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1
Introduction
In last RAN2#72 meeting, a joint session on MTC was held with SA2/RAN3/CT1/CT4 [1]. It was agreed as a working assumption that the extended wait timer will be handled in the NAS layer. However, the details about the extended wait timer, e.g. which message to carry the extended wait timer, the granularity and the range and its impact on UE and eNB behaviour is not clarified yet. This paper discusses these aspects and presents our views. 

2
Discussion
2.1 Which messages to carry Extended Wait Timer?

At WG2#72, it was decided to support extended wait timers in UMTS and LTE. In current specification [2], a wait timer is already included in RRC Connection Reject message. It is natural to apply extended wait timer in this message to block the delay tolerant services from accessing the network for a longer time period in case of CN overload. However, if the eNB/RNC cannot recognize the target CN node immediately upon reception of RRC Connection Request message, the RRC Connection establishment procedure will be accepted and this will cause further overload in CN node. 

In LTE, the UE will include its S-TMSI in the RRC Connection Request only if it is registered within the TA of the current cell. In this case, eNB is able to identify the target MME and hence rejects the connection request including the extended wait timer when the MME indicated overloaded. Otherwise, eNB will have to wait until RRC Connection Setup Complete for the “registered MME” information. Therefore, it is expected to include extended wait timer in RRC Connection Release message as well in order to bar the UEs’ access for a longer time period. 
Proposal 1: For LTE, the Extended Wait Timer should be included both in RRC Connection Reject and in RRC Connection Release messages.

For UMTS, the UE shall include an Initial UE Identity IE in the RRC Connection Request message. According to 3GPP TS 25.331, the UE shall choose "UE ID type" in the IE "Initial UE identity" with the following priority: TMSI -> P-TMSI -> IMSI -> IMEI. Since TMSI does not include the SGSN ID, the RNC can not identify the right SGSN in this case until the Initial Direct Transfer message is received after the completion of RRC Connection Establishment Procedure. Therefore, it would be wise to allow extended timer both in RRC Connection Reject and in RRC connection release messages. 
Proposal 2: For UMTS, the Extended Wait Timer should be included both in RRC Connection Reject and in RRC Connection Release messages.
2.2. What is the range and granularity?
The LS from SA2 [2] indicated that a de-correlation period up to one hour would be ideal and at least 15 minutes granularity seems to be necessary. SA2 also commented that the granularity should ensure that subsequent accesses are not synchronized with those of other rejected user. For the sub-one-second granularity, as NAS timer is in second order and the timer is handled by NAS layer, it seems that finer granularity than one second timer is not necessary. 

In our view, up to one hour seems reasonable to allow the CN recovering from overload. In the current specification, the wait timer indicates up to 16 seconds. And with one hour i.e. 3600 seconds, it would be sufficient to distribute a large number of UEs in second in unsynchronized manner. Therefore, it is proposed that extended wait timer is signalled in second granularity and maximum value is 3600 seconds.
Proposal 3: It is proposed that extended wait timer value is in second granularity and the maximum value of the extended wait timer is 3600 seconds.

2.3 Is UE randomization needed?
Provided that the range and granularity in Proposal 3 are agreeable by RAN2, eNB is able to indicate the extended wait timer directly as it does in current RRC Connection Reject message. The difference is that more bits are required to signal the larger range of the value. For example assuming 1 hour as the range and a granularity of 1 second, 12 bits will be required. 
This is the most straightforward and simplest way. However, it requires more bits in RRC Connection Reject message.
Alternatively, less number of bits could be used in RRC Connection Reject/Release message by signalling less bits but UE randomizes the actual timer value. For instance, the extended wait timer could be obtained by eNB signalling the delay value in minutes and UE randomly selecting the actual wait timer value within one minute interval. 

This reduces the number of bits required to signal the large value of extended wait timer. However, as the current RRC Connection Reject signals the actual wait timer value and UE is not required to randomize the actual value, this is a new requirement to UE even though timers for ACB in LTE is using randomization. As RRC Connection Rejection or RRC Connection Release messages are not very strict to their size and it seems that signalling the actual timer value is more straight-forward from implementation and test point of view, it is proposed to signal the wait timer value itself and not to use randomization in UE.
Proposal 4: It is proposed that eNB signals the actual wait timer value and UE does not randomize the timer value.  

2.4 Should existing wait timer be reused?
When the extended wait timer is included in RRC Connection Reject message, problem arises how to handle the existing wait timer which is mandatorily present in the message. Two alternatives are identified for this case:
1. A separate extended wait timer IE is introduced into the message independent from the existing wait timer. Upon reception of the RRC Connection Reject message, the UE ignores the wait time IE if the extended wait time IE is present. 
2. The extended wait timer IE reuses the bits for existing wait timer. For example, if 12 bits are required to indicate up to 1 hour range, extra 8 bits are needed in addition to existing 4 bits previously intended for wait timer. 
For 1, it could increase the error case because the same value can be signalled both in existing wait timer and extended wait timer if the value is less than 16 seconds. And considering the efficiency of RRC Connection Reject message, we would suggest reusing the bits previously used for wait timer. 
Proposal 5: Existing wait timer bits are used for LSB of the timer and for extended wait timer, additional bits are used for MSB of the timer when it is included in the RRC Connection Reject message in both LTE and UMTS.

2.5 How does UE behave upon reception of extended wait timer?

According to current LTE specification, the wait timer is handled in AS layer (i.e, RRC layer), i.e. the UE AS layer shall start timer T302 with the timer value set to the wait time indicated by the eNB via RRC Connection Reject message. However, it has been agreed in the joint session in RAN2#72 that the extended wait timer would be handled in NAS. Therefore, in case of LTE, T302 should not be started upon receiving the extended wait timer. Instead, the UE AS layer shall pass the extended wait timer to the upper layer i.e. NAS and it is up to NAS to bar the UE from initiating access re-attempts. When the UE AS layer receives the extended wait timer included in the RRC Connection Release message, the UE AS layer should also pass the extended wait timer to the upper layer. 

Proposal 6: For LTE, the UE AS layer passes the extended wait timer to upper layer without starting timer T302 when receiving the extended wait timer in RRC Connection Reject message. And the UE AS layer should also pass the extended wait timer to the upper layer when it is includedin the RRC Connection Release message.
Similarly in the case of UMTS, the UE AS layer should act as if wait timer equals to zero when it detects the extended wait timer in RRC Connection Reject message, and forwards the extended wait timer to NAS. When the UE AS layer receives the extended wait timer included in the RRC Connection Release message, the UE AS layer should also pass the extended wait timer to the upper layer.

Proposal 7: For UMTS, the UE AS layer acts as if wait timer equals to zero and passes the extended wait timer to upper layer when receiving the extended wait timer in RRC Connection Reject message. And the UE AS layer should also pass the extended wait timer to the upper layer when it is includedin the RRC Connection Release message.
3
Conclusion
This Tdoc has considered the provision of extended wait timers in the Connection Reject and Connection Release messages. The following proposals are made:-
Proposal 1: For LTE, the Extended Wait Timer should be included both in RRC Connection Reject and in RRC Connection Release messages.

Proposal 2: For UMTS, the Extended Wait Timer should be included both in RRC Connection Reject and in RRC Connection Release messages.
Proposal 3: It is proposed that the extended wait timer value is in second granularity and the maximum value of the extended wait timer value is 3600 seconds.

Proposal 4: It is proposed that eNB signals the actual wait timer value and UE does not randomize the timer value.  

Proposal 5: Existing wait timer bits are used for LSB of the timer and for extended wait timer, additional bits are used for MSB of the timer when it is include in the RRC Connection Reject message in both LTE and UMTS.

Proposal 6: For LTE, the UE AS layer passes the extended wait timer to upper layer without starting timer T302 when receiving the extended wait timer in RRC Connection Reject message. And the UE AS layer should also pass the extended wait timer to the upper layer when it is includedin the RRC Connection Release message.
Proposal 7: For UMTS, the UE AS layer acts as if wait timer equals to zero and passes the extended wait timer to upper layer when receiving the extended wait timer in RRC Connection Reject message. And the UE AS layer should also pass the extended wait timer to the uppoer layer when it is includedin the RRC Connection Release message.
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