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Interoperability Issue on BS initiated idle mode
Jon Labs, Wavesat
Problem Statement

[From Annex B of IEEE L802.16-09/0058:]

Various cases of MS initiated idle together with BS initiated idle mode can appear. Since both procedures use the same codes it is not sure if we don’t end up with cases in which the MS will be in idle mode but the network thinks the MS is awake. As a consequence then the network thinks the MS is not responding and throws the device out of the NW, while the device does not even know that it was violating anything.

First case (Messages are sent in the same or almost same frame):
MS -> BS: DREG-REQ(1)

BS -> MS: DREG-CMD(5)

The MS is waiting for (5) after sending (1), will get the (5) and enters idle.

But the BS is still waiting for DREQ-REQ with (2) or (3) from the MS and will not get it. The BS may send retry of (5) but will get no response because the MS is already in idle. BS will retry again and again and will get no reply and might delete the MS from its list.

Second case (Msg from the MS is not received at the BS):

There is another flow in the current protocol for BS initiated idle mode:

BS -> MS: (5) – BS initiated 

MS -> BS: (2) – this msg gets lost

BS -> MS: (5) – retry but the MS is already in idle mode after sending (2)
The BS may send retry of (5) but will get no response because the MS is already in idle. BS will retry again and again and will get no reply and might delete the MS from its list.

Both cases end up with a lack of sync as described above. This could be avoided by having different messages for BS initiated idle mode initiation and for the confirmation of MS initiated idle mode and by using the other case of BS initiated idle mode as appears within the standard with minor changes, in order to achieve "ACK like" mechanism to BS initiated idle mode.
Proposed Solution

[Insert the following change language text at the end of page 17 of P802.16m/D3:]:
6. MAC common part sublayer

6.3 Data/Control plane

6.3.2 MAC PDU formats

6.3.2.3 MAC management messages

6.3.2.3.26 DREG-CMD (de/reregister command) message
[Modify Table 96 as follows:]
Table 96—Action codes and actions
	Action code (hexadecimal)
	Action

	00
	SS shall immediately terminate service with the BS and should attempt network entry at another BS.

	01
	SS shall listen to the current BS but shall not transmit until a RES-CMD message or DREG-CMD message with action code 02 or 03 is received.

	02
	SS shall listen to the current BS but only transmit on the basic and primary management connections.

	03
	SS shall return to normal operation and may transmit on any of its active connections.

	04
	This option is valid only in response to a DREG-REQ message with De-Registration Request Code = 0x00. The SS shall terminate current Normal Operations with the BS.

	05
	MS shall begin MS idle mode initiation. See 6.3.23.1. 

	06
	This option is valid only in response to a DREG-REQ message with De-Registration Request Code = 0x01. The behavior of MS to this action code is described in Section 6.3.23.1.

	07
	MS shall send DREG-REQ with action 0x01 to request the BS to initiate idle mode. See 6.3.23.1. 

	0708-0xFF
	Reserved


6.3.2.3.37 DREG-REQ (SS deregistration request) message

[Modify Table 109 and subsequent text as follows:]
Table 109— DREG-REQ message format
	Syntax  
	Size
	Notes

	DREG-REQ message format() {
	____
	____

	Management Message Type = 49
	8
	____

	De-registration_Request_Code
	8
	0x00 = SS deregistration request from BS and network 

0x01 = Request MS deregistration from serving BS and initiation of MS idle mode.

0x02 = Response for the Unsolicited MS deregistration ini-tiated by the BS.

0x03 = Reject for the unsolicited DREG-CMD with action code 0x05 or 0x07 (idle mode request) by the BS. This code is applicable only when MS has a pending UL data to transmit.

0x04–0xFF = Reserved

	TLV encoded parameters
	Variable
	____

	}
	____
	____


An SS shall generate DREG-REQ messages including the following parameters: 

De-registration_Request_Code 

Request code identifying the type of deregistration request: 

0x00 = SS deregistration request from BS and network 

0x01 = MS request for deregistration from serving BS and initiation of idle mode 

0x02 = MS response for the unsolicited deregistration initiated by BS

0x03 = MS reject of unsolicited DREG-CMD signaling Idle Mode initiation

0x034–0xFF = Reserved
6.3.23 MS idle mode (optional)

6.3.23.1 MS idle mode initiation 
[Modify the 1st paragraph in Section 6.3.23.1 as indicated:]
Idle mode initiation may begin after MS deregistration. During normal operation with its serving BS, an MS may signal intent to begin idle mode by sending a DREG-REQ message with the De-registration_Request_Code parameter = 0x01; request for MS deregistration from serving BS and initiation of MS idle mode. When the BS decides to reject MS-initiated idle mode request, the BS shall send a DREG-CMD with action code 0x06 in response to this DREG-REQ message. The BS may include REQ-Duration TLV in this DREG-CMD message. In this case, the MS may retransmit the DREG-REQ message after the expiration of REQ_Duration. If the MS does not receive the DREG-CMD message within T45 timer expiry after it sends the DREG-REQ message to the BS, the MS shall retransmit the DREG-REQ message as long as DREG Request Retry Count has not been exhausted. Otherwise, the MS shall reinitialize MAC.

If the BS decides to accept MS-initiated idle mode request, the BS shall send a DREG-CMD with action code 0x05 in response to this DREG-REQ message

Also, the BS shall start Management_Resource_Holding_Timer to maintain connection information with the MS as soon as it sends the DREG-CMD message with action code 0x05 to the MS. If Management_Resource_Holding_Timer has been expired, the BS shall release connection information with the MS.

[Add  the following in Section 6.3.23.1 immediately after the third paragraph as indicated:]
When extended BS-initiated Idle Mode is supported by the MS and the BS, the BS may send a DREG-CMD message with Action Code set to 0x07 in an unsolicited manner, with or without the REQ-duration TLV, signaling the MS to initiate an Idle Mode request through a DREG-REQ message with De-Registration_Request_Code = 0x01 at REQ-duration expiration. If the REQ-duration TLV is not included, MS shall send the DREG-REQ message at the earliest possible time. The MS may include the Idle Mode Retain Information TLV in the DREG-REQ message.

Upon receiving a DREG-REQ message with De-Registration_Request Code = 0x01 from the MS, the BS shall transmit a DREG-CMD message with Action Code=0x05. If the DREG-REQ  with De- Registration_Request Code = 0x01 included the Idle Mode Retain Information TLV, the BS DREG-CMD with Action Code set to 0x05 message shall also include this TLV. Upon the reception of the DREG-CMD with Action Code = 0x05 the MS shall enter Idle Mode. 

The BS shall start the T50 timer at the REQ-duration timer expiration. If the BS does not receive a DREG-REQ with De-Registration_Request Code = 0x01 from the MS before T50 expiration, the BS may retransmit the DREG-CMD message with Action Code set to 0x07. 

When extended BS-initiated Idle Mode is supported by the MS and the BS, the BS should not use the DREG-CMD message with Action Code 0x05 to request Idle Mode initiation.
[Modify the 4th paragraph in Section 6.3.23.1 as indicated:]
MS may reject the unsolicited Idle Mode request from BS when MS has a pending UL data. For this, MS

shall send DREG-REQ with De-Registration_Request Code = 0x03 in response to the unsolicited DREG-CMD
with an Action Code = 0x05 or 0x07. Upon receiving DREG-REQ with De-Registration_Request Code =

0x03, BS shall stop T50, T46 timer and Management Resource Holding Ttimers and resume all connection

information for MS.

10. Parameters and constants

10.1 Global values 

[Add a new line to Table 554—Parameters and constants as follows:]
	BS
	T50
	See 6.3.23.1
	100ms
	250ms
	500ms


11. TLV encodings
11.7 REG-REQ/RSP management message encodings 

11.7.8 SS capabilities encodings

11.7.8.11 Extended capability

[Modify section 11.7.8.11 – Extended Capability, as follows:]
	Type
	Length
	Value
	Scope

	49
	1
	Bit #0: Indicates the capability to support ARQ Map Last Bit concept and the optimized Sequence Block as defined in Table 169. The feature is enabled only in case both MS and BS support it.

Bit #1: Indicates the capability to sup-port BS_Controlled_HO (see 6.3.21.2.2). If the MS does not support this capability, it may ignore the BS_Controlled_HO flag in the DCD.

Bit #2: Indicates support for Group parameter Create/Change TLV (11.13.39)

Bit #3: Indicates the capability to support extended BS-initiated idle mode (see section 6.3.23.1)

Bits 34-7: Reserved, set to zero.
	REG-REQ, REG-RSP










  


