3GPP TSG-RAN WG3 Meeting #110
R3-206396
Online, 2nd - 12th November 2020
Agenda Item:
22.4
Source:
Ericsson
Title:
IDLE and INACTIVE Support for NR MBS
Document for:
Discussions & Approval

1
Introduction

This discussion is partly triggered by questions raised by SA2 in the incoming LS in S2-2006044 [1], 

1. There are different proposals how to handle the CM-IDLE/CM-CONNECTED state transitions:
a. UE within a  multicast MBS session shall stay in CM-CONNECTED state,

b. UE can receive data of a multicast MBS session also while in CM-IDLE state.
c. UEs can transition into CM-IDLE while no multicast MBS data are transmitted. 

d. Some solutions propose that 5G CN may trigger notification to CM-IDLE and/or CM-CONNECTED mode UEs (e.g. paging CM-IDLE mode UEs) for establishing transmission resources for an multicast MBS session when data of an multicast MBS session are ready to be delivered. 
e. Some solutions propose that the multicast MBS session can be deactivated by the network while no multicast MBS data are transmitted to save power. 

f. Some solutions propose that the network can activate the multicast MBS session and trigger notification to UEs when multicast MBS data are transmitted again.

SA2 would appreciate RAN2 and RAN3 feedback on the above and comments, if any.

partly by considerations stemming from the RAN WID concerning support IDLE reception (see RP-201038)
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:

· Specify required changes to enable the reception of Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception. [RAN2, RAN1].
Note: the possibility of receiving Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, without the need for those UEs to get the configuration of the PTM bearer carrying the Broadcast/Multicast service while in RRC CONNECTED state beforehand, is subject to verification of service subscription and authorization assumptions during the WI.
2
Discussion

2.1 Considerations along the SA2 LS in S2-2006044
There is a series of questions contained in the SA2 LS in S2-2006044 related to CM-IDLE/CM-CONNECTED state transitions, which we discuss one by one: a

a. UE within a  multicast MBS session shall stay in CM-CONNECTED state,

Considerations for a): We have agreed in RAN3#109 that we concentrate on RRC_CONNECTED state. While concepts for receptions in CM-IDLE could be developed and considered further on, the baseline approach for multicast should be RRC_CONNECTED.
b. UE can receive data of a multicast MBS session also while in CM-IDLE state.
Considerations for b): There is a common understanding that multicast differs from broadcast, that NG-RAN maintains UE Context data related to the multicast MBS Sessions the UE has joined. Further, we consider that NG-RAN to be responsible for control of transmission mode and RRC state. 
We could consider support of UEs in RRC_INACTIVE, as those UEs might be brought back to RRC_CONNECTED by means of RAN paging, however, NG-RAN is not able to change the CM/RRC state of a specific UE on its own, the UE would either need to re-join the session or 5GC would need to page the UE - but NG-RAN is not able to trigger any of both possibilities as it has no notion of that specific UE. The option to consider a specific UE to be brought to CM-CONNECTED upon NG-RAN’s request is not feasible as the NG-RAN maintains no context data for CM-IDLE UEs, and UE or 5GC triggered change to CM-CONNECTED does not allow the NG-RAN to stay in control of its resources. Especially in case of mobility outside the current area of multicast data provision, a UE would need to know the fact that it reaches the outer border of the current provision area. There are for sure methods conceivable to enable system information broadcast based RAN paging, but the main question that stays would be whether the service hadn’t better be realized as broadcast service.
We would like to conclude, that from RAN3 point of view and within Rel-17, 5MBS user data reception in CM-IDLE/RRC_IDLE cannot be performed by means of NG-RAN signaling.
c. UEs can transition into CM-IDLE while no multicast MBS data are transmitted. 

Consideration for c): We assume that UEs may transit to CM-IDLE if the transmission of multicast data is explicitly stopped by 5GC (“Session Stop” or “Session Release”) and NG-RAN is informed when the transmission resumes (“Session Start” or “Session Setup”), as this would go along with paging (details for MBS FFS) and cause UEs to return to CM-CONNECTED. Without such explicit 5GC triggered indication, NG-RAN would need to make guesses when transmission resumes and would rather keep UEs in CM-CONNECTED. In case of user data pauses, NG-RAN will stop scheduling user data and the freed resources could be used by other services. But as transmission of user data could resume at any time, UEs would need to be kept connected. For now, we propose to assume that explicit Session Stop signaling by the 5GC would to allow UEs to go the CM-IDLE and Session Start would trigger UEs to return to CM-CONNECTED.
d. Some solutions propose that 5G CN may trigger notification to CM-IDLE and/or CM-CONNECTED mode UEs (e.g. paging CM-IDLE mode UEs) for establishing transmission resources for an multicast MBS session when data of an multicast MBS session are ready to be delivered. 
Considerations for d): similar consideration as for item c) can apply. We could also add that Session Start/Stop signaling is assumed to be applied for broadcast as well.
e. Some solutions propose that the multicast MBS session can be deactivated by the network while no multicast MBS data are transmitted to save power. 

f. Some solutions propose that the network can activate the multicast MBS session and trigger notification to UEs when multicast MBS data are transmitted again.
Considerations for e) and f): similar considerations apply 
2.2 Considerations along the RAN WID in RP-201038
Continuing from considerations along the SA2 LS, we observe that IDLE/INACTIVE parts in the WID are mainly under RAN1/RAN2 responsibility, as it concentrates on receptions of PTM data in RRC_IDLE/RRC_INACTIVE and requests to consider communalities with RRC_CONNECTED.

As for the handling of RAN3 work related to RRC_IDLE/RRC_INACTIVE, we expect broadcast services to work irrespective the UE RRC/CM state, but for multicast services this WID item should only result in RAN3 work if triggered from outside RAN3.

3
Conclusion and Proposals
We have been going thought various items in the LS in from SA2 in S2-2006044 and also reviewed the RAN WID in RP-201038.
Proposal 1:
Reply to SA2 along the considerations in section 2.1 as proposed in R3-206538 [2].

Proposal 2:
Agree to only work on RRC_IDLE/RRC_INACTIVE support for multicast MBS if triggered from outside RAN3.
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