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Proposed changes to Type-1 ABS-Initiated Idle Mode Entry (15.3.12.1.2)

Baowei Ji, Zhouyue Pi, Ying Li, Hyunjeong Kang, Rakesh Tori, Jungje Son, Anshuman Nigam 
Samsung Electronics
1. Motivation
AWD specifies three methods for idle mode entry: one is AMS-initiated; two are ABS-initiated. Both AMS-initiated and Type-2 ABS-Initiated have robust handshaking procedure. Unfortunately, this is not the case for Type-1 ABS-initiated, and a large number of AMSs could never be paged. 

For quick reference, we summarize the Type-1 ABS-initiated idle mode entry procedure as follows, in reference to Figure 445, on page 205 of AWD/D1.
Step (1.) ABS commands AMS to send an AAI_DREG-REQ immediately; ABS uses T46 timer while waiting for this message.

Step (2.) AMS sends AAI_DREG-REQ with action code ‘0x02’, and enters idle mode.
Step (3.) For whatever reasons, AAI_DREG-REQ is lost. 
Step (4.) T46 timer expired, ABS re-transmits the original command. 

Step (5.) T46 timer expired again because the AMS has already entered idle mode, ABS re-tx the command again and again.

Step (6.) ABS tried a maximum number of times, all in vain. ABS treats the AMS as being lost.

Therefore, there will be a problem as long as AAI_DREG-REQ could be lost, which is the case given that none of the individual MAC management message is designed to be reliable enough with one-shot transmission. It has to rely on message timer, handshaking and retransmission to realize reliable exchange between the ABS and an AMS. 

To make the situation worse, the current AWD does not specify a mechanism for the AMS to find out the broken handshaking.

· It is in no where mention that AMS shall check whether AAI_DREG-REQ is lost before it enters idle mode.

· HARQ cannot guarantee AAI_DREG-REQ cannot be lost, because of NACK-to-ACK error.

·  AMS does not maintain any timer for checking and retransmitting AAI_DREG-REQ. In other words, local-NACK won’t resolve the issue either given that the spec never mentions the AMS shall check AAI_DREG-REQ is received by the ABS. All it said is “The AMS shall enter idle mode after it sends the AAI_DREG-REQ message with the De-registration_Request Code parameter = 0x02 in response to the unsolicited AAI_DREG-CMD message with action code 0x05.”

It is well known that the reliability of individual MAC controlling message is about 10-2. This is why in both AMS-initiated and ABS-initiated Type-2 idle mode entry schemes, an AMS shall try to re-transmit the AAI_DREG-REQ message up to DREG-CMD-Retry-Count times as long as no AAI_DREG-CMD message is received from the ABS. In this case, most likely the AMS will get a response from the serving ABS even if a number of AAI_DREG-CMD messages are lost. A properly chosen DREG-CMD-Retry-Count value will make sure that the primary reason for losing a large enough number of AAI_DREG-CMD messages is that the serving ABS has lost the connection of the AMS given that the ABS shall always be on in normal operation.

Again, this reasoning does not apply for the Type-1 of ABS-initiated idle mode entry procedure. It is clearly stated in the AWD that “The AMS shall enter idle mode after it sends the AAI_DREG-REQ message with the De-registration_Request Code parameter = 0x02 in response to the unsolicited AAI_DREG-CMD message with action code 0x05.” The problem is that the AMS sends the AAI_DREG-REQ message only once, after that the AMS completely enters idle mode. If that AAI_DREG-REQ message is lost, the serving ABS continues sending the AAI_DREG-CMD message every T46 time period, trying to get hold of the AMS in vain. Having transmitted the AAI_DREG-CMD messages for DREG-CMD-Retry-Count times, the ABS and thus the network deem the AMS as lost. But, the poor AMS still thinks it will be paged if there is any incoming call.

This problem could be huge given that the typical reliability of a single AAI_DREG-REQ message is 10-2, just as other MAC controlling messages. If there are 1,000,000,000 subscribers trying to enter idle mode using the ABS-initiated type-1 procedure, then 10,000,000 of them may not be paged in a certain time. It is a critical issue given that not a single user wants to miss important calls, not to say tens of millions of users could be affected. Even with HARQ, the reliability of an individual AAI_DREG-REQ message is about 10-3 to 10-4, still a significant number of AMS may not be paged in the Type-1 ABS-initiated idle mode entry procedure, again because the AMS sends only one instance of AAI_DREG-REQ before entering idle mode.
The AMS shall not enter idle mode immediately after sending AAI_DREG-REQ indicating that it will enter idle mode, because that message could get lost. Rather, the AMS shall continue monitoring the signaling from the serving ABS for a pre-determined time period such that the AMS will detect a message from the ABS if the previous message from the AMS was lost. This time period is determined based on the periodicity (i.e., T46) for the ABS to send commanding message to the AMS if the request message from the AMS is lost, also based on the expected reliability. For example, if a single message from the AMS can reach the serving ABS with packet error rate of 10-2, the reliability of 10-6 will request the AMS to wait at least three times of T46 if one can assume the channel conditions in each T46 period is completely independent. If the channel conditions are not independent, the AMS shall wait even longer.
2. Suggested proposal
AMS waits for and implicitly validates whether the ABS has missed the AAI_DREG-REQ message before the AMS enters idle mode. The waiting time is defined by the DREG-CMD-Wait-Timer.
3. Text to change in AWD/D1
-------------------------------  Text Start  --------------------------------------------------- 
[Editor Notes: Change the sentence from Line 3 to Line 21 on Page 204 of section 15.3.12.1.2 ABS initiated as follows:]
Using ABS initiated idle mode entry, a serving ABS may signal for an AMS to begin idle mode by sending an AAI_DREG-CMD message with action code 0x05 in unsolicited manner. This unsolicited AAI_DREG-CMD may include REQ-Duration TLV. When an AMS receives an unsolicited AAI_DREG-CMD without REQ_Duration TLV, the AMS shall immediately start the idle mode initiation procedures. In this case of ABS-initiated idle mode, after sending the AAI_DREG-CMD message with action code 0x05, 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 from the AMS in response to the unsolicited AAI_DREG-CMD message with action code 0x05 within T46 timer expiry, the ABS shall retransmit the AAI_DREG-CMD message with action code 0x05 in unsolicited manner as long as DREG command retry count has not been exhausted. AMS shall enter idle mode afterAfter the AMSit sends the AAI_DREG-REQ message with the De-registration_Request Code parameter = 0x02 in response to the unsolicited AAI_DREG-CMD message with action code 0x05,. Tthe AMS shall include the request of AAI_ MSG-ACK with the AAI_DREG-REQ. 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 from the ABS. If the AMS detects the AAI_MSG-ACK, the AMS shall enter idle mode, otherwise, the AMS shall send the same AAI_DREG-REQ message with the request for the AAI_MSG-ACK again. 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-CMD message with action code 0x05 by the ABS. These procedures are illustrated in Type 1 in Figure 444, and Figure 445, and Figure XXX.
[Editor Notes: Replace Figure 445 on Page 205 with Figure 445 as follows:]
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Figure 445 Procedures during Type 1 ABS initiated idle mode entry (ABS Behavior)
[Editor Notes: Insert the following new figure after Figure 445 on page 205:]
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Figure XXX Procedures during Type 1 ABS initiated idle mode entry (AMS Behavior)
-------------------------------  Text End  ---------------------------------------------------[image: image3.png]
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