
[bookmark: _Hlk48597134][bookmark: _Ref452454252]3GPP TSG-RAN WG2 Meeting #121	   R2-2300243
[bookmark: _Hlk68164115]Athens, Greece, Feburary 27th – March 3rd, 2023                                         
 
Agenda item:		8.11.2.1
Source:	vivo
Title:	Discussion on Mixed Approach from PHY Aspect
Document for:		Discussion and Decision
1 Introduction
In the previous RAN2 meeting, the agreement regarding multicast reception in the RRC_INACTIVE state had been achieved as follows, [1]
	We will have a mixed approach and we start with the following:
1. When NW configures UE to continue the multicast reception in INACTIVE state, NW provides the PTM configuration for the activated multicast session via the RRC dedicated signalling, at least for the serving cell (FFS other cases).
2. MCCH is used in case there is a need to indicate a PTM configuration in case there is a need for change in PTM config or during mobility beyond serving cell / gNB. FFS session status change and other indications. 
3. We assume that the UE can only receive multicast service after it joined the session.
4. FFS whether MCCH configuration is initially provided to the UE via dedicated signalling.


[bookmark: OLE_LINK70]Generally, to realize multicast reception in the RRC_INACTIVE state, we have to also put some attention to the PTM configuration regarding PHY Aspect (e.g. L1 parameters). Therefore, to facilitate the multicast reception in RRC INACTIVE, we would like to provide our initial understanding of multicast reception in the RRC_INACTIVE state from PHY aspects (including CFR, BWP, PDCCH/PDSCH configuration, PDCCH monitoring, and RRM), based on our modeling described in R2-2300242. 
[bookmark: _Toc497230266][bookmark: _Toc497230267]2 Discussion
2.1 CFR & BWP 
Regarding Rel-15/16/17 RRC_INACTIVE UEs, it always assumes the bandwidth and location of the initial DL BWP are the same as those of CORESET 0. If we reuse this legacy principle for multicast reception in Rel-18, without a doubt, the bandwidth might be not large enough to support some multicast services requiring high throughput. 
To as fully as possible fulfill the requirement of multicast reception, similarly to the Rel-17 NR MBS broadcast, we think the common frequency resource (CFR) for group-common PDCCH/PDSCH (including MCCH and MTCH) of multicast reception will cover the following cases: 
· [Case E] the case where a CFR is defined with the following properties:
· The CFR is different than the initial BWP, and is not larger than the carrier bandwidth.
· The CFR needs to fully contain the initial BWP in frequency domain and has the same SCS and CP as the initial BWP. 
· [Case A] A CFR with the same size as the initial BWP, where the initial BWP has the same frequency resources as CORESET0. In this case the CFR has the same frequency resources and same SCS and CP as the initial BWP.
· [Case C] A CFR with same size as the initial BWP, where the initial BWP has the frequency resources configured by SIB1. In this case the CFR has the same frequency resources and same SCS and CP as the initial BWP.
Some may argue that the UE should alternatively use the dedicated BWP configuration with multicast CFR that is used when the UE is in the CONNECTED state. From the feasibility point of view, it is practical. However, if so, BWP switching in RRC INACTIVE may be needed when the UEs need to monitor the paging message or trigger the RA procedure (which may require RAN4’s attention on the evaluation of requirements about BWP operation for RRC INACTIVE UE). What’s worse, more studies and discussions may be needed to figure out what kind of UE-specific or cell-specific parameters that configured via BWP configuration are applicable to the RRC INACTIVE state or should be limited (e.g. whether RLM or BFD is needed for multicast reception in the RRC INACTIVE state).
By comparing the pros and cons of initial BWP and dedicated BWP solution, we suggest that the CFR concept for broadcast and initial BWP (or Redcap-specific initial BWP) can be reused for the Rel-18 multicast reception in RRC_INACTIVE state. Note that, by proper network configuration, the CFR resource used for RRC_CONNECTED UEs can be the same as that for RRC_INACTIVE UEs, as shown in Figure 1. Therefore, we have the following proposals, 
Proposal 1: Only initial BWP is used for multicast reception in RRC_INACTIVE.
Proposal 2: Separate initial BWP in case of REDCAP is considered as the initial BWP for multicast reception in RRC_INACTIVE.
Proposal 3: A single CFR used for multicast reception in RRC_INACTIVE can be configured to support the following cases (Same as MBS broadcast for RRC_IDLE and RRC RRC_INACTIVE):
· [Case E] the case where a CFR is defined with the following properties:
· The CFR is different than the initial BWP, and is not larger than the carrier bandwidth.
· The CFR needs to fully contain the initial BWP in frequency domain and has the same SCS and CP as the initial BWP. 
· [Case A] A CFR with the same size as the initial BWP, where the initial BWP has the same frequency resources as CORESET0. In this case the CFR has the same frequency resources and same SCS and CP as the initial BWP.
· [Case C] A CFR with same size as the initial BWP, where the initial BWP has the frequency resources configured by SIB1. In this case the CFR has the same frequency resources and same SCS and CP as the initial BWP.


Figure 1: CFR configuration for multicast reception in RRC_INACTIVE
2.2 PDCCH & PDSCH 
To facilitate multicast reception in INACTIVE, necessary L1 configuration related to PDCCH/PDSCH, such as TCI state for QCL assumption, CORESET/CSS configuration, group common SPS. 
First, we would like to investigate the TCI state for QCL assumption. In our understanding, as RAN2 has agreed to reuse MCCH (where there is an MCCH window linked with multiple SSB) in Rel-18 and the UE may move randomly within the cell coverage, the simplest solution is to make UE assumes that GC- PDCCH/PDSCH (including both MCCH and MTCH) is QCL’d with SSB. Then, by UE implementation, the UE can monitor all or just a subset of all PDCCH occasions within the MCCH/MTCH window. Besides, to guarantee the multicast reception coverage within a serving cell, we assume all the SSB(s) indicated by SIB1 can be mapped to a PDCCH occasion within the MCCH/MTCH window. Then the UE could by implementation select an SSB for QCL assumption for both GC-PDCCH and GC-PDSCH. With this, multicast reception becomes feasible under the NR beam framework. 
Proposal 4: For multicast reception in RRC_INACTIVE, the UE may assume that group-common PDCCH/PDSCH is QCL’d with SSB(s) indicated by SIB1.
Proposal 5: It is up to UE implementation whether UE monitors monitoring PDCCH occasions corresponding to all or a subset of SSB indexes. 
Proposal 6: For multicast reception in RRC_INACTIVE, the same beam can be used for group-common PDCCH and the scheduled group-common PDSCH carrying MCCH or MTCH.
Next, we take a further look at the other parameters included in the PDCCH/PDSCH configuration. In Rel-17 MBS, DCI format 4_1/4_2 has been introduced for multicast group scheduling while DCI format 4_0 has been introduced for broadcast. Considering that MCCH is reused for Rel-18 MBS and HARQ feedback is disabled (as a result, parallel HARQ processes might be not needed for concurrent soft combining), thus we think DCI format 4_0 can be reused for multicast reception in RRC_INACTIVE.
Proposal 7: For multicast reception in RRC_INACTIVE,  DCI format 4_0 is reused for GC-PDCCH of MCCH and MTCH.
In addition to the DCI format, RNTI, search space, and CORESET should be also considered. In Rel-17 MBS broadcast, MCCH-RNTI is used and search space can be separately configured for PDCCH of MCCH and  PDCCH of MTCH respectively. Based on the fact that at most 4 search spaces (i.e. CSS) can be configured for the initial DL BWWP and a lot of features (e.g. SDT, FEI of PowSav) may need a separate search space, it is likely the NW may use one CSS for different features (e.g. Rel-17 MBS broadcast and Rel-18 MBS multicast). To guarantee the isolation and independence of two different features, we propose that a new Multicast MCCH RNTI should be introduced in Rel-18. Besides, the search space/CORESET configuration principle (e.g. do not exceed the minimum UE capability defined for Rel-15 NR) for Rel-17 MBS broadcast can be reused as well. Therefore, we have the following proposals, 
Proposal 8: For multicast reception in RRC_INACTIVE, a new RNTI value (different than MCCH-RTNI) is defined for the GC-PDCCH of MCCH.
Proposal 9: For multicast reception in RRC_INACTIVE, searchSpace#0, other existing CSS, or separate CSS (i.e. new CSS type) can be configured for the GC-PDCCH of MCCH or MTCH.
Proposal 10: For multicast reception in RRC_INACTIVE, CORESETT#0 and another CORESET can be configured for GC-PDCCH of MCCH or MTCH within CFR.
Regarding PDSCH configuration, the first two things that come to us are GC-SPS (for efficiency) and PDSCH aggregation (for reliability). From a technical point of view, we think it is no more than a configuration issue and assume they can be simply supported without much specification effort. 
Proposal 11: GC-SPS can be used for multicast reception RRC INACTIVE state.
Proposal 12: PDSCH aggregation can be configured for MCCH or MTCH for multicast reception RRC INACTIVE state.

2.3 RRM 
Further, in the WI, it also mentions that “In Rel-17, RAN only specifies multicast for UEs in RRC_CONNECTED state, which may not fully fulfill the requirements of, e.g., Mission Critical Services, especially for cells with a large number of UEs according to TR 23.774. Also, to always keep UEs in RRC_CONNECTED state is not power efficient. It is ‎therefore important to support multicast for UEs in RRC_INACTIVE”. In our understanding, on one hand, multicast reception in RRC_INACTIVE generally is intended to help to relieve the heavy load on the scarce PUCCH resources (i.e. the NW may release the UEs that are only interested in multicast service to RRC_INACTIVE and reserve the PUCCH resources for the other UEs with frequent unicast transmission, accommodating more UEs to communicate within the same serving cell). On the other hand, it further helps the UEs in the cell center edge with low mobility to keep multicast reception without performing RRM-related measurements (e.g. RLM, BFD) and SRS transmission. In this sense, to maximize the benefit brought by multicast reception in RRC_INACTIVE, we think PUCCH and SRS transmission are not required. Meanwhile, RLM, BFD, and BFR procedures are also not required.
Observation: Multicast reception in RRC_INACTIVE is intended for UL resources offload and UE power saving.
Proposal 13: RLM, BFD, and BFR configurations are not required for multicast reception in RRC_INACTIVE.
[bookmark: OLE_LINK16]Next, for Rel-15/16/17 RRC_INACTIVE UEs, configured measurement gap by the network is not supported for itner-frequency measurement. For Rel-18 multicast reception in RRC_INACTIVE, although data transmission misalignment between the gNB and UEs in the time domain can be avoided with an explicit measurement gap configuration, for simplicity, we prefer to not introduce optimization. If high QoS requirements are expected, the network anyway can use group paging to transit the UEs back to RRRC_CONNECTED. 
Proposal 14: Measurement gap configuration is not supported for multicast reception in RRC_INACTIVE.
[bookmark: _GoBack]Last but not least, all the above proposals are highly related to RAN1 normative work and potentially require capturing and clarification for RAN1 spec. Thus, we should send an LS to RAN1 to confirm the above RAN2 assumptions. 
Proposal 15: Send an LS to RAN1 to confirm the above RAN2 assumptions.
3 Conclusion
In this contribution, we have provided our initial understanding of PTM configuration regarding PHY Aspect (e.g. L1 parameters). All our observation and proposals are summarized as follows,

CFR&BWP:
Proposal 1: Only initial BWP is used for multicast reception in RRC_INACTIVE.
Proposal 2: Separate initial BWP in case of REDCAP is considered as the initial BWP for multicast reception in RRC_INACTIVE.
Proposal 3: A single CFR used for multicast reception in RRC_INACTIVE can be configured to support the following cases (Same as MBS broadcast for RRC_IDLE and RRC RRC_INACTIVE):
· [Case E] the case where a CFR is defined with the following properties:
· The CFR is different than the initial BWP, and is not larger than the carrier bandwidth.
· The CFR needs to fully contain the initial BWP in frequency domain and has the same SCS and CP as the initial BWP. 
· [Case A] A CFR with the same size as the initial BWP, where the initial BWP has the same frequency resources as CORESET0. In this case the CFR has the same frequency resources and same SCS and CP as the initial BWP.
· [Case C] A CFR with same size as the initial BWP, where the initial BWP has the frequency resources configured by SIB1. In this case the CFR has the same frequency resources and same SCS and CP as the initial BWP.

PDCCH&PDSCH:
Proposal 4: For multicast reception in RRC_INACTIVE, the UE may assume that group-common PDCCH/PDSCH is QCL’d with SSB(s) indicated by SIB1.
Proposal 5: It is up to UE implementation whether UE monitors monitoring PDCCH occasions corresponding to all or a subset of SSB indexes. 
Proposal 6: For multicast reception in RRC_INACTIVE, the same beam can be used for group-common PDCCH and the scheduled group-common PDSCH carrying MCCH or MTCH.
Proposal 7: For multicast reception in RRC_INACTIVE,  DCI format 4_0 is reused for GC-PDCCH of MCCH and MTCH.
Proposal 8: For multicast reception in RRC_INACTIVE, a new RNTI value (different than MCCH-RTNI) is defined for the GC-PDCCH of MCCH.
Proposal 9: For multicast reception in RRC_INACTIVE, searchSpace#0, other existing CSS, or separate CSS (i.e. new CSS type) can be configured for the GC-PDCCH of MCCH or MTCH.
Proposal 10: For multicast reception in RRC_INACTIVE, CORESETT#0 and another CORESET can be configured for GC-PDCCH of MCCH or MTCH within CFR.
Proposal 11: GC-SPS can be used for multicast reception RRC INACTIVE state
Proposal 12: PDSCH aggregation can be configured for MCCH or MTCH for multicast reception RRC INACTIVE state.

RRM:
Observation: Multicast reception in RRC_INACTIVE is intended for UL resources offload and UE power saving.
Proposal 13: RLM, BFD, and BFR configurations are not required for multicast reception in RRC_INACTIVE.
Proposal 14: Measurement gap configuration is not supported for multicast reception in RRC_INACTIVE.

Proposal 15: Send an LS to RAN1 to confirm the above RAN2 assumptions.
4 References
[1] R2-120 Meeting Report.
image1.emf
Initial BWP

Dedicated BWP with CFR

Cor

eSet 

0

INACTIVE UE

CFR

CONNECTED UE


Microsoft_Visio_Drawing.vsdx



Initial BWP
Dedicated BWP with CFR
CoreSet 0
INACTIVE UE
CFR
CONNECTED UE



