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Introduction
This contribution focuses on the common open issues in RRC running CR[1] and some other issues listed in the [2] by the WI rapporteur and issues related to higher layers parameter list in RAN1 LS [3]. More specifically, the following are covered based on the previous progress on the topic. 
· Multicast activation notification
· MBS configuration
The remaining part of this contribution is organized such that the discussions are in section 2, while the summary is in section 3. 
Discussion
[bookmark: OLE_LINK1]2.1 Multicast activation notification
Avoiding unnecessary paging message decoding
In previous meeting, RAN2 agreed that the paging for multicast activation notification is used in the relevant legacy POs for the UEs with deactivated multicast session(s).But even paging is sent only in the relevant legacy POs for the UEs with deactivated multicast session(s), probably there are legacy UEs and UEs not interested in multicast on such POs. Therefore reusing P-RNTI may lead to a situation where legacy UEs or UE not interested in multicast also decode the paging message even if the paging message only includes multicast activation notification. More specifically, such UEs in this case would anyway need to monitor PRNTI scrambled PDCCH according to the PO and decode the PDSCH carrying paging message. The power consumption of such UEs is increased unnecessarily. It seems possible to save some PDSCH decoding effort, if legacy UE or UE not interested in multicast is made aware that whether the current paging message is relevant. 
This issue has been discussed previously but not concluded yet, so there is a FFS left as below,
	It is FFS that short message or WUS based indication for multicast activation notification in corresponding paging message can be used.


Per previous discussion, there are several potential solutions proposed by companies.
Since UE decodes PDSCH carrying paging message based on DCI format 1_0 with CRC scrambled by P-RNTI,
1. paging DCI based solution
One straightforward way is to add indication in the legacy DCI format 1_0 for P-RNTI to prevent UE decoding the following PDSCH.
The following 2 information is transmitted as part of the DCI format 1_0 with CRC scrambled by P-RNTI:
-	Short Messages Indicator – 2 bits according to Table 7.3.1.2.1-1. 
-	Short Messages – 8 bits, according to Clause 6.5 of TS 38.331. If only the scheduling information for Paging is carried, this bit field is reserved.
For paging DCI based solution, there are two sub solutions,
1a. Using the reserved value “00” of “Short Messages Indicator”.
This solution is to simply refine the existing “short message indicator” filed in the DCI format (see TS 38.212 Table 7.3.1.2.1-1‎), e.g., the previously reserved state ‘00’ can be redefined in R17 to indicate that the current paging message in the scheduled PDSCH only contains multicast activation notification. This is illustrated in the following,
Short Message indicator
	Bit field
	Short Message indicator

	00
	Reserved Only scheduling information for Paging is present in the DCI, and Paging only contains multicast activation notification 

	01
	Only scheduling information for Paging is present in the DCI

	10
	Only short message is present in the DCI

	11
	Both scheduling information for Paging and short message are present in the DCI



When legacy UE receive the value “00” of short message indicator, it will treated it as “reserved” and not continue to decode Paging message or short message, but the R17 MBS capable UE will know the paging message contains multicast activation notification and read it based on the new definition of value “00”. 
1b. Adding indication in “Short Messages” and redefining the value of “Short Messages Indicator”.
Someone suggests indicating 1 or 2 bits in the short message to prevent legacy UE decoding the paging message. But “Short Messages” is handled in RRC, RAN1 decide to decode PDSCH carrying paging message purely based on filed “Short message indicator”. 
Observation 1: Any enhancement to only modify the “Short Messages” cannot prevent legacy UE to decode paging message. 
Hence, any enhancement to the “Short Messages” only cannot stop legacy UE to decode paging message carried on PDSCH, so additional change to field “Short message indicator” is needed,
· In the Short message indicator, only the value “10” or “11” implies the short message will be present in the DCI. If the indicator for preventing normal UE is added in the short message, value “10” or “11” should be choose by the network;
· In the Short message indicator, only the value “01” or “11” implies the scheduling information for paging message will be present in the DCI. Since the Paging is a common message which carrying MBS specific information, value “01” or “11” should be choose by the network; 
· Therefore, only value “11” should be used by the network if adding the indicator for preventing normal UE in the short message. But the legacy UE will follow the legacy behavior and always to decode the paging message. Then adding the indicator in the short message seems useless.



Some companies suggest to refine the existing value (e.g. refine  “10” as “Only short message is present in the DCI or short message is present together with scheduling information for group-only Paging optionally present in the DCI”),but it will impact the legacy UEs as it will treat “10” as “Only short message is present in the DCI” but this is a false alarm to the legacy UEs.
2. WUS-based indication
It requires addition enhancement based on the R17 WUS solution, e.g. by allocating one bit for MBS group paging in PEI to prevent WUS enabled UEs not interested in MBS from reading MBS group paging.it can work only for R17 UEs
To sum up, solution 1a (change definition of value 00 of Short Messages Indicator) is most simple and applicable to legacy UEs and R17 MBS capable UEs.
Solution 1b is more complex and has impact to legacy UEs, solution 2(i.e. WUS-based solution) is not applicable to legacy UEs.
Proposal 1: To avoid unnecessary paging message decoding by the legacy UEs and UEs not interested in multicast, reserved state ‘00’ of short message indicator can be used. And send LS to RAN1 to check the feasibility.
How to handle the case that CN paging and group paging  are in the same Paging message
In last meeting, another issue is raised that if UE receives legacy CN unicast paging as well as group notification in the same paging message, how to set the cause value when initiate the RRC connection. A reasonable way is to set the cause value to the higher priority of either the unicast or the multicast. 
Proposal 2: If CN paging and group paging are in the same Paging message, the establishment/resume cause should be set to the one with higher priority between unicast and multicast. 
2.2 MBS configuration
Indication of RLC entity for PTM
Regarding the IE “RLC-BearerConfig” used for multicast, there is a FFS on how to indicate whether the RLC configuration is for PTM or not.
	RLC-BearerConfig ::=                        SEQUENCE {
    logicalChannelIdentity                      LogicalChannelIdentity,
    servedRadioBearer                           CHOICE {
        srb-Identity                                SRB-Identity,
        drb-Identity                                DRB-Identity
    }                                                                                               OPTIONAL,   -- Cond LCH-SetupOnly
    reestablishRLC                              ENUMERATED {true}                                   OPTIONAL,   -- Need N
    rlc-Config                                  RLC-Config                                          OPTIONAL,   -- Cond LCH-Setup
    mac-LogicalChannelConfig                    LogicalChannelConfig                                OPTIONAL,   -- Cond LCH-Setup
    ...,
    [[
    rlc-Config-v1610                            RLC-Config-v1610                                    OPTIONAL    -- Need R
]],
    [[
    servedMBS-RadioBearer-r17              MRB-Identity-r17                                        OPTIONAL   -- Cond LCH-SetupOnlyMRB
]] 
}

-- Editor’s note: FFS whether some explicit indication is needed for the UE to know that an RLC entity is configured for PTM transmission.




As been agreed previously, there are some specific initializations of the RLC state variables applied to the configured PTM RLC entity, so UE need to know whether an RLC configuration is for PTM.
The RLC entity is associated with a LCID in the signaling structure. So if reserved value is used for multicast MTCH, then it can be used to identify a RLC configuration for PTM implicitly. Otherwise, an explicit indication is needed.
In RAN2#116e meeting, we have agreed to use common LCID space for multicast as below,
	Common LCID space is used for Multicast MRB (in Connected mode). 


If common LCID space is used, in principle the LCID space can be dynamically shared between multicast MTCH and unicast/PTP DTCH, or reserved value space within the common LCID space is used for multicast LCID. Explicit indication of RLC entity for PTM is not needed if LCID space for multicast MTCH is reserved in common LCID space.
Proposal 3: Discuss whether RLC entity for PTM is indicated by reserved LCID space for multicast MTCH in common LCID space or by explicit indication.
Granularity of G-RNTI for multicast
In the current RRC running CR, the G-RNTI list for multicast is configured per cell group, according to RRC running CR [1],
	MAC-CellGroupConfig ::=             SEQUENCE {
    drx-Config                          SetupRelease { DRX-Config }                                     OPTIONAL,   -- Need M
    schedulingRequestConfig             SchedulingRequestConfig                                         OPTIONAL,   -- Need M
    bsr-Config                          BSR-Config                                                      OPTIONAL,   -- Need M
    tag-Config                          TAG-Config                                                      OPTIONAL,   -- Need M
    phr-Config                          SetupRelease { PHR-Config }                                     OPTIONAL,   -- Need M
    skipUplinkTxDynamic                 BOOLEAN,
    ...,
    [[
    csi-Mask                            BOOLEAN                                                         OPTIONAL,   -- Need M
    dataInactivityTimer                 SetupRelease { DataInactivityTimer }                            OPTIONAL    -- Cond MCG-Only
    ]],
    [[
    usePreBSR-r16                       ENUMERATED {true}                                               OPTIONAL,   -- Need R
    schedulingRequestID-LBT-SCell-r16   SchedulingRequestId                                             OPTIONAL,   -- Need R
    lch-BasedPrioritization-r16         ENUMERATED {enabled}                                            OPTIONAL,   -- Need R
    schedulingRequestID-BFR-SCell-r16   SchedulingRequestId                                             OPTIONAL,   -- Need R
    drx-ConfigSecondaryGroup-r16        SetupRelease { DRX-ConfigSecondaryGroup }                       OPTIONAL    -- Need M
    ]],
    [[
    enhancedSkipUplinkTxDynamic-r16     ENUMERATED {true}                                               OPTIONAL,   -- Need R
    enhancedSkipUplinkTxConfigured-r16  ENUMERATED {true}                                               OPTIONAL    -- Need R
    ]],
[[
    g-RNTI-ConfigToAddModList-r17        SEQUENCE (SIZE (1..maxG-RNTI-r17)) OF G-RNTI-Config-r17          OPTIONAL, -- Need N
    g-RNTI-ConfigToReleaseList-r17       SEQUENCE (SIZE (1..maxG-RNTI-r17)) OF G-RNTI-ConfigId-r17        OPTIONAL  -- Need N
]]
}


If multicast is only supported on PCell, then there is no ambiguity here. But if multicast can be supported on SCell as well, UE will not be aware of which G-RNTI should be monitored on which serving cell (PCell or SCell).
It has already been agreed in RAN2 that the UE may receive MBS broadcast service from SCell. Based on this, it seems natural to also support multicast on SCell, as discussed in our companion paper [4].
	From RAN2 point of view, the UE may receive MBS broadcast service from SCell in intra-PLMN case and if supported this may be a separate UE capability. Send an LS to RAN1 to ask to check the feasibility of MBS broadcast reception on SCell. 


With the assumption that multicast can be supported on SCell, the current asn.1 structure for G-RNTI may be not in consistent with the understanding in RAN1.The G-RNTI(s) is supposed to be configured per serving cell(i.e. PCell or SCell), according to RAN1#106b-e agreement,
	Agreement:
For multicast of RRC_CONNECTED UEs, the G-RNTI(s) is/are configured
· Opt.2: per serving cell.


The above agreement has also been reflected in RAN1 LS [3] on higher layers parameters.
If the service is only provided on one of the configured serving cells, in principle UE only need to monitor the corresponding G-RNTI on that serving cell. However, it is not possible with the current asn.1 structure for G-RNTI configuration. UE has to monitor all the G-RNTIs in the G-RNTI list on each serving cell as UE has no idea on which G-RNTI is used on which serving cell. This seems not a efficient way. Hence, we suggest RAN2 to discuss whether it is necessary to provide the mapping between the configured G-RNTI and the configured serving cell.
Proposal 4: Discuss whether to provide UE the mapping between G-RNTI and the serving cell on which the corresponding multicast service is provided.
Number of Broadcast CFR
According to RAN1 LS [3] on high layer parameters, The CFR frequency resources(i.e. cfr-Config-MCCH-MTCH) used for MCCH and MTCH are configured in SIBx, and it is cell specific. This can be understood as that a single CFR is used for MCCH and all MTCHs of all broadcast services in the cell. But on the other hand, the PDSCH carrying MTCH(i.e. pdsch-Config-MTCH) is described as per CFR and included in MCCH, which implies that there may be multiple CFR in a cell. So it seems necessary to confirm with RAN1 on this.
Proposal 5: Confirm with RAN1 that a single CFR is used for MCCH and all MTCHs of all broadcast services in the cell.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]This contribution focuses on the open issues on general RRC aspects. The proposals are summarized in the following. 
Multicast activation notification 
Observation 1: Any enhancement to only modify the “Short Messages” cannot prevent legacy UE to decode paging message. 
Proposal 1: To avoid unnecessary paging message decoding by the legacy UEs and UEs not interested in multicast, reserved state ‘00’ of short message indicator can be used. And send LS to RAN1 to check the feasibility.
Proposal 2: If CN paging and group paging are in the same Paging message, the establishment/resume cause should be set to the one with higher priority between unicast and multicast. 

MBS configuration 
Proposal 3: Discuss whether RLC entity for PTM is indicated by reserved LCID space for multicast MTCH in common LCID space or by explicit indication.
Proposal 4: Discuss whether to provide UE the mapping between G-RNTI and the serving cell on which the corresponding multicast service is provided.
Proposal 5: Confirm with RAN1 that a single CFR is used for MCCH and all MTCHs of all broadcast services in the cell.
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