3GPP TSG-RAN WG2 Meeting #72bis


R2-110197
17 - 21 January, Dublin, Ireland
Agenda item:
4.3.2
Source: 
Huawei, HiSilicon
Title: 
Rejection of delay tolerant UE
Document for:
Discussion and Decision
1 Introduction
In order to facilitate the progress of the MTC WI, SA/RAN/CT joint MTC sessions were held during RAN2#72. Significant progress was made on Stage 2 issues and the follow agreements were reached [1]:
1. There is no 'MTC indicator' for Rel-10. However there is a need to identify devices which should not reattempt access until a long period of time has elapsed in case of congestion (i.e. a 'delay tolerant' type of indication).

2. The extended 'wait time' will be handled in the NAS.
This contribution will focus on the remaining open issues regarding the extended 'wait time'.
2 Discussion
2.1 Message to carry the extended wait time
As discussed in [2], from the perspective of extensibility, backward compatibility, forward compatibility, efficiency and complexity, it is more reasonable to include the 'delay tolerant' indicator in RRC Connection Setup Complete. Therefore RRC Connection Release needs to be modified to carry the extend wait time, given that RAN can only know whether a particular access attempt is delay tolerant upon the reception of RRC Connect Setup Complete and at this point the RRC connection has already been successfully setup.
Proposal 1: Include the extend wait time in RRC Connection Release for both UMTS and LTE.
In UMTS, there are two CN domains (PS and CS). Typically, MTC devices will do the service data transmission via PS domain, however sometimes MTC devices with low data usage may send or receive data utilizing SMS via MSC, thereby the rejection mechanism should be considered for both PS domain and CS domain.
In UMTS, the Signalling Connection Release procedure is used to notify to the UE that one of its ongoing signalling connections (CN domains) has been released. For a delay tolerant UE, when the connection towards a particular CN domain has been successfully setup and the domain is overloaded, the connection should be released and further access attempts should be prevented for some time. Therefore for UMTS it seems that the Signalling Connection Release needs to be modified to carry the extend wait time as well as the RRC Connection Release. Note that the inclusion of the extend wait time in Signalling Connection Release may especially benefit the case where UE have concurrent PS domain+CS domain connections.
Moreover, in UMTS, for the convenience of RRC connection release, the RRC connection release information could also be included in the paging records in PAGING TYPE 1. It is worth to discuss whether the PAGING TYPE 1 also needs to be modified to carry the extend wait time.
Proposal 2: Discuss whether it is necessary to include the extend wait time in Signalling Connection Release and PAGING TYPE 1 for UMTS.
2.2 Design of the extended wait time
At RAN2#71bis meeting, RAN2 asked SA2 for the guidance on a suitable de-correlation period and corresponding granularity for the rejection in case of CN overload in order to avoid synchronization of subsequent access attempts would. SA2 responded with the following suggestions in [3]:
SA2 have not discussed this before now, but, looking at the second diagram in S2-101456, some companies suggest that a de-correlation period of up to one hour would be ideal, and that at least 15 minutes seems necessary. 

As to granularity, the granularity should be sufficient to ensure that subsequent accesses are not synchronised with those of other rejected users. Again SA2 have not discussed this before now, but some companies suggest that a sub one second granularity would seem ideal: perhaps this can be achieved by the RAN signalling the delay value in minutes, in conjunction with a specified requirement that the UE then randomly selects its access time within a one minute interval?

Note that SA2 are concerned by the amount of conformance/verification testing time that can result if the UE is instructed to randomly select a delay value from a one hour interval.
The de-correlation period of up to 1 hour should be adopted by RAN2, given that it is an ideal value from SA2 point of view.

Proposal 3: Agree on the upper range of the extended wait time to be 1 hour.
Regarding the granularity of the extended wait time, it seems there are two options:

1. 1 second. It will then be up to RAN to randomize all the rejected UEs, i.e. determine the separate back-off value for each UE.
2. 1 minute. In conjunction with the randomisation performed by RAN, the rejected UE would also randomly select its access time within a one minute interval.
Option 1 seems to be preferred because it is more aligned with the current UE behavior (the legacy wait time mechanism) and is not believed to require much UE testing effort
Proposal 4: Agree on the granularity of the extended wait time to be 1 second, and there is no additional randomisation in the UE side upon reception of the extended wait time.
In the current system, the wait time in RRC Connection Reject is ranged from 1 to 16 seconds for both UMTS and LTE, with the granularity of 1 second. For the extended wait time, it seems natural to define a new integer IE with the value range 1..3600s. The new IE will consume 12 bits, which is acceptable for RRC Connection Release whose message size is not so severely limited as compared to the initial uplink signaling.
Proposal 5: Define a new integer IE for the extended wait time with the size of 12 bits for both UMTS and LTE.
3 Conclusion
This contribution further discussed the remaining open issues regarding the rejection of delay tolerant UEs in case of CN overload. RAN2 is kindly asked to discuss and agree on the following proposals:
Proposal 1: Include the extend wait time in RRC Connection Release for both UMTS and LTE.
Proposal 2: Discuss whether it is necessary to include the extend wait time in Signalling Connection Release and PAGING TYPE 1 for UMTS.

Proposal 3: Agree on the upper range of the extended wait time to be 1 hour.
Proposal 4: Agree on the granularity of the extended wait time to be 1 second, and there is no additional randomisation in the UE side upon reception of the extended wait time.
Proposal 5: Define a new integer IE for the extended wait time with the size of 12 bits for both UMTS and LTE.
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