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 Introduction

In this contribution, we explored the draft WID [1] formalized in latest NWM discussion [2], and provided our views on the scope of enhancements of NR MBS in Rel-18. We have made following suggestions to the WID, with rationale in separate sections. The suggested update on the WID (objective) are as follows:
This Work Item is to further enhance the NR Multicast/Broadcast functions based on Rel-17 MBS. The objectives for Rel-18 include:
Specify the enhancements of SFN [RAN1]
Study and specify enhancement numerology and Cyclic Prefix
Study simultaneous reception of SFN based MBS and unicast in the same serving cell
Specify support of multicast reception by UEs in RRC_INACTIVE state [RAN2, RAN3, RAN1]

Study PTM configuration distribution mechanism for UEs receiving multicast in RRC_INACTIVE state [RAN2, RAN1]

Study this impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE state (lossless mobility is not required) [RAN2, RAN3]
Specify reliability and spectrum efficiency enhancement mechanisms, e.g., UL feedback for RRC_INACTIVE UEs [RAN1, RAN2]
-  
Specify signalling enhancements to allow shared processing for broadcast and unicast, i.e. ‎including UE capability related assistant information report regarding simultaneous reception of ‎broadcast and unicast services provided by the same or different operator [RAN2]
[(Low priority) Specify enhancements of power saving mechanism for MBS [RAN2, RAN1]]
Rel-17 left-overs below are to be supported in Rel-18 including:
Specify CFR enhancement for broadcast, e.g., support more than one CFR per cell, Case E CFR, which is larger than SIB-1 configured initial DL BWP [RAN1, RAN2]

Specify support of PDCCH/PDSCH repetition with different beams for Multicast transmission [RAN1]

Specify support of more dynamic HPN process management between multicast and unicast [RAN1, RAN2]
Specify MRDC (MN is NG-RAN) support for NR MBS [RAN3, RAN2]
Specify Advanced HO (e.g., CHO, DAPS) for NR MBS [RAN3, RAN2]
Following issues were discussed based on editing to the main bullets above.
MBSFN in 5G
Multicast reception in RRC_INACTIVE/INACTIVE
Intra/Inter-PLMN Simultaneous Reception of Broadcast and Unicast Services
Rel-17 leftovers
 MBSFN in 5G

In this section, we want to talk about whether it is essential to have inter RAN node (inter gNB-DU or inter-gNB) MBSFN support in 5G.
# Requirement
MBS support was divided into two categories in previous RAN plenary meetings: terrestrial broadcast, and mixed broadcast, which serves broad area content broadcast and also flexible/dynamic area broadcast, respectively. Rel-16 5G Terrestrial broadcast fits into the requirement of broader area Broadcast. In Rel-17 NR MBS it was aiming at mixed broadcast to solve small and dynamic area broadcast. While Rel-18 NR MBS as an evolution of previous release aim at no different scenarios other than “mixed mode broadcast”.
Current requirement on SFN, e.g., small and dynamic area, does not change.
# Technique feasibility
To achieve MBSFN similar in LTE eMBMS, there will be following requirements:

To realize cross node sync not only in packet level but also in symbol level, PMCH like physical channel needs to be introduced, since symbol level coordination among RAN nodes relies on ideal back-haul which is a strong limitation on deployment.
Network coordination among network nodes is needed to achieve a synchronized scheduling. There needs to be a network nodes to do the resource allocation (for inter-gNB-DU case, it could be the gNB-CU; To achieve inter gNB coordination, an MCE like RAN node might need to be introduced, there could be related NG-C impacts; or there needs to be Xn interface impacts if no new network entity is to be introduced but a special RAN nodes acts as the role of MCE.

The spec impacts from cross network nodes coordination includes: New physical channel PMCH (RAN1), SYNC protocol (F1 and potentially Xn/NG-C interface).
Based on above observation, we suggest that there are no above gNB-DU level MBSFN in Rel-18, that is to say, the SFN operation is transparent to UE, the same as in Rel-17.
No above gNB-DU level MBSFN in Rel-18. 
# Coexistence between SFN and unicast

If intra-gNB-DU level MBSFN is supported in Rel-18, RAN needs to make a decision on whether SFN broadcast and unicast can be received in the same Cell. If not, basically it will be MBSFN-dedicated Cell. If yes, the simultaneous reception of SFN broadcast and unicast needs to be supported, e.g., via TDM manner or FDM manner. From network perspective, it is proposed to support SFN broadcast and unicast in the same cell to maintain the network flexibility in deployment.
Study simultaneous reception of SFN based MBS and unicast in the same serving cell
Based on the above discussion, the following edit is suggested to be made the draft WID:
Agree the following edit to the working scope of SFN:
Specify the enhancements of SFN [RAN1]
Study and specify enhancement numerology and Cyclic Prefix
Study simultaneous reception of SFN based MBS and unicast in the same serving cell
 Multicast reception in RRC_INACTIVE/RRC_IDLE
# Multicast reception in RRC_IDLE

It was suggested that to enable Multicast reception for UE in RRC_IDLE. For us it contradicts 3GPP’s initial intention to introduce Multicast into 5G in the first place, and support Multicast reception in RRC_IDLE will bring extra standard efforts while 3GPP Broadcast can already meet the application requirement.
Multicast differs from Broadcast in Rel-17 in the following aspects:

The Multicast service aims to provide service in a more precisely manner to specific UE, i.e, content is delivered to the gNB where UE is connected to from CN perspective, instead of blindly providing the service to a region.
Based on UE mobility, the MBS area is dynamically tuned inside 3GPP and not exposed to application layer, i.e., 3GPP system handles the delivery area itself.
In our view, Multicast reception can already be handled by Broadcast session defined by 3GPP. If Multicast is supposed to be delivered to RRC_IDLE UE, 
The QoS handling will be like Broadcast.
The broadcast area can be defined by application layer too, e.g., through xMB/MB2 interface, the control plane interface is already there.
It violates the SA2 decision that Multicast reception is only for CM-CONNECTED UEs.
Therefore, it is suggested that we can firstly confirm the Multicast reception for UE in RRC_INACTIVE, and continue discussing the issue about Multicast reception for UE in RRC_IDLE. If no concrete rational is given, focus only on RRC_INACTIVE support in Rel-18.
Confirm Multicast reception for UE in RRC_INACTIVE, and continue discussing the issue about Multicast reception for UE in RRC_IDLE.
# UL feedback enhancement for multicast in RRC_INACTIVE state
For Rel-17 multicast in RRC_CONNECTED state, HARQ-ACK feedback has been supported for improving the reliability. Meanwhile, the legacy CSI measurement and reporting mechanism can be reused for multicast transmission. The enhancements haven’t been agreed for RRC_IDLE/INACTIVE UEs. 

However, multicast transmission for RRC_INACTIVE UEs is expected to be further supported in Rel-18. Without UL feedback, the reliability and spectrum efficiency for multicast in RRC_INACTIVE state is not guaranteed. Thus, it is proposed to support UL feedback for multicast for RRC_INACTIVE UEs.

Support UL feedback (e.g., NACK-only, CQI feedback, etc.) for MBS reception by RRC_INACTIVE UEs in Rel-18 MBS.

Based on the above discussion, the following edit is suggested to the WI scope (other editing includes deleting the wording on seamless mobility due to its ambiguity):
Agree the following edit to the working scope of multicast reception by UEs in RRC_INACTIVE [and RRC_IDLE] states:
Specify support of multicast reception by UEs in RRC_INACTIVE state [RAN2, RAN3, RAN1]

Study PTM configuration distribution mechanism for UEs receiving multicast in RRC_INACTIVE state [RAN2, RAN1]

Study this impact of mobility and state transition for UEs receiving multicast in RRC_INACTIVE state (lossless mobility is not required) [RAN2, RAN3]
Specify reliability and spectrum efficiency enhancement mechanisms, e.g., UL feedback for RRC_INACTIVE UEs [RAN1, RAN2]
 Intra/Inter-PLMN Simultaneous Reception of Broadcast and Unicast Services
Based on company especially operator inputs during the NWM discussion, enabling Intra/Inter-PLMN simultaneous reception of Broadcast and Unicast Services is an essential feature to support, with clear   deployment plans and application requirements. The scenarios include:

Intra-PLMN case, broadcast service is broadcast in the same PLMN with the unicast service provided in another carrier
Inter-PLMN case, broadcast service is broadcast in one PLMN but UE (or unicast service) is being served by another PLMN
The basic requirement to spec is to support UE info report for RRC_CONNECTED UE to support based band sharing between broadcast and unicast, which can be easily done as in LTE Receive only mode (ROM) defined in Rel-14. Therefore it is proposed:
Agree the following edit to the working scope of corresponding objective:
Specify signalling enhancements to allow shared processing for broadcast and unicast, i.e. ‎including UE capability related assistant information report regarding simultaneous reception of ‎broadcast and unicast services provided by the same or different operator [RAN2]
 Rel-17 Left-overs
# CFR enhancement

In Rel-17, the size CFR for broadcast reception is coupled with CORESET#0 or SIB-1 configured initial DL BWP, which is also used for legacy UEs. More specifically, only Case A (CFR has the same size with CORESET#0) and Case C (CFR has the same size with SIB-1 configured initial DL BWP) are supported for broadcast reception. Due to the limited time and controversy between companies, Case E (CFR has larger size than SIB-1 configured initial DL BWP) is not supported in Rel-17. Without Case E, network has to configure a small CFR size for broadcast or has to reconfigure the SIB-1 configured initial DL BWP for legacy UEs, which is too restrictive from network perspective. Considering that Case E can be implemented via the same mechanism as Case C, it is proposed to support Case E in Rel-18.

Another restriction is that only one CFR can be configured for broadcast for both MCCH and MTCH reception. This restriction is unfavorable for MBS service expansion, e.g., network may have to configure a larger CFR for all UEs if another new MBS service is introduced later. Furthermore, it also affects the energy consumption of UEs, and even affects the MBS service reception of low-capacity UEs, e.g., Redcap UE. Even if the UE is only interested in a specific MBS service, it still needs to operate under the CFR with a large bandwidth. This CFR bandwidth is probably not supported by Redcap UE.

Support the following CFR enhancements for MBS reception by RRC_IDLE/INACTIVE UEs in Rel-18 MBS.

 Case E CFR, which is larger than SIB-1 configured initial DL BWP
 More than one CFR

# Beam management for multicast
In Rel-17, full beam sweeping mechanism (similar to Rel-15 SIB/paging) has been supported for broadcast transmission. Full beam sweeping may be unsuitable for multicast transmission from the perspectives of DL overhead and gNB power efficiency. It is also not applicable to perform beam change for a UE by updating the TCI state of a CORESET via legacy mechanism for unicast, because the CORESET may be shared by multiple UEs. 

Thus, multicast transmission with Partial Beam Sweeping in desired beam directions can be further considered in Rel-18. We can also consider it as PDCCH/PDSCH repetition with different beams. More specifically, either SSBs or CSI-RSs can be used as QCL source for partial beam sweeping. And a UE can select MO for monitoring PDCCH of Multicast transmission dynamically according to the association relationship between RSs and MOs. 

Support PDCCH/PDSCH repetition with different beams for Multicast transmission in Rel-18 MBS.

# HARQ process management between multicast and unicast
In Rel-17, it has been agreed that how to allocate HARQ processes between unicast and multicast is up to gNB. Meanwhile, the NDI collision issue between unicast and multicast and misdetection of PTM initial transmission issue were discussed but without any outcome. This basically means network has to employ semi-static split of HARQ processes between unicast and multicast. To increase the efficiency of HARQ process utilization, it is proposed to support more dynamic HPN process management between multicast and unicast in Rel-18. 
Study more dynamic HPN process management between multicast and unicast in Rel-18 MBS.

Based on the above discussion, the following edit is suggested to the WI scope:
Specify CFR enhancement for broadcast, e.g., support more than one CFR per cell, Case E CFR, which is larger than SIB-1 configured initial DL BWP [RAN1, RAN2]

Specify support of PDCCH/PDSCH repetition with different beams for Multicast transmission [RAN1]

Specify support of more dynamic HPN process management between multicast and unicast [RAN1, RAN2]


# MRDC support & Advanced HO support

The following issues on MRDC support and advanced HO were deprioritized in Rel-17 discussion, since:

timing didn’t not allow detailed discussion as the basic architecture was just being defined or

the basic mobility had not been defined yet.
RAN3_109-e agreements

First focus on standalone (i.e. non-MR-DC) scenarios. 

RAN3_110-e agreements
The discussion on CHO for MBS is deprioritized in R17.

Proposals for Handover enhancements on reliable and low-latency NR MBS are deprioritized in R17.

It is suggested to define above feature in Rel-18 as it is either 

beneficial to provide better flexibility in deployment or 
Low hanging fruit (MRDC and advanced mobility) based on existing architecture in Rel-17
Agree the following edit to the working scope for Rel-17 leftover:
Rel-17 left-overs below are to be supported in Rel-18 including:
Specify CFR enhancement for broadcast, e.g., support more than one CFR per cell, Case E CFR, which is larger than SIB-1 configured initial DL BWP [RAN1, RAN2]

Specify support of PDCCH/PDSCH repetition with different beams for Multicast transmission [RAN1]

Specify support of more dynamic HPN process management between multicast and unicast [RAN1, RAN2]
Specify MRDC (MN is NG-RAN) support for NR MBS [RAN3, RAN2]
Specify Advanced HO (e.g., CHO, DAPS) for NR MBS [RAN3, RAN2]
 Conclusion
Based on the analysis provided above, we propose agreeing with the editing to the WID in the introduction part (also provided in Proposals 3/6/7/11).
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