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Introduction

The work item on Enhancements of NR Multicast and Broadcast services has been agreed in [2]. This RAN3 scope matches the ongoing discussions in SA2 concerning release 18 key issue 2.
At last RAN3#117bis meeting, the following agreements were made:

· Solution 24 brings configuration efforts which may have flexibility and scalability issue in case MBS services are dynamically added or removed

· RAN3 believes that Solution(s) which assume MOCN RAN nodes can identify the same MBS service based on the information provided by 5GC should be supported. 

· Solutions 2,7,24 and 29 can work, while solutions 2, 7 with majority support in RAN3.

· The following principles should be considered when discussing solutions on which information should be provided from 5GC:

· The solution provided by RAN3 for RAN sharing should not have impact on Rel-17 UE and Rel-17 gNB.

· The identity providing a reference to the same MBS service should not depend on the momentarily participating operators considering of the possibility for sharing operators leaving or entering the common ongoing session from time to time, that’s to say the solution should be robust to cover the cases that the shared PLMNs start and stop the MBS session at the same time and start and stop the MBS session at the different time.

· It could not be assumed that MB-SMF/AF/MBSF is aware which NG-RAN node or which cell within a NG-RAN node is shared since currently NG-RAN node only inform AMF of the supported PLMN and no coordination with MB-SMF/AF/MBSF
Also, an LS was sent to RAN2 to check a few assumptions concerning the solutions.

This paper continues the discussion on RAN3 impacts of the remaining candidate solutions.

Description
At last RAN3#117bis meeting the number of solutions which can work were narrowed down. Among the solutions based on information from 5GC, three solutions are now mostly in scope: solution 2, 7, and 29.
It should be noticed that SA2 has not concluded its work and RAN3 has done an evaluation based on the past status of the SA2 TR which has evolved since then. For example, the solution 7 has now two variants:

· Solution 7 with native TMGI only

· Solution 7bis with native TMGI + common TMGI

In total we can classify the solutions as follows:

· Solutions with native TMGI only: solutions 2 and 7

· Solutions using a common TMGI: solutions 7bis (native and common TMGI) and 29 (only common TMGI).

The following table makes a comparison of the solutions:

	
	Solution 2 and 7
	Solution 7bis
	Solution 29

	Impact to R17 UE
	No impact: only the native TMGI is broadcasted in both R18 shared gNB and non-shared (R17 or R18) gNBs. The service announcement contains only the native TMGI. 
	Impact: in this solution the service announcement must include both native and common TMGI. This is because a non shared R17 gNB will receive both native+common TMGI, will ignore the common TMGI and broadcast the native TMGI. In contrast the R18 shared gNB will broadcast the common TMGI. This change in service announcement is not compatible with R17 UEs.
	No impact: only the common TMGI is broadcasted in both R18 shared gNB and non-shared (R17 or R18) gNBs. The service announcement contains only the common TMGI.

	Impact to R17 gNB
	No impact (native TMGI corresponds to broadcasted primary PLMN in SIB1).

	No impact (native TMGI corresponds to broadcasted primary PLMN in SIB1). 
	Possible impact: common TMGI may not correspond to broadcasted primary PLMN in SIB1, however this is an issue only if the PLMN inside TMGI is used by some implementations which is not strictly required. This can be solved by a R17 clarification CR.

	Impact to broadcast
	Impact: 
R18 Shared gNBs:The full PTM configuration is redundantly sent over broadcast N times in R18 shared gNB which is quite inefficient (N equals number of shared PLMNs, N is up to 12 times). 
R17 Shared gNBs: Both redundant broadcast of data and configuration for all TMGIs.


	No impact: the PTM configuration is only sent once in the R18 shared gNB for the common TMGI.
	No impact: the PTM configuration is only sent once in the R18 shared gNB for the common TMGI. 

	Impact to service continuity (switch to unicast when target cell doesn’t support the ongoing service)
	Not applicable:

The number of MTCH neighbor cells which is broadcast is limited to 8. However, this is a bitmap pointing to a list of 8 neighbor cells independent of TMGI: this limitation is therefore orthogonal to the solution selected for R18 RAN sharing.
	Not applicable:

The number of MTCH neighbor cells which is broadcast is limited to 8. However, this is a bitmap pointing to a list of 8 neighbor cells independent of TMGI: this limitation is therefore orthogonal to the solution selected for R18 RAN sharing.
	Not applicable:

The number of MTCH neighbor cells which is broadcast is limited to 8. However, this is a bitmap pointing to a list of 8 neighbor cells independent of TMGI: this limitation is therefore orthogonal to the solution selected for R18 RAN sharing.


Evaluation

Each solution has its impact.
The drawback of solutions 2/7 is that they redundantly broadcast N times the full PTM configuration (N= number of shared PLMNs, up to 12) in shared R18 gNBs. In shared R17 gNBs both broadcast and data are transmitted N times. 
The drawback of solution 7bis is the impact to R17 UEs due to modification of service announcement.

The drawback of solution 29 is that it might impact R17 gNBs (not certain) but only if R17 gNBs would use the PLMN part of the TMGI for implementation purpose. 
In our view the most severe drawback is solution 7bis because no impact to R17 UEs is a compelling requirement for the solution which has been well acknowledged by all companies.

Finally, comparing remaining solutions 2/7 and 29, we note that the potential impact of solution 29 can be easily removed at this stage by a clarification R17 CR that the PLMN ID contained in the TMGI should be handled transparently by implementations for future-proofness i.e. especially it should not be checked with the PLMNs broadcasted in SIB1 (there is no need for this check given that all R17 MBS functions can be supported without such check). See proposed CR in [4].

If our analysis is correct, this would give a fair advantage for solution 29 over solutions 2/7.

Proposal 1: RAN3 to take into account the provided table in its evaluation of RAN impacts for the RAN sharing solutions and its fair advantage towards solution 29. 
Conclusion and Proposals
This paper has continued the evaluation of RAN sharing solutions started at RAN3#117bis and has drawn a comparison table of RAN impacts of the solution. It makes the following proposal:

Proposal 1: RAN3 to take into account the provided table in its evaluation of RAN impacts for the RAN sharing solutions and its fair advantage towards solution 29. 
Besides, a TP for draft CR for TS 38.300 for release 18 stage 2 is presented below to capture agreements of last RAN3#117bis meeting.
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Broadcast Reception in RAN Sharing Scenario
Editor’s Note: Support for Enhancement to improve the resource efficiency for broadcast reception in RAN sharing scenarios to be covered here. 

Editor’s Note: The final section where to integrate this text may be revisited depending if the same feature is also supported for multicast in this release.  
A Resource efficient scheme may be used for broadcast delivery in MOCN RAN sharing when enabling the gNB to identify that the same MBS service is delivered for different PLMNs. The identification is based on information provided by the 5GC.

FFS if other ways for the identification are allowed.

The shared PLMNs may start and stop the broadcast session at the same time or at different times. 
FFS if for location dependent broadcast service, the gNB needs to recognize the same area with different MBS area session ID based on corresponding cell list/TAI list .


