_LT_Results(Results)		(Note 1)		–

		SL		ETHDe_FT_So_MI_SL_Result(N_TF,N_LF,F_TF,F_LF)		(Note 1)		–

				Provisioning of Diagnostic Flow Termination Sink for MEP

		MEG/MEP		ETHDe_FT_Sk_MI_MEL		0..7		–

		MEG/MEP		ETHDe_FT_Sk_MI_MEP_MAC		6 byte Unicast MAC address		–

		1DM		ETHDe_FT_Sk_MI_1DM_Start(SA, P,Test_ID)		6 byte Unicast MAC address, Non-negative integer		–

		1DM		ETHDe_FT_Sk_MI_1DM_Intermediate_Request		--		--

		1DM		ETHDe_FT_Sk_MI_1DM_Terminate		–		–

		TST		ETHDe_FT_Sk_MI_TST_Start(SA, pattern)		(Note 1)		–

		TST		ETHDe_FT_Sk_MI_TST_Terminate		–		–

		1SL		ETHDe_FT_Sk_MI_1SL_Start(SA,MEP ID, Test ID)		(Notes 1 & 2)		–

		1SL		ETHDe_FT_Sk_MI_1SL_Intermediate_Request		--		--

		1SL		ETHDe_FT_Sk_MI_1SL_Terminate		–		–

				Reporting of Diagnostic Flow Termination Sink for MEP

		1DM		ETHDe_FT_Sk_MI_1DM_Result(count,N_FD[])		(Note 1)		–

		1SL		ETHDe_FT_Sk_MI_1SL_Result(N_TF,N_LF)		(Note 1)

		TST		ETHDe_FT_Sk_MI_TST_Result(REC, CRC, BER, OO)		(Note 1)		–

				Provisioning of Diagnostic Flow Termination Source for MIP

		MEG/MEP		ETHDi_FT_So_MI_MEL		0..7		–

		MEG/MEP		ETHDi_FT_So_MI_MIP_MAC		6 byte MAC unicast address		–

				Provisioning of Diagnostic Flow Termination Sink for MIP

		MEG/MEP		ETHDi_FT_Sk_MI_MEL		0..7		–

		MEG/MEP		ETHDi_FT_Sk_MI_MIP_MAC		6 byte MAC unicast address		–

		NOTE		NOTE 1 – According to [ITU-T G.8021].
NOTE 2 – DA is 6-byte MAC address, P is 0..7, DE is 0..1.














































