
3GPP TSG-RAN WG3 #94




R3-162888
Reno, Nevada, USA, 14th – 18th November 2016
Agenda Item:

31.2
Source: 

NEC

Title:


Paging reception in eDRX not allowed
Document for:

Discussion and Decision
1. Introduction
This contribution discusses a possible way for the eDRX supporting UE to have early paging reception in a situation when eDRX Parameter was exchanged between MME and UE but the eDRX is not allowed in eNB.
2. Discussion
The UE and the MME that exchanged eDRX parameter will behave according to the result of eDRX parameter exchanging in NAS message e.g. TAU Request message. The eDRX time can be up to 2621.44 seconds (43.69 minutes) for normal UE and nearly 3 hours for NB-IoT UE.
In a situation that the eNB does not allow eDRX, there will be no eDRX-Allowed-r13 in RRC SIB1, the UE that support eDRX will fall back to legacy DRX which is up to 10.24 seconds.

When the MME initiate the Paging towards the UE, it will send the Paging message shortly ahead of the beginning of coming PTW (Paging Time Window). The UE that has network eDRX parameter under the eNB that does not allow eDRX will in any case receive Paging according to the legacy DRX. This also means that the UE will still need to wake up in the legacy DRX way (up to 10.24 sec), while the MME is actually sending the Paging message towards the UE in the eDRX way i.e. can be up to 43.69 minutes. Therefore the UE that has the network eDRX parameter in this situation still need to wake up every up to 10.24 sec for receiving nothing.

Since the MME sends the Paging according to eDRX which is normally much more longer than legacy DRX, the frequency of awake time of UE according to legacy DRX will be wasteful because it will be most of the time not able to get the Paging in the legacy DRX period. However UE does not know about it and also MME does not know about it either. 

This also means that MME would have been able to send Paging earlier and reach the UE earlier if it would have been able to know the eNB#2 does not allow eDRX.
Observation 1: The UE that support eDRX under a eNB that does not allow eDRX could have received Paging earlier if the MME would have known the eNB does not alow eDRX.
There are several possible solutions:
Sol 1) MME and eNB exchange the eDRX allowed information via the S1 Setup procedure and eNB Configuration Update procedure.

Sol 2) UE assists to give the eNB eDRX allowed information to MME in e.g. TAU procedure. 

Sol 3) when the UE know the eNB does not allow the eDRX by looking at the SIB1, the UE does not indicate the Extended DRX parameters in the TAU request to the MME.
Comparison of solutions:

Sol 1 will need to include a new information in S1 Setup Request message and eNB Configuration Update message from eNB to MME.

Sol 2 will need the UE to give the eNB eDRX allowed information in NAS message.

Sol 3 does not have impact on specification however will need to rely on the UE implementation i.e. if UE implementation does not take into account the eNB eDRX allowed information when indicating its eDRX parameters to MME, then the non-optimal situation will happen to that UE. 

Sol 2 and Sol 3 also need the UE to send NAS signalling message for the case when the UE move to neighbouring eNB that the eDRX is / is not allowed. For example, when UE move from eDRX allowed eNB to eDRX not-allowed eNB, the UE need to send NAS message to the MME. Furthermore issue for Sol 2 and Sol 3 is that, burst of signalling messages will happen when group of UEs move across the eNBs.
It is therefore proposed that the Sol 1 is taken
Proposal 1: the eNB that allow eDRX send an indication in S1 Setup Request and eNB Configuration Update message to inform MME.
3. Conclusion

In this contribution, we discuss a possible way for the eDRX UE to have early paging reception in a situation when eDRX is supported in both MME and UE but not in eNB.
Proposal 1: the eNB that allow eDRX send an indication in S1 Setup Request and eNB Configuration Update message to inform MME. 
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