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Idle Mode Entry in Legacy ASN 
Guanghui Fan,Yanhong Wang, Jia Lin,Li Li
Huawei Technologies
Introduction
In the deployment scenario that the ABS is connected to the legacy ASN elements, the idle mode entry procedure shall be different than in the total 16m advanced network. The parameters of idle mode in legacy network are in unit of frames while they are in unit of superframes in advanced network and their allowed value are also different.
Proposal

This contribution proposes an option that how the AMS entries idle mode when the ABS is in a legacy ASN network.
The proposed option assumes that the ABS is a co-existence system which has both LZone and MZone. The AMS enters idle mode in MZone, but listens to the paging message in LZone. The idle mode parameters are given in AAI_DREG-RSP, which means the AAI_DREG-RSP message carries the legacy idle mode parameters in this case.
The paging message will indicate the AMS which is in idle mode in LZone to perform network reentry in LZone or MZone.
The general procedure of the proposed option is as follows (take AMS initialized as an example):


[image: image1]
Text proposal for inclusion in the P802.16m/D5
========================== Start of Proposed Text ==============================
[Editor’s Note 1 :change the field description in “16.2.3.20 AAI_DREG-REQ message” in page 134]
	M/O
	Attributes/ Array of attributes
	Size (bits)
	Value / Note
	Conditions

	M
	De-registration_Request_Code
	3
	Used to indicate the purpose of this message

0x00: AMS deregistration request from ABS and network

0x01: request for AMS deregistration from serving ABS and initiation of AMS idle mode.

0x02: response for the unsolicited AAI_DREG-RSP message with action code 0x05 or 0x10 by the ABS.
0x03: reject for the unsolicited AAI_DREG-RSP message with action code 0x05 or 0x10 by the ABS. This code is applicable only when an AMS has a pending UL data to transmit.

0x04: request for AMS deregistration from serving ABS to enter DCR mode

0x05: response for the unsolicited AAI_DREG-RSP message with action code 0x00, 0x01, 0x02 or 0x03
0x06: request for AMS entry idle mode in MZone and Litening to the paging message in LZone when its serving ABS is a co-exisitence system and in WirelessMAN-OFDMA network configuration.
0x06-0x07: reserved
0x07: reserved
	N.A.

	O
	Paging cycle request
	If(Deregistration_
Request_Code
==01)

4

If(Deregistration_
Request_Code
==06)
16
	Used to indicate Paging cycle recommended by MS

0b0000 - 0b1111: reserved
	Shall be present when De-registration_Request_Code of AAI_DREG-REQ message is set to 0x01 or 0x06

	O
	Idle Mode Retain Information element
	4
	Provided as part of this message indicative only. Network reentry from idle mode process requirements may change at time of actual reentry. For each bit location, a value of 0 indicates the information for the associated reentry control messages shall not be retained and managed; a value of 1 indicates the information for the associated reentry control message shall be retained and managed.

Bit 0: Retain MS service and operational information associated with AAI_SBC-REQ/RSP messages.

Bit 1: Retain MS service and operational information associated with AAI_PKM-REQ/RSP messages.

Bit 2: Retain MS service and operational information associated with AAI_REG-REQ/RSP messages.

Bit 3: Retain MS service and operational information associated with network address.

Bit 4: Retain MS state information. The information retained by setting bit 4 does not include the information associated with AAI_SBC-REQ/RSP messages, AAI_PKM-REQ/RSP messages, AAI_REG-REQ/RSP messages, network address unless otherwise specified by setting one or more bits 0-3. This information does not include blocks currently in the ARQ window or associated timers.

The MS state information does include SFIDs and related description (QoS descriptors and CS classifier information) for all Service Flows that the AMS has currently established as well as any SAs with their related keying information.
	Shall be Present when De-registration_Request_Code is set to 0x01 or 0x04 or 0x06

	O
	Mobility information
	2
	Used to indicate MS's mobility level

0b00: Fast

0b01: Medium

0b10: Slow

0b11: reserved
	May be present when De-registration_Request_Code is set to 0x01 


[Editor’s Note 2 :change the field description in “16.2.3.21 AAI_DREG-RSP message” in page 137]
	M/O
	Attributes/ Array of attributes
	Size (bits)
	Value / Note
	Conditions

	M
	Action code
	4
	Used to indicate the purpose of this message
0x00: AMS shall immediately terminate service with the ABS and should attempt network entry at another ABS

0x01: AMS shall listen to the current ABS but shall not transmit until a RES-CMD message or AAI_DREG-RSP message with action code 0x02 or 0x03 is received.

0x02: AMS shall listen to the current ABS but only transmit on the control connection.

0x03: AMS shall return to normal operation and may transmit on any of its active connections.

0x04: This option is valid in response to a AAI_DREG-REQ message with De-Registration Request Code=0x00. The AMS shall terminate current Normal Operation with the ABS.

0x05: AMS shall begin idle mode initiation: a) to signal AMS to begin idle mode in unsolicited manner or b) to allow AMS to transmit AMS-initiated idle mode request at the REQ-Duration expiration

0x06: This option is valid only in response to a AAI_DREG-REQ message with De-Registration Code 0x01 or 0x06: a) to reject AMS-initiated idle mode request or b) to allow AMS to transmit AMS-initiated idle mode request at the REQ-Duration expiration

0x07: This option is valid in response to a AAI_DREG-REQ message with De-registration-request-code= 0x01.
0x08: This option is valid only in response to an AAI_DREG-REQ message with De-Registration Request Code 0x04 to allow retention of the AMS's connection information

0x09: This option is valid only in response to an AAI_DREG-REQ message with De-Registration Request Code 0x04 to reject retention of the AMS's connection information.
0x10: This option is valid only when the ABS is a co-existence system which is in WirelessMAN-OFDMA network configuration and decides to signal the AMS to begin idle mode in unsolicited manner or to allow AMS to transmit AMS-initiated idle mode request at the REQ-Duration expiration. In this case, the AMS shall enter idle mode in MZone and listen to the paging messages in LZone of the ABS.
0x11: This option is valid in response to a AAI_DREG-REQ message with De-registration-request-code= 0x06.
0x10-0x15: reserved
0x12-0x15: reserved
	N.A.

	O
	Paging cycle
	If (Action code==0x05 or 0x07)

4
If (Action code==0x10 or 0x11)

16
	Used to indicate Paging cycle for the AMS
If (Action code==0x05 or 0x07)

0x00: 8 superframes

0x01: 16 superframes

0x02: 32 superframes

0x03-0x15: reserved
If (Action code==0x10 or 0x11)

The value is in unit of frames.
	Shall be present when Action code in AAI_DREG-RSP message is set to 0x05 or 0x07 or 0x10 or 0x11

	O
	Paging offset
	If (Action code==0x05 or 0x07)

4

If (Action code==0x10 or 0x11)

16
	Used to indicate Paging offset for the AMS
If (Action code==0x05 or 0x07)

The value is in unit of superframes.
If (Action code==0x10 or 0x11)

The value is in unit of frames.
	Shall be present when Action code in AAI_DREG-RSP message is set to 0x05 or 0x07 or 0x10 or 0x11

	O
	Paging listening interval 
	8
	The value is in unit of frames.
	Shall be present when Action code in AAI_DREG-RSP message is set 0x 10 or 0x11

	O
	Time offset between LZone and MZone
	TBD
	The value is in unit of subframes.
	Shall be present when Action code in AAI_DREG-RSP message is set 0x 10 or 0x11

	O
	Paging controller

ID
	48
	Used to indicate Paging controller which manages

and retains the MS's idle mode information 

0..248–1
	Shall be present when Action code in AAI_DREG-RSP message is set to 0x05 or 0x07 or 0x10 or 0x11

	O
	Paging group ID
	16
	Used to indicate Paging group which the MS is located in 

0..216–1
	Shall be present when Action code in AAI_DREG-RSP message is set to 0x05 or 0x07 or 0x10 or 0x11

	O
	Deregistration ID
	10
	Used to indicate Deregistration ID used to identify the MS in idle mode
0..210–1
	Shall be present when the Action code in AAI_DREG-RSP message is set to 0x05 or 0x07 
Shall not be present when the ABS is connected to the WirelessMAN-OFDMA network

	O
	Idle Mode Retain Information

element
	4
	Provided as part of this message indicative only. Network reentry from idle mode process requirements

may change at time of actual reentry. For each bit location, a value of 0 indicates the information

for the associated reentry control messages

shall not be retained and managed; a value of 1 indicates the information for the associated reentry control message shall be retained and managed.

Bit 0: Retain MS service and operational information

associated with AAI_SBC-REQ/RSP messages.

Bit 1: Retain MS service and operational information

associated with AAI_PKM-REQ/RSP messages.

Bit 2: Retain MS service and operational information

associated with AAI_REG-REQ/RSP messages.

Bit 3: Retain MS service and operational information

associated with network address.

Bit 4: Retain MS state information. The information

retained by setting bit 4 does not include the information associated with AAI_SBC-REQ/RSP messages, AAI_PKM-REQ/RSP messages, AAI_REG-REQ/RSP messages, network address unless otherwise specified by setting one or more bits 0-3. This information does not include blocks currently in the ARQ window or associated timers.

The MS state information does include SFIDs and related description (QoS descriptors and CS classifier information) for all Service Flows that the AMS has currently established as well as any SAs with their related keying information.
	Shall be Present when Action code in AAI_DREG-RSP message is set to 0x05 or 0x07 or 0x08

	O
	REQ-Duration
	8
	Used to indicate waiting value for the AAI_DREG-REQ message with De-registration_Request_Code=0x01

0..28-1 : measured in frames
	May be present when Action code is set to 0x05 or 0x10


[Editor’s Note 3 :change the text as follows in page 380]
16.2.18.1.1 AMS initiated

In case of AMS initiated idle mode entry, an AMS may signal intent to begin idle mode by sending a AAI_DREG-REQ message with the De-registration_Request_Code parameter = 0x01 that indicates request for AMS deregistration from serving ABS and initiation of AMS idle mode. If the AMS decides to enter idle mode in LZone when its serving ABS is a co-existence system and in WirelessMAN-OFDMA network configuration, the AMS may send a AAI_DREG-REQ message with the De-registration_Request_Code parameter = 0x06. AMS may request the paging controller to retain specific AMS service and operational information for idle mode management purposes through inclusion of the Idle Mode Retain Information element in the AAI_DREG-REQ control message. When the ABS decides to allow AMS-initiated idle mode request, the ABS shall send a AAI_DREG-RSP with action code 0x07 or 0x10 in response to the AAI_DREG-REQ message. When the ABS decides to reject AMS-initiated idle mode request, the ABS shall send a AAI_DREG-RSP with action code 0x06 in response to this AAI_DREG-REQ message. ABS may include REQ-Duration in this AAI_DREG-RSP message. In this case, the AMS may retransmit the AAI_DREG-REQ message after the expiration of REQ_Duration. If the AMS does not receive the AAI_DREG-RSP message within T45 timer expiry after it sends the AAI_DREG-REQ message to the ABS, the AMS shall retransmit the AAI_DREG-REQ message as long as DREG Request Retry Count has not been exhausted. Otherwise, the AMS shall reinitialize MAC, reselect its preferred ABS and perform network reentry with its preferred ABS. The ABS shall start Management_Resource_Holding_Timer to maintain connection information with the AMS as soon as it sends the AAI_DREG-RSP message with action code 0x07 or 0x11 to the AMS. If Management_Resource_Holding_Timer has been expired, the ABS shall release connection information with the AMS. The operation of idle mode entry during AMS initiated idle mode is shown in Figure 444 and Figure 445.
[Editor’s Note 4: change the De-registration_Request_Code of AAI_DREG-REQ “0x01” to “0x01 or 0x06” and change the action code of AAI_DREG-RSP “0x07” to “0x07 or 0x11” in figure 444/ 445]
[Editor’s Note 5 :change the text as follows in page 382]
16.2.18.1.2 ABS initiated
Using ABS initiated idle mode entry, a serving ABS may signal for an AMS to begin idle mode by sending an AAI_DREG-RSP message with action code 0x05 in unsolicited manner. If the ABS decides to indicate the AMS to enter idle mode in LZone, it may send AAI_DREG-RSP message with action code 0x10 in unsolicited manner .This unsolicited AAI_DREG-RSP may include REQ-Duration. When an AMS receives an unsolicited AAI_DREG-RSP without REQ_Duration, the AMS shall immediately start the idle mode initiation procedures. This method of ABS initiated idle mode entry is defined as Type 1 ABS-initiated idle mode entry. In case of Type 1 ABS-initiated idle mode entry, after sending the AAI_DREG-RSP message with action code 0x05 or 0x10, the serving ABS shall start T46 timer as well as Management_Resource_Holding_Timer at the same time. If the ABS does not receive the AAI_DREG-REQ message with the De-registration_Request_Code parameter = 0x02 or the AAI_DREG-REQ message with the De-registration_Request_Code parameter = 0x03 from the AMS in response to the unsolicited AAI_DREG-RSP message with action code 0x05 or 0x10 within T46 timer expiry, the ABS shall retransmit the AAI_DREG-RSP message with action code 0x05 or 0x10 in unsolicited manner as long as DREG command retry count has not been exhausted. When the AMS sends the AAI_DREG-REQ message with the De-registration_Request Code parameter = 0x02 in response to the unsolicited AAI_DREG-RSP message with action code 0x05 or 0x10, the AMS shall set the polling bit to 1 in MCEH. The AMS shall not enter idle mode immediately after sending a message indicating that it will enter idle mode, because that message could get lost in the air link. Rather, the AMS shall wait for AAI_MSG-ACK message from the ABS. If the AMS detects the AAI_MSG-ACK message, the AMS shall enter idle mode. If the AAI_DREG-REQ message is a response to the AAI_DREG-RSP message with action code = 0x10, the AMS shall get the information of LZone and MZone time offset value and legacy paging parameters, then enter idle mode and listening to the paging messages in LZone. Otherwise, the AMS shall resend the same AAI_DREG-REQ message with the request for the AAI_MSG-ACK message. If the AMS has a pending UL data to transmit, it shall send AAI_DREG-REQ message with De-registration_Request Code parameter = 0x03 in response to the unsolicited AAI_DREG-RSP message with action code 0x05 or 0x10 by the ABS. These procedures are illustrated in Type 1 in Figure 446, Figure 447 and Figure 448.
As another case of ABS initiated idle mode entry defined as Type 2 ABS-initiated idle mode entry, the serving ABS may also include a REQ-duration with an Action Code = 0x05 or 0x10 in the unsolicited AAI_DREG-RSP, signaling for an AMS to initiate an Idle Mode request through a AAI_DREG-REQ with De-registration_Request_Code = 0x01 or 0x06 at REQ-duration expiration. In this case, ABS shall not start T46 timer. AMS may include Idle Mode Retain Information with in AAI_DREG-REQ message with De-Registration_Request Code = 0x01 or 0x06 transmitted at the REQ-duration expiration. If the ABS receives the AAI_DREG-REQ with De-registration_Request_Code=0x01 or 0x06, the ABS shall transmit another AAI_DREG-RSP message with Action Code=0x07 or 0x11 including Idle Mode Retain Information. These procedures are illustrated in Type 2 in Figure 446, Figure 449 and Figure 450.
[Editor’s Note 6: change the action code of AAI_DREG-RSP “0x05” to “0x05 or 0x10” in figure 446/ 447/448/449/450]
[Editor’s Note 7: change the text as follows in page 389]
16.2.18.2 Operation during Idle mode
16.2.18.2.4 Operation during idle mode in LZone 

If the AMS enters idle mode in MZone indicated by AAI_DREG-REQ with an Action Code=0b10, the AMS shall first turn to operate in LZone according to the MZone and LZone time offset value and then listen to the paging messages  in LZone according to the legacy paging parameters indicated in AAI_DREG-REQ . 
[Editor’s Note 8 : add the following text to page 835, propose to modify the Action Code of legacy MOB_PAG-ADV]
16.10.3.1 Support for paging in idle mode

The encodings in Table 977 are specific to the MOB_PAG-ADV message sent in LZone of an ABS supporting WirelessMAN-OFDMA Reference System.
Table 977—MOB_PAG-ADV message
	Syntax
	Size(bits)
	Notes

	MOB_PAG-ADV_Message_format() {
	-
	-

	Management Message Type = 61
	8
	-

	Num_Paging_Group_IDs
	8
	Number of Paging Group IDs in this message

	for (i = 0; i < Num_Paging_Group_IDs; i++) {
	-
	-

	Paging Group ID
	16
	-

	}
	
	-

	Num_MACs
	
	Number of MS MAC addresses

	For (j = 0; j < Num_MACs; j++) {
	
	-

	MS MAC Address hash
	
	The hash is obtained by computing a CRC24 on the MS 48-bit MAC address. The polynomial for the calculation is 0x1864CFB

	Action Code
	
	Paging action instruction to MS
0b00 = No action required 
0b01 = Perform ranging to establish location and acknowledge message 
0b10 = Enter network (For AMS, Enter network in LZone)
0b11 = Enter network in MZone (for AMS only)

	Reserved
	
	-

	}
	
	-

	Padding
	
	Padding bits to ensure octet aligned

	TLV Encoded Information
	
	TLV-specific

	}
	
	-


========================== End of Proposed Text ==============================
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