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1. Introduction
The revised work item on NR Multicast and Broadcast Services (MBS) was approved in RAN#88 [1]. Regarding the group scheduling aspects, RAN2#114 achieved the following agreements [2]: 
	· 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.

· A UE can support multiple G-RNTIs/G-CS-RNTIs, It is FFS whether this depends on UE capability. Inform RAN1 of this agreement.
· Multiple MBS QoS flows corresponding to the same MBS session can be mapped to one or more than one MBS radio bearers.
· MCCH is mapped to the DL-SCH for NR MBS delivery mode 2. 

· MTCH is specified for PTM transmission of NR MBS.

· MTCH is mapped to the DL-SCH. 

· DTCH is reused for PTP transmission of NR MBS.
· FFS if there is a need to have specific LCID spaces for the used channels. 
· Multiplexing/de-multiplexing of different logical channels associated with the same G-RNTI is supported for NR MBS. 

· FFS if Multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI is supported for NR MBS. 
· Multiplexing/de-multiplexing of different logical channels associated with the C-RNTI is supported for NR MBS.

· For NR MBS delivery mode 2, LTE SC-PTM DRX scheme is used as baseline.
· FFS whether For PTM transmission of NR MBS, DRX scheme is independent of DRX for unicast transmission, e.g. supported on a per G-RNTI basis
· FFS whether For PTP transmission, DRX operation for unicast transmission is reused.   


In this contribution, the open issues identified for the group scheduling are discussed. Note that these open issues are considered as common issues for Delivery mode 1 and Delivery mode 2. So, the observations and proposals are applicable to both delivery modes, unless otherwise stated. 
2. Discussion 
2.1. Mapping between G-RNTI/G-CS-RNTI and MBS session 
RAN2 agreed 1:1 mapping between G-RNTI and MBS session, and between G-CS-RNTI and MBS session, while it was left to FFS whether other mappings are supported [2], which intended 1:N and N:1 mappings. 
The benefit of 1:1 mapping, which is the simplest scheme and adopted by LTE SC-PTM [3] widely reused as baselines for NR MBS, is to avoid unnecessary UE power consumption due to the attempts to receive the MBS sessions of uninterest. For example, the UE interested only in TMGI#1 has to only monitor G-RNTI#1. In other words, the UE does not try to decode any PDSCH assigned by PDCCH scrambled with other G-RNTIs. 
Observation 1 1:1 mapping of G-RNTI/G-CS-RNTI to MBS session is beneficial from UE power consumption and simplicity points of view. 
With regard to 1:N mapping, one G-RNTI/G-CS-RNTI multiplexes multiple MBS sessions. For example, G-RNTI#1 conveys TMGI#1 and TMGI#2. It allows flexibility from the NW point of view, since some MBS sessions that requires similar QoS may be transmitted with one G-RNTI. Also, it was pointed out in [4]
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[5] that 1:N mapping may reduce UE complexity if the UE is interested in receiving multiple MBS sessions simultaneously. However, it’s not crystal clear whether such optimizations are really needed.  RAN2 already agreed “A UE can support multiple G-RNTIs/G-CS-RNTIs, It is FFS whether this depends on UE capability” [2], so the UE, which needs simultaneous reception of e.g., multiple MCPTT sessions, just support such a capability (if defined). In addition, 1:N mapping is inefficient for retransmissions, e.g., whole transport block has to be retransmitted if only one TMGI receives NACK while the other TMGIs receives ACKs. 
On the other hand, it’s sub-optimal from the UE power consumption point of view, since the UE interested only in TMGI#1 still needs to receive the data from TMGI#2, i.e., it needs to decode a larger PDSCH than it expects. 
Observation 2 1:N mapping of G-RNTI/G-CS-RNTI to MBS sessions may allow flexibility in a limited cases from NW point of view, while it’s sub-optimal from the UE power consumption point of view. 
With regard to N:1 mapping, multiple G-RNTIs/G-CS-RNTIs cover one MBS session [6]. For example, it could be considered that TMGI#1 is split into G-RNTI#1 and G-RNTI#2. RAN2 agreed “Multiple MBS QoS flows corresponding to the same MBS session can be mapped to one or more than one MBS radio bearers” [2], which may assume these QoS flows require different QoS, e.g., one QoS flow for video streaming while another QoS flow for text transfer within the same MBS session. So, it makes sense these QoS flows are transmitted with different G-RNTIs with e.g., different periodicities and resource amounts. It would not be expected to increase much UE power consumption, since the UE still needs to monitor only G-RNTIs associated with the MBS session (and QoS flows) of interest. 
Note: With 1:1 mapping as in Observation 1, all the QoS flows that are corresponding to the same MBS session and mapped to multiple MRBs, need to be mapped to the same G-RNTI, even if these QoS flows have different QoS requirements. 1:1 mapping is efficient in most cases but may not be the same for all cases. 
Observation 3 N:1 mapping of G-RNTIs/G-CS-RNTIs to MBS sessions could be efficient for different QoS flows with different QoS requirements, and less impact to the UE power consumption. 
Considering the observations above, N:1 mapping is worth supporting while 1:N mapping may have less beneficial. So, RAN2 should discuss whether N:1 mapping should be supported, in addition to 1:1 mapping. 
Proposal 1 RAN2 should discuss whether N:1 mapping of G-RNTIs/G-CS-RNTIs to MBS session is additionally supported. 
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Figure 1
 Options for mapping of G-RNTI/G-CS-RNTI to MBS session

2.2. UE capability for multiple G-RNTIs/G-CS-RNTIs
RAN2 agreed that “A UE can support multiple G-RNTIs/G-CS-RNTIs”, while “It is FFS whether this depends on UE capability” [2]. 
In LTE SC-PTM, the UE capability scptm-ParallelReception-r13 was defined as follows [7]. 

	4.3.22.1
scptm-ParallelReception-r13
This parameter defines whether UEs supporting SC-PTM support the parallel reception of DL-SCH transport block(s) associated with G-RNTI/SC-RNTI and DL-SCH transport block(s) associated with C-RNTI/Semi-Persistent Scheduling C-RNTI as well as the parallel reception of multiple DL-SCH transport blocks associated with G-RNTI/SC-RNTI in the same subframe. In SC-PTM operation, the DL-SCH processing capability is shared between the DL-SCH transport block(s) associated with G-RNTI/SC-RNTI and the DL-SCH transport block(s) associated with C-RNTI/Semi-Persistent Scheduling C-RNTI. A UE that supports scptm-ParallelReception-r13 shall also support SC-PTM reception in RRC_CONNECTED and in RRC_IDLE according to SC-PTM procedures as specified in TS 36.331 [5], TS 36.321 [4] and TS 36.304 [14].


For NR MBS, similar UE capability could be taken as a baseline, but there are still many open issues and NR-specific enhancements under discussion, e.g., usage of BWP/CFR (Common Frequency Resource). So, it’s too early to discuss the UE capability aspects at this point. 
Observation 4 UE Capability will be discussed after the functional freeze. 
2.3. LCID and LCID space for MCCH and MTCH
RAN2 left “FFS if there is a need to have specific LCID spaces for the used channels” [2]. In LTE eMBMS, the separate LCID spaces were prepared for MCCH (“00000”) and MTCH (“00001-11100”, and “00000” for a certain case) on MCH, and SC-MCCH and SC-MTCH (“11001”) on DL-SCH [8]. These were feasible since eMBMS did not support PDCP layer and only RLC-UM mode was applied [3]. 
In LTE MBSFN, MCCH and MTCH can share the same LCID (i.e., “00000”) when there is no MCCH on MCH, while different MTCHs are assigned with different LCIDs (“00001-11100”) [8]. In our understanding, different LCIDs were needed to distinguish MCCH and different MTCHs, since “MTCH and MCCH can be multiplexed on the same MCH” and “Multiple MBMS services can be mapped to the same MCH” [3], i.e., 1:N mapping as in Observation 2. Needless to say, the LCID space for MCCH/MTCH is separated from one for unicast, since MCCH/MTCH are mapped to MCH while DTCH is mapped to DL-SCH. It was useful to avoid an LCID for MBSFN (i.e., MBMS Area-specific and common for a group of UEs) collides with the same LCID for unicast (i.e., cell-specific and UE-specific). 
Observation 5 In LTE MBSFN, each MTCH has different LCIDs (up to 32, due to 1:N mapping), the LCID for MCCH may not be shared by MTCH unless there is no MCCH on MCH, and the LCID space for MCCH/MTCH is separated from one for DTCH. 
In LTE SC-PTM, the same LCID (“11001”) is shared by SC-MCCH and SC-MTCH as well as by multiple SC-MTCHs. In our understanding, different LCIDs were not needed to distinguish SC-MCCH and different SC-MTCHs, since SC-MCCH is transmitted with SC-RNTI [8] and “SC-MCCH and SC-MTCH transmissions are each indicated by a logical channel specific RNTI on PDCCH (there is a one-to-one mapping between TMGI and G-RNTI used for the reception of the DL-SCH to which a SC-MTCH is mapped)” [3], i.e., the UE could distinguish these LCHs by RNTIs. As similar to MBSFN, the separate LCID space worked for avoiding LCID collision between SC-PTM and unicast, by default. 
Observation 6 In LTE SC-PTM, all MTCHs and MCCH share the same LCID (due to 1:1 mapping and logical channel specific RNTIs), and the LCID (space) is separated from the LCID space for DTCH. 
For NR MBS, MCCH is distinguishable by RNTI since RAN2 agreed “New RNTI is defined for scheduling MCCH” [10], as same with LTE SC-PTM.  The same can be said for MTCH, i.e., MTCH is distinguishable from other logical channels by G-RNTI in general. 
Observation 7 For NR MBS, LCID for MCCH and MTCH may be shared by other logical channels, since the UE can distinguish these logical channels by either the agreed new RNTI for MCCH or G-RNTI for MTCH, regardless of their LCID. 
Meanwhile, for MTCH, RAN2 agreed that “Multiple MBS QoS flows corresponding to the same MBS session can be mapped to one or more than one MBS radio bearers” [2], whereby it may be simply assumed that each MRB are associated with separate LCHs as depicted in Figure 2. So, even if 1:1 mapping between G-RNTI/G-CS-RNTI and MBS session is adopted, the UE cannot distinguish each MTCH belonging to the same MBS session, i.e., the same G-RNTI/G-CS-RNTI may carry multiple MTCHs associated with the same MBS session. Therefore, the concept of one LCID shared by multiple MTCHs, like LTE SC-PTM, cannot be applicable to NR MBS, i.e., multiple LCIDs are needed for MTCH, like LTE MBSFN. 

Observation 8 For NR MBS, one LCID cannot be shared by multiple MTCHs, i.e., multiple LCIDs are needed, since there may be multiple MRBs/MTCHs belonging to the same MBS session, even if 1:1 mapping between G-RNTI/G-CS-RNTI and MBS session is assumed. 
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Figure 2
 Examples of mapping options between MBS session/QoS flow/MRB/MTCH/G-RNTI
On the other hand, how to define LCID(s) for MTCH(s) is also related to whether to keep the principle of 1:1 mapping between G-RNTI/G-CS-RNTI and MBS session. With 1:1 mapping, the UE can know each MBS session from the corresponding G-RNTI. So, number of LCIDs is equal to number of MTCHs belonging to the same MBS session, e.g., three LCIDs regardless of number of MBS sessions as shown in Figure 2, since the LCIDs can be grouped by MBS sessions (or G-RNTIs).  With N:1 mapping the UE can know each MBS session from the corresponding G-RNTI as well. So, number of LCIDs is equal to number of MTCHs mapped to the same G-RNTI, e.g., up to two LCIDs regardless of number of MBS sessions as shown in Figure 2.  If 1:N mapping is allowed, the UE cannot distinguish each MBS session from G-RNTI. So, number of LCIDs are equal to number of MTCHs among all MBS sessions.  So, more LCIDs are likely needed for 1:N mapping, comparing to one for 1:1 or N:1 mapping.  
Observation 9 For NR MBS, number of LCIDs for MTCHs is related to the mapping rule of G-RNTI/G-CS-RNTI to MBS session, i.e., 1:1, N:1 or 1:N. 

Observation 10 For NR MBS, the 1:1 and N:1 mapping rule may allow a smaller number of LCIDs for MTCH, compared to the 1:N mapping. 
In light of above observations, each MTCH needs to be assigned with different LCIDs, which means the maximum number of LCIDs for MTCHs should be defined. At this point, such a maximum number may be assumed as 32, according to LTE MBSFN [8] as discussed above, while a smaller number could be preferable. 
Proposal 2 RAN2 should discuss the maximum number of LCIDs for MTCHs, e.g., as a possible baseline, less than 32 LCIDs based on LTE MBSFN. 

Also, in the context of above observations, RAN2 should agree that MCCH and MTCHs may share the same LCID, in order to avoid consuming LCID unnecessarily. 

Proposal 3 RAN2 should agree that MCCH and MTCHs may share the same LCID, i.e., the UE distinguishes MCCH by the agreed new RNTI and MTCH by G-RNTI, while each MTCH is distinguished by corresponding LCIDs. 

Then, the remaining issue is whether the LCID space for MBS should be common with or separated from one for unicast. Assuming 32 LCIDs as in Proposal 2, it may be acceptable for eLCID [9] to consume such codepoints dedicatedly for MBS, since eLCID has larger spaces, i.e., 256 on the one-octet eLCID mainly for MAC CEs or 65,536 on the two-octet eLCID mainly for DTCH. However, it’s questionable to prepare such a separate LCID space since it’s unclear what the actual benefit is. From the UE's MAC point of view, after receiving and de-multiplexing a MAC PDU, each MAC SDU is submitted to corresponding RLC entities, i.e., the UE behaviour is the same, regardless of whether these MAC SDUs are associated with MCCH, MTCH or DTCH. In addition, it’s inefficient for usage of LCIDs if a set of LCIDs (e.g., 32) is reserved for MBS by default, regardless of whether MBS service is provided (i.e., MCCH/MTCH is transmitted in a cell). 
Observation 11 For NR MBS, the benefit of separate LCID space for MBS is unclear from the UE point of view. 
In addition, NR MBS only supports single-cell transmission in Rel-17, i.e., no standard support of SFN (single frequency network) [1]. So, the gNB can fully manage the LCIDs for MCCH/MTCH (that are cell-specific and common for all UEs) not to conflict with the LCIDs for DTCH (that are UE-specific), by implementation. 
Observation 12 For NR MBS, NW implementation can manage the LCIDs for MBS not to conflict with the LCIDs for unicast even without the separate LCID space, since the standard support is limited to single cell transmission in Rel-17. 
On the other hand, from the future proofing point of view, e.g., for a possibility of standard support of SFN, the separate LCID space for MBS will be beneficial, since the LCIDs for MBS would need to be coordinated among multiple cells/gNBs, i.e., the LCID is MBS area specific and common for all UEs, which may have a risk to conflict with the LCIDs for DTCH (that are cell-specific and UE specific).  So, it should be discussed if the separate LCID space is reserved for MCCH/MTCH in this release, just for future enhancements of MBS. 
Proposal 4 RAN2 should discuss whether or not the LCID space for MCCH and MTCH is sperate from one for DTCH, just for future proofing (e.g., support of single frequency network). 
Incidentally, regarding PTP transmission, RAN2 agreed that “DTCH is reused for PTP transmission of NR MBS” [2]. So, we don’t think LCID for PTP transmission is part of the FFS RAN2 identified [2], i.e., it’s quite natural to share the same LCID space with unicast. Though, it may be beneficial if RAN2 confirms the intention of their agreement. 
Proposal 5 RAN2 should confirm that DTCH for PTP transmission share the LCID space with DTCH for unicast, i.e., PTP transmission is the same with legacy unicast, at least from the MAC point of view. 

2.4. (De-)multiplexing of different logical channels 

RAN2 agreed “Multiplexing/de-multiplexing of different logical channels associated with the same G-RNTI is supported for NR MBS” and “Multiplexing/de-multiplexing of different logical channels associated with the C-RNTI is supported for NR MBS”, while they left “FFS if Multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI is supported for NR MBS” [2]. 
The FFS is identified for (de-)multiplexing of different logical channels in G-CS-RNTI, while RAN2 already agree one in G-RNTI. We don’t see any problem to support (de-)multiplexing of different logical channels in the same G-CS-RNTI, similar to G-RNTI. 
Proposal 6 RAN2 should agree that (de-)multiplexing of different logical channels associated with the same G-CS-RNTI is supported, as similar to G-RNTI. 
2.5. DRX for PTM transmissions 
RAN2 left “FFS whether For PTM transmission of NR MBS, DRX scheme is independent of DRX for unicast transmission, e.g. supported on a per G-RNTI basis” [2]. In LTE SC-PTM, the DRX for SC-MTCH was independent of one for unicast [3]. Needless to say, in LTE MBSFN, the DRX for MTCH (i.e., MBSFN subframe) was independent of one for unicast. 
For NR MBS, the same principle is applicable since DRX for MTCH is common for multiple UEs while DRX for unicast is UE-specific, so it’s difficult and inefficient to align these DRXs.  In addition, RAN2 already agreed “Multiplexing/de-multiplexing of different logical channels associated with the same G-RNTI is supported for NR MBS” [2], so it’s straight forward that DRXs for MTCHs are configured per G-RNTI, and the UE just wakes up in the PTM transmission opportunities (On Duration) to monitor the associated G-RNTI.  So, RAN2 should agree that the DRX configuration is provided per G-RNTI, which is independent of unicast DRX. 
Proposal 7 RAN2 should agree that the DRX for PTM is independent of one for unicast and configured per G-RNTI. 
2.5.1. DRX parameters for Delivery mode 1 

The MTCH reception over Delivery mode 1 is basically performed by the UE in RRC Connected [10], and its characteristics are similar with DTCH, i.e., unicast, since it would support dynamic scheduling and HARQ feedback/retransmission, etc. So, it makes sense to reuse the DRX parameters, i.e., DRX-Config [11], for unicast are taken as the baseline. 
Proposal 8 RAN2 should agree that DRX parameters for PTM transmission via Delivery mode 1 takes one for unicast, i.e., DRX-Config in TS38.331 [11], as the baseline. 
If Proposal 8 is agreeable, it should be discussed which parameter exactly needs to be introduced for PTM transmission via Delivery mode 1. As summarized in Table 1 below, it’s obvious the parameters related to UL retransmission would not be needed since UL retransmission is not applicable to NR MBS. In addition, the parameters related to short DRX are also not needed since short DRX may not be so efficient for MBS traffics, e.g., typical MBS traffics may be assumed to be kind of voice and video, whereby these transmission cycles may be stable, thus these fit to long DRX. Also, LTE SC-PTM didn’t have short DRX option as shown in Table 2.  In other words, the parameters related to long DRX and DL retransmission could be reused as it is. 
Proposal 9 On top of Proposal 8 (i.e., unicast DRX as baseline for PTM transmission via Delivery mode 1), RAN2 should agree that the parameters related to UL retransmission and short DRX are not needed. 
Table 1
DRX parameters for PTM transmission via Delivery mode 1 (based on DRX-Config [11])

	Parameters
	Descriptions [9]
	Need or not

	drx-onDurationTimer
	The duration at the beginning of a DRX cycle. 
	Needed

	drx-SlotOffset
	The delay before starting the drx-onDurationTimer
	Needed

	drx-InactivityTimer
	The duration after the PDCCH occasion in which a PDCCH indicates a new UL or DL transmission for the MAC entity. 
	Needed

	drx-RetransmissionTimerDL
	The maximum duration until a DL retransmission is received. 
	Needed

	drx-RetransmissionTimerUL
	The maximum duration until a grant for UL retransmission is received.
	Not needed

	drx-LongCycleStartOffset
	The Long DRX cycle and drx-StartOffset which defines the subframe where the Long and Short DRX cycle starts. 
	Needed

	drx-ShortCycle
	The Short DRX cycle. 
	Not needed

	drx-ShortCycleTimer
	The duration the UE shall follow the Short DRX cycle
	Not needed

	drx-HARQ-RTT-TimerDL
	The minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity. 
	Needed

	drx-HARQ-RTT-TimerUL
	The minimum duration before a UL HARQ retransmission grant is expected by the MAC entity. 
	Not needed


2.5.2. DRX parameters for Delivery mode 2 
RAN2 agreed that “For NR MBS delivery mode 2, LTE SC-PTM DRX scheme is used as baseline” [2]. DRX parameters for LTE SC-PTM [8]

 REF _Ref73373830 \w \h 
[12] are summarized in Table 2, that are basically the same with Table 1/Proposal 9 (i.e., for PTM transmission via Delivery mode 1), if the parameters related to DL retransmission, that are not needed for Delivery mode 2, are excluded. So, On-duration timer, Inactivity timer, Scheduling period and Start offset can be reusable without any big issue. 
Observation 13 The baseline on DRX parameters for PTM transmission via Delivery mode 2, i.e., based on SC-MTCH-SchedulingInfo in TS36.331 [12], may be confirmed. 
Table 2
DRX parameters for PTM transmission via Delivery mode 2 (based on SC-MTCH-SchedulingInfo [12])

	Parameters
	Descriptions [12]
	Need or not

	onDurationTimerSCPTM
	Indicates the duration in subframes during which SC-MCCH may be scheduled in MPDCCH sub-frames. 
	Needed

	drx-InactivityTimerSCPTM
	Timer for listening to SC-MCCH scheduling. 
	Needed

	schedulingPeriodStartOffsetSCPTM
	SCPTM-SchedulingCycle and 
SCPTM-SchedulingOffset in TS 36.321. 
	Needed


2.6. DRX for PTP transmission 
RAN2 left “FFS whether For PTP transmission, DRX operation for unicast transmission is reused” [2]. On the other hand, RAN2 already agreed “Multiplexing/de-multiplexing of different logical channels associated with the C-RNTI is supported for NR MBS” [2], which is not limited within different logical channels belonging to MBS services, i.e., it may be (de-)multiplexed with unicast services. In addition, RAN2 agreed “DTCH is reused for PTP transmission of NR MBS” [2], which implies MAC does not need to know whether each MAC SDU towards DTCHs is belonging to DRB or MRB. Also, it’s already obvious that PTP transmission is conveyed by using C-RNTI, which is the same with the existing unicast transmission. In this sense, PTP transmissions would be exactly same and aligned with unicast transmissions, at least from DRX operation point of view. 
Proposal 10 RAN2 should agree that for PTP reception, the UE only wakes up in the on-duration for unicast, i.e., no additional on-duration and no specific enhancement for PTP transmission at least from DRX point of view. 
3. Conclusion 
In this contribution, the open issues on group scheduling for NR MBS are discussed and the possible solutions are provided.  RAN2 is kindly asked to take into account the observations and proposals below: 
Observation 1
1:1 mapping of G-RNTI/G-CS-RNTI to MBS session is beneficial from UE power consumption and simplicity points of view.
Observation 2
1:N mapping of G-RNTI/G-CS-RNTI to MBS sessions may allow flexibility in a limited cases from NW point of view, while it’s sub-optimal from the UE power consumption point of view.
Observation 3
N:1 mapping of G-RNTIs/G-CS-RNTIs to MBS sessions could be efficient for different QoS flows with different QoS requirements, and less impact to the UE power consumption.
Proposal 1
RAN2 should discuss whether N:1 mapping of G-RNTIs/G-CS-RNTIs to MBS session is additionally supported.
Observation 4
UE Capability will be discussed after the functional freeze.
Observation 5
In LTE MBSFN, each MTCH has different LCIDs (up to 32, due to 1:N mapping), the LCID for MCCH may not be shared by MTCH unless there is no MCCH on MCH, and the LCID space for MCCH/MTCH is separated from one for DTCH.
Observation 6
In LTE SC-PTM, all MTCHs and MCCH share the same LCID (due to 1:1 mapping and logical channel specific RNTIs), and the LCID (space) is separated from the LCID space for DTCH.
Observation 7
For NR MBS, LCID for MCCH and MTCH may be shared by other logical channels, since the UE can distinguish these logical channels by either the agreed new RNTI for MCCH or G-RNTI for MTCH, regardless of their LCID.
Observation 8
For NR MBS, one LCID cannot be shared by multiple MTCHs, i.e., multiple LCIDs are needed, since there may be multiple MRBs/MTCHs belonging to the same MBS session, even if 1:1 mapping between G-RNTI/G-CS-RNTI and MBS session is assumed.
Observation 9
For NR MBS, number of LCIDs for MTCHs is related to the mapping rule of G-RNTI/G-CS-RNTI to MBS session, i.e., 1:1, N:1 or 1:N.
Observation 10
For NR MBS, the 1:1 and N:1 mapping rule may allow a smaller number of LCIDs for MTCH, compared to the 1:N mapping.
Proposal 2
RAN2 should discuss the maximum number of LCIDs for MTCHs, e.g., as a possible baseline, less than 32 LCIDs based on LTE MBSFN.
Proposal 3
RAN2 should agree that MCCH and MTCHs may share the same LCID, i.e., the UE distinguishes MCCH by the agreed new RNTI and MTCH by G-RNTI, while each MTCH is distinguished by corresponding LCIDs.
Observation 11
For NR MBS, the benefit of separate LCID space for MBS is unclear from the UE point of view.
Observation 12
For NR MBS, NW implementation can manage the LCIDs for MBS not to conflict with the LCIDs for unicast even without the separate LCID space, since the standard support is limited to single cell transmission in Rel-17.
Proposal 4
RAN2 should discuss whether or not the LCID space for MCCH and MTCH is sperate from one for DTCH, just for future proofing (e.g., support of single frequency network).
Proposal 5
RAN2 should confirm that DTCH for PTP transmission share the LCID space with DTCH for unicast, i.e., PTP transmission is the same with legacy unicast, at least from the MAC point of view.
Proposal 6
RAN2 should agree that (de-)multiplexing of different logical channels associated with the same G-CS-RNTI is supported, as similar to G-RNTI.
Proposal 7
RAN2 should agree that the DRX for PTM is independent of one for unicast and configured per G-RNTI.
Proposal 8
RAN2 should agree that DRX parameters for PTM transmission via Delivery mode 1 takes one for unicast, i.e., DRX-Config in TS38.331 [11], as the baseline.
Proposal 9
On top of Proposal 8 (i.e., unicast DRX as baseline for PTM transmission via Delivery mode 1), RAN2 should agree that the parameters related to UL retransmission and short DRX are not needed.
Observation 13
The baseline on DRX parameters for PTM transmission via Delivery mode 2, i.e., based on SC-MTCH-SchedulingInfo in TS36.331 [12], may be confirmed.
Proposal 10
RAN2 should agree that for PTP reception, the UE only wakes up in the on-duration for unicast, i.e., no additional on-duration and no specific enhancement for PTP transmission at least from DRX point of view.
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