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 Introduction
In this contribution, following issues are covered:

Mapping between G-RNTI/G-CS-RNTI and MBS session, 1:1 or 1:M.
DRB ID for NR MBS, a shared or a separate ID space.
LCID for NR MBS, a shared or a separate ID space.
 Discussion

 G-RNTI vs MBS Session
The FFS on mapping between G-RNTI and MBS session from RAN2 114-e did not achieve a consensus on RAN2 115-e meeting.
RAN2 114-e agreements 

One-to-one mapping between G-RNTI and MBS session is supported in NR MBS. Other mappings FFS 
One-to-one mapping between G-CS-RNTI and MBS session is supported in NR MBS. Other mappings FFS.

G-RNTI identifies the MBS transmission in the air interface at physical layer. In legacy system (LTE eMBMS) one G-RNTI is used to identify one specific MBS service and carry the service data of one MBS service. It is because usually different UEs share different interests (MBS sessions), therefore UE who is interested in such service will only receive the service data UE wants.

In legacy system, it is one to one mapping between physical layer ID G-RNTI and MBS session.

UE only needs to receive the service data it is interested in; while in other mapping e.g., Multiple MBS session mapped to a single G-RNTI, UE might consume more power and overhead to receive MBS service data out of its interests.

Companies suggested that there can be other options, e.g., more than one MBS session are mapped to the same G-RNTI and multiplexed for transmission (1 to M mapping between G-RNTI and MBS session), 

It is good for cases when one UE’s capability is limited, and is able to receive one MBS at a time, or in cases other factors are prohibiting UE from receiving more than one MBS simultaneously.
However, as explained above, different UEs tend to share different interests (MBS sessions), and it is even rarer that different UEs share a set of common interests. Meanwhile, enabling 1 to M mapping between G-RNTI and MBS session will bring other spec impacts like we have to differentiate or de-multiplex data that belongs to different MBS session in a single transport block if needed.

1 to M mapping between G-RNTI and MBS session is only beneficial in rare cases, and introduces unnecessary spec impacts.

To achieve or enable one UE to receive more than one MBS services simultaneously, there are a lot of alternatives:

Merge the services in service layer. This makes sense if there are a bunch of UE who are interested in the same services, especially in NR MBS multiple QoS flows are supported in one single MBS session.
Define UE capabilities, if for some of the UEs that requires so, to enable certain categories of UEs to monitor multiple G-RNTI simultaneously in physical layer.
Or just leave it to implementation, as in LTE.
There are alternatives that are easy to achieve, to enable UE to receive multiple MBS simultaneously.
Therefore, we have the following suggestion:

Confirm that only one-to-one mapping between G-RNTI and MBS session is supported in NR MBS
 DRB ID space
In RAN2 115-e meeting it was confirmed that for each MRB, there will be a single RB ID. And how to allocate the RB ID among DRB and MRB for one UE is not clear.
Single bearer ID is used for each Multicast RB. FFS whether DRB ID space can be shared with MRB ID.  

There will be two options, common or separate RB ID space for the MRB ID:

Common RB ID space, DRB ID and MRB ID are in the same RB ID space (and probably per UE), and the values of each is different to others.

Separate RB ID space, DRB ID and MRB ID are in the different RB ID space (and probably there is a per MBS MRB ID space for all associated MRB), and the values of each can be the same.

Since for Multicast the configuration is distributed to UE in dedicated signaling, and in NR design the RB ID is per UE, we suggest that for MRB and DRB, they share the same RB ID space.

DRB ID space is shared with MRB ID.
 LCID space
In RAN2 115-e meeting it was confirmed that Multicast PTP and Unicast DTCH/DRB share common LCID space, therefore the LCH associated with MRB PTP RLC entity can be multiplexed with legacy unicast data.

And how to allocate the LCID among Multicast PTM and Unicast DTCH for one UE is not clear.

FFS whether to share common LCID space for Multicast PTM and Unicast DTCH. FFS How many PTM LCIDs to be reserved if separate space is used.

Multicast PTP and Unicast DTCH/DRB share common LCID space.
Similar to RB ID allocation, there will be two options for the LCID allocation (namely, common and separate LCID space):

Common LCID space, LCHs of PTP MRB/DRB and PTM MRB are in the same LCID space, and the values of each is different to others.
Separate LCID space. LCHs of PTP MRB/DRB and PTM MRB are in different LCID space, which means the values of each can be the same.

We assume there will be no multiplexing between different MBS services for PTM transmissions, i.e., we only consider one-to-one mapping between G-RNTI and MBS session. With this assumption, it is reasonable to consider assigning an MBS specific LCID space for PTM transmission. That is to say, the MBS specific LCID space is per MBS session, separately for each.
However, it is also possible to allocate per UE LCID for the PTM transmission to identify the LCH which processes the PTM transmission received from lower layer. For example, a RRC_CONNECTED UE may receive a MBS data in PTM, and a common LCID is used to identify different MRB data in different logic channel, while the LCID for the associated LCH which really process the data can be UE specific (i.e., per UE configured). That is to say, for PTM transmission the LCID of the LCH who receives and processes the MBS data in UE can be different from the LCID in the MAC PDU sub-header. This makes sense that in current NR design, 

the LCID is per MAC entity/per cell group for one UE, and 

it is also assumed that from UE perspective it is the same MAC entity for both Unicast service and MBS service reception in the [Post113-e][054][MBS17] PTP/PTM dynamic switch and MRB type change. 

In this case, the mapping relationship between the LCID used in MAC sub-header and the LCID of the LCH which receives the MBS data should be configured to UE with dedicated signaling, which is feasible.

Share common LCID space for Multicast PTM and Unicast DTCH.
 Conclusion
Based on the analysis provided above, we have the following observations and proposals:

# on GRNTI vs MBS session
Observation 1
In legacy system, it is one to one mapping between physical layer ID G-RNTI and MBS session.

Observation 2
UE only needs to receive the service data it is interested in while in other mapping e.g., Multiple MBS session mapped to a single G-RNTI, UE might consume more power and overhead to receive the interested MBS service data.

Observation 3
1 to M mapping between G-RNTI and MBS session is only beneficial in rare cases,and introduces unnecessary spec impacts.

Observation 4
There are alternatives that are easy to achieve, to enable UE to receive multiple MBS simultaneously.

Proposal 1
Confirm that only one-to-one mapping between G-RNTI and MBS session is supported in NR MBS.
# on RB ID space

Proposal 2
DRB ID space is shared with MRB ID.

# on LCID space
Proposal 3
Share common LCID space for Multicast PTM and Unicast DTCH.
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