


3GPP TSG-RAN WG2 Meeting #123bis	R2-2311006
Xiamen, China, 09 – 13 October 2023	R2-2308744


Agenda item:	7.11.3
Source:	Nokia, Nokia Shanghai Bell
Title:	Additional scenarios for shared processing
WID/SID:	NR_MBS_enh-Core - Release 18
Document for:	Discussion and Decision
1	Introduction
In this paper we discuss some additional scenario for shared processing. It discusses a shared processing scenario where the service used by UE in RRC_CONNECTED in serving cell can be multicast service. Also, the impact of a scenario where a Rel-18 UE receiving multicast in RRC_INACTIVE and having mobility in RRC_INACTIVE, but is also shared processing capable, is discussed. Lastly, we also discuss a scenario where a single Rx/single Tx UE is involved in shared processing in RRC_CONNECTED in two serving cells using a MUSIM like gap.
2	Discussion
2.1	Background
Shared processing allows a UE that is receiving unicast service in the serving cell to also receive broadcast service, which the UE may be interested in, from a non-serving cell. The UE capability for shared processing is indicated to the network and the network support for shared processing is indicated by a broadcast indicator in SIB1. To avoid any impacts on unicast service due to shared processing for reception of broadcast service the serving gNB must be informed of any UE processing limitations due to the reception of broadcast service in the non-serving cell. This is achieved by the UE indicating to the serving gNB the UE interest to receive MBS broadcast service and the resources it needs to receive the broadcast service e.g., bandwidth for broadcast reception, carrier frequency and sub-carrier spacing for the broadcast service reception which allows the serving gNB to manage the scheduling for unicast service in the serving cell.  
2.2	Multicast in serving cell for MBS Shared Processing
Currently shared processing according to the WID objective [RP-221458] is targeting reception of unicast in serving cell and broadcast in non-serving cell, concurrently, while in RRC_CONNECTED only.  However, nothing precludes the service on the serving cell to be multicast in RRC_CONNECTED. There are no extra specification impacts to allow such a scenario.
Observation 1: Shared processing where UE receives multicast service in serving cell and broadcast service from non-serving cell is a possible scenario. There are no additional specification impacts to support such a scenario.
Proposal 1: RAN2 to confirm whether shared processing in RRC_CONNECTED can also involve multicast service reception in RRC_CONNECTED in the serving cell while receiving broadcast service from non-serving cell.
2.3	Impact of Rel-18 support for multicast reception in RRC_INACTIVE on MBS Shared Processing
A Rel-18 UE that is capable of shared processing and capable of multicast reception in RRC_INACTIVE may have additional impacts on shared processing, specifically on MBS interest indication signalling, due to mobility of UE while receiving multicast in RRC_INACTIVE. Even though in Rel-18 shared processing, from a serving cell perspective, the UE reception of service is only in RRC_CONNECTED, the same UE while currently not doing shared processing may be receiving multicast in RRC_CONNECTED and the serving gNB may decide to move the UE to RRC_INACTIVE due to high volume of other UEs receiving multicast in RRC_CONNECTED. Then, due to UE mobility in RRC_INACTIVE the UE may move to a new cell in the same RNA that is under a different gNB. Eventually when the UE moves back to RRC_CONNECTED, either to receive multicast or unicast in the new cell, and if the UE is interested in broadcast reception with shared processing the UE will send MBS interest indication in the new cell. However, if this described scenario is scaled up where large numbers of UEs are involved in mobility in RRC_INACTIVE, moving to RRC_CONNECTED and sending MBS interest indication, it is in network’s best interest to keep the UEs in RRC_INACTIVE to alleviate congestion and signalling traffic over the air at the cost of using inter-gNB signalling to retrieve the MBS interest indication for shared processing from the old gNB.
Proposal 2: RAN2 is kindly requested to discuss the impact of Rel-18 support for multicast reception in RRC_INACTIVE on MBS Shared Processing, due to UE mobility in RRC_INACTIVE.
2.4	Shared processing support for single Rx/Tx UE
RAN2 in early phases of Rel-18 MBS discussion on shared processing decided to focus initially on dual Rx UE configuration for support of shared processing. It was also discussed that RAN2 can wait to see the progress on Rel-18 MUSIM solutions and decide if those can also be reused for supporting shared processing. It is our understanding that Rel-18 MUSIM is focused only on dual Rx UE configuration solutions while MUSIM in Rel-17 already supports single Rx/single Tx UE configuration. Since RAN2 had already agreed to focus on dual Rx UE configuration for supporting shared processing in RRC_CONNECTED a more appropriate question to ask is whether to consider MUSIM solution using MUSIM specific gaps that was already supported for single Rx UE configuration in Rel-17, also for Rel-18 shared processing. Reuse of Rel-17 MUSIM gap solution for a single Rx/single Tx UE configuration allows support of shared processing of services in two serving cells (unicast or multicast in one and broadcast in another, both in RRC_CONNECTED states) through reuse of the MUSIM gap configuration that is already specified in Rel-17. This requires only minimal enhancements to MII signalling to allow the UE to be able to indicate to the cell that provides broadcast service i) the max gap duration, ii) maximum DRX ON duration and iii) maximum MCCH transmission window duration supported by the UE so that the MBS broadcasting cell can adapt the configuration and transmissions in the cell providing broadcast service to handle the limitations of the single Rx/single Tx UE.
Observation 2: Support of shared processing by a single Rx/single Tx UE in two serving cells can reuse the Rel-17 MUSIM gap solution with minimal enhancements to MBS Interest Indication signalling to indicate to the broadcast cell any limitations in gap configuration, DRX on duration and MCCH transmission window duration and allow the cell providing the broadcast service to adapt to the limitation of a single Rx/single Tx UE.
Proposal 3: RAN2 is kindly requested to agree to support single Rx/single Tx UE configuration also for shared processing in RRC_CONNECTED in Rel-18 and reuse the Rel-17 MUSIM gap solution with some additional minimal enhancements to MII signalling.
3	Conclusion
This document has made the following observations and proposals:
Observation 1: Shared processing where UE receives multicast service in serving cell and broadcast service from non-serving cell is a possible scenario. There are no additional specification impacts to support such a scenario.
Proposal 1: RAN2 to confirm whether shared processing in RRC_CONNECTED can also involve multicast service reception in RRC_CONNECTED in the serving cell while receiving broadcast service from non-serving cell.
Proposal 2: RAN2 is kindly requested to discuss the impact of Rel-18 support for multicast reception in RRC_INACTIVE on MBS Shared Processing, due to UE mobility in RRC_INACTIVE.
Observation 2: Support of shared processing by a single Rx/single Tx UE in two serving cells can reuse the Rel-17 MUSIM gap solution with minimal enhancements to MBS Interest Indication signalling to indicate to the broadcast cell any limitations in gap configuration, DRX on duration and MCCH transmission window duration and allow the cell providing the broadcast service to adapt to the limitation of a single Rx/single Tx UE.
Proposal 3: RAN2 is kindly requested to agree to support single Rx/single Tx UE configuration also for shared processing in RRC_CONNECTED in Rel-18 and reuse the Rel-17 MUSIM gap solution with some additional minimal enhancements to MII signalling.




