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1 Introduction

Rel-18 NR MBS enhancements have been discussed and summarized in [1], based on which a draft WID is formed in [2]. The latest SA2 discussions also result in an agreed Rel-18 SID in [3].
Aiming at a balanced and agreeable WID, this contribution continues with the discussions and contains joint proposals on revisions to the draft WID in [2]. The contribution is organized such that section 2 includes the discussions and suggestions, and section 3 is the summary. Furthermore, the suggested revisions to the objectives based on [2] have also been reproduced in the Appendix for easier reading. 
2 Discussions
2.1 On Support of Extended Cyclic Prefix
Extended Cyclic Prefix (ECP) was discussed as one of the potential enhancement areas for Rel-18 NR MBS, targeting improved SFN performance for e. g. public safety use cases with identical content across multiple cells. There were a lot of support to include longer CP for 15kHz SCS in Rel-18, although not captured in [2]. This should be discussed further and decided in the RAN#94-e meeting. 
Company contributions [4-7] have shown that ECP with existing 15 KHz SCS brings considerable performance gain in terms of e.g. SINR for medium to large SFN area. Regarding the standard efforts, as the framework for ECP has been supported when introducing ECP for 60 kHz SCS, it is expect that the standard effort of supporting ECP for 15 kHz  SCS would be rather limited.
Proposal 1 The following revisions to the corresponding objective in RP-212714 are agreed 

	·  
· 
· Study and specify longer Cyclic Prefix for 15 kHz SCS [RAN1, RAN2]


2.2 On Support of Multicast in RRC_INACTIVE/IDLE

According to [2], the issue to discuss is whether RRC_IDLE is included, and whether RAN1 is impacted for RRC_INACTIVE.

In the latest SA2 agreed SID S2-2109362‎‎, RRC_IDLE support for multicast is up to RAN. So RAN can decide whether to include this. Furthermore, there is clear benefit to support very large number of UEs, as well as to save network load in storing UEs’ contexts. Additional effort on top of RRC_INACTIVE can be avoided by aiming at a common design for RRC_INACTIVE and RRC_IDLE. This should be reflected in the WID.

The potential RAN1 impact is mainly about the possibility of introducing HARQ-ACK/CSI feedback related enhancements. However the motivation seems not very strong. So it is preferable that this is not included in the Rel-18 WID. 

Proposal 2 The following revisions to the corresponding objective in RP-212714 are agreed
	· Specify support of multicast reception by UEs in RRC_INACTIVE and RRC_IDLE states [RAN2, RAN3]

· PTM configuration for UEs receiving multicast in RRC_INACTIVE and RRC_IDLE states [RAN2]

· Study this impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE and RRC_IDLE states [(Seamless/lossless mobility is not required)] [RAN2, RAN3]
Note: At least RRC_INACTIVE is supported, and aim at a common design which is also applicable for RRC_IDLE. This can be revisited if significant extra effort is identified for supporting RRC_IDLE in a later stage of the WI.


2.3 On Support Simultaneous Reception of Broadcast and Unicast Services for NR MBS 
As a background, LTE eMBMS was enhanced to better support simultaneous reception of broadcast and unicast services in Rel-15 as a TEI [8-10] to provide mechanism for UEs whose hardware/baseband resources are shared for broadcast and unicast, i.e.:
· UE capability reporting to indicate supported bandwidth for broadcast and unicast
· UE to inform (via MBMSInterestIndication) the unicast serving eNB about the baseband resources used for the purpose of MBMS service(s) delivered in broadcast mode from a different eNB
Also, broadcast communication service is supported for 5G in Rel-17 according to [11]: 
Broadcast communication service: A 5GS communication service in which the same service and the same specific content data are provided simultaneously to all UEs in a geographical area (i.e., all UEs in the broadcast coverage area are authorized to receive the data).
The optimization of simultaneous broadcast and unicast reception for UEs which share the hardware resources between broadcast and unicast are not specifically addressed in Rel-17. Such optimization/enhancement was discussed in RAN94e-R18Prep-14 [1]. 
The following observations are therefore made. 

· Observation 1: Broadcast communication service is already supported in Rel-17 for NR 
· Observation 2: Optimization for UEs which share the hardware resources between broadcast and unicast is not addressed in Rel-17 for NR
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As shown above, there are two options for UEs to implement simultaneous broadcast and unicast reception:
· Option 1: Decoupled processing for broadcast and unicast
· Option 2: Shared processing for broadcast and unicast
These options are analyzed as the following. 
	
	Option 1
	Option 2

	Standards
impact
	· Can be supported in Rel-17 without stage 3 specification impact
· No extra impact for Rel-18
	· Small impact on UE capability reporting and assistance information / MBS Interest Indication
· LTE solution can be reused as a baseline

	UE impact
	· Dedicated baseband/hardware resources are required for broadcast (i.e. no possibility to share resources between broadcast and unicast)
· Decoupled processing for broadcast and unicast increases UE cost
	· Flexibility for UEs to share hardware/baseband resources depending on the currently received services
· Shared processing for broadcast and unicast facilitates broadcast reception by the UE without extra cost or performance degradation


With the above analysis, the following are proposed. 
Proposal 3 RAN to select Option 2 from below to use, for simultaneous reception of ‎broadcast and unicast services provided by the same or different operator, in NR MBS:
· Option 1: Assume broadcast processing and unicast processing are decoupled and reuse Rel-17 mechanism without standards optimization
· Option 2: Introduce enhancements for UE capability and related assistant information reporting to allow shared processing for broadcast and unicast in Rel-18 (similar as for LTE MBMS in Rel-15)
Proposal 4 The following revisions to the corresponding objective in RP-212714 are agreed

	· Specify signalling enhancements to allow shared processing for broadcast and unicast, i.e. ‎including UE capability and related assistant information report regarding simultaneous reception of ‎ broadcast and unicast services provided by the same or different operator [RAN2]


2.4 On Power Saving Enhancements
The corresponding objective is marked as low priority in [2]. While we agree with such categorization, there is also the issue that this objective is not well defined, i.e., the bullet was too general to describe what needs to be done. Give the overall work load we think it should be removed, unless significant support exists during the RAN discussions. 

Proposal 5 The following revisions to the corresponding objective in RP-212714 are agreed
	· 


2.5 On Potential Rel-17 Left-overs
In [2] placeholder was included for potential Rel-17 left-overs. These might require more discussions during the RAN meeting, so there were not changes in this document on this aspect. A potential short list of Rel-17 left-overs are as in [12].
Proposal 6 RAN further discuss which Rel-17 left-overs should be included in the Rel-18 NR MBS WID. 

3 Conclusion
Aiming at a balanced and agreeable WID for Rel-18 NR MBS enhancements, this contribution proposes revisions to the draft WID in [2]. The proposals can be found in section 2.x, and the suggested revisions to the objectives based on [2] have also been reproduced in the Appendix for easier ‎reading.‎
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Appendix
Suggested revisions to the draft WID in RP-212714‎
Based on the proposals in section 2.x, the following are provided based on the draft WID RP-212714.
	…
This Work Item is to further enhance the NR Multicast/Broadcast functions based on Rel-17 MBS. The objectives for Rel-18 include:
· 
· 
· Study and specify longer Cyclic Prefix for 15 kHz SCS [RAN1, RAN2]
· Specify support of multicast reception by UEs in RRC_INACTIVE and RRC_IDLE states [RAN2, RAN3 ]

· PTM configuration for UEs receiving multicast in RRC_INACTIVE and RRC_IDLE states [RAN2]

· Study this impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE and RRC_IDLE states [(Seamless/lossless mobility is not required)] [RAN2, RAN3]
Note: At least RRC_INACTIVE is supported, and aim at a common design which is also applicable for RRC_IDLE. This can be revisited if significant extra effort is identified for supporting RRC_IDLE in a later stage.
· Study and if necessary, specify enhancements to improve the resource efficiency for MBS reception in RAN sharing scenarios [RAN3]
· Specify signalling enhancements to allow shared processing for broadcast and unicast, i.e. ‎including UE capability and related assistant information report regarding simultaneous reception of ‎ broadcast and unicast services provided by the same or different operator [RAN2]
· 
Note: collaboration with SA2 is expected in due course for the above objectives.

Rel-17 left-overs might also be included, but final decision to be taken after finalisation of Rel-17:
· x

· y

· z
 …
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