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Introduction
In this contribution, we discuss MCCH remaining issues (e.g. MCCH contents and details) and general RRC aspects which are not covered by other agenda items under NR MBS. More specifically, the following aspects are covered,
· MCCH
· MCCH-RNTI Value
· MCCH contents
· Whether to support on-demand MCCH
· Whether to support area specific PTM configuration
· General RRC aspects
· MBS radio bearer modelling
· UE Access control for Multicast
· Carrier aggregation for MBS
· BWP/CFR for delivery mode 2
Discussion
MCCH contents and details
MCCH-RNTI Value
In RAN2#113bis, it is agreed to use a new RNTI for scheduling MCCH.
	New RNTI is defined for scheduling MCCH.


Based on the above agreement, how the MCCH-RNTI value is defined should be decided in RAN2. 
In LTE SC-PTM, the RNTI (i.e. SC-RNTI) for SC-MCCH is predefined with a fixed value in the specification.
Since we have agreed to have only one MCCH in a cell in this release, a fixed value used for MCCH-RNTI should be enough. So it is straightforward to specify it in a predefined manner as that in SC-PTM.  
Proposal 1: The MCCH-RNTI value is predefined in specification.
MCCH contents
According to RAN2#114e agreement [1], MCCH contents is supposed to include information about broadcast session and scheduling information for MTCH, 
	MCCH contents should include information about broadcast sessions such as G-RNTI, MBS session ID as well as scheduling information for MTCH (e.g. search space, DRX). L1 parameters that need to be included in MCCH are pending further RAN1 progress and input.


Regarding how to identify a broadcast session in MCCH contents, it is discussed in the email discussion [6], an issue is raised on whether to identify a broadcast session in SC-PTM manner,
	1>	inform upper layers about the establishment of the BRB by indicating the corresponding tmgi and sessionId.
Editor’s note: FFS whether sessionId is used in NR MBS.


In LTE SC-PTM, TMGI together with session id identifies a MBMS session, according to [5],
	MBMSSessionInfo-r13 ::=				SEQUENCE	{
	tmgi-r13								TMGI-r9,
	sessionId-r13							OCTET STRING (SIZE (1))		OPTIONAL	-- Need OR
}


When it comes to NR MBS, how TMGI is used to identify a MBS session is different from that in LTE SC-PTM, even though TMGI is used both in LTE SC-PTM and NR MBS. 
In NR MBS, the TMGI is used independently to identify a MBS session, according to SA2 spec [3],
	TMGI (Temporary Mobile Group Identity) is defined in TS 23.003 [12] and is used to be able to identify a broadcast MBS Session or a multicast MBS Session.


Hence, we only need to use TMGI to identify a broadcast session.
Proposal 2: In MCCH contents, TMGI is used independently to identify a broadcast session.
For the scheduling information for MTCH, L2 parameters and L1 parameters is supposed to be included in it. 
In previous meeting, L2 functions supported for MBS were agreed, which are mostly discussed and agreed from the delivery mode 1 point of view. Since there are some differences between delivery mode 1 and delivery mode 2, maybe some of the L2 functions are not applicable to delivery mode 2.
So before go to the signaling details of the L2 configuration, it is worth to have a closer look on whether all the agreed L2 functions for MBS are applicable for delivery mode 2 as well.
[bookmark: OLE_LINK26]Regarding SDAP functions to be supported for MBS, it has been agreed as following, according to [2],
	[bookmark: OLE_LINK9]The function of mapping from QoS flows to MBS RBs in SDAP is needed for NR MBS. TBD whether any SDAP header is needed.
[bookmark: OLE_LINK24][bookmark: OLE_LINK25] (Working assumption) no SDAP functions other than “mapping from QoS flows to radio bearers” and “transfer of user plane data” are supported for MBS. FFS whether to support QoS flows to radio bearers remapping.


Since SDAP is only used in user plane and MBS user plane data is DL only, the mapping from QoS flows to radio bearers only needs to be supported at gNB side. No SDAP function is involved at UE side for MBS reception, so there should be no SDAP layer for MBS at UE side. 
Observation 1: For MBS (including broadcast session), SDAP layer is not needed at UE side.
Consequently there is no need to include any SDAP configuration in MCCH contents. 
Proposal 3: In MCCH contents, SDAP configuration is not needed.
Regarding PDCP functions supported for MBS, it has been agreed as following, according to [2],
	In general: RAN2 wait for SA3’s progress for discussing security issues. TBD whether we need to send LS to SA3. 
RoHC (at least U-mode) can be configured for NR MBS bearers. This is applicable for Mcast, assume this is applicable also to broadcast. 
RoHC is located at PDCP. 
The reordering and in-order delivery function in PDCP is supported for NR MBS.
The following PDCP functions are also supported for NR MBS: transfer of data; maintenance of PDCP SNs; duplicate discarding. Other PDCP functions are FFS.


For security function pending on SA3, it should be not applicable for delivery mode 2 regardless of SA3 conclusion. The security function in PDCP depends on RRC connection between gNB and UE and it is not workable in idle/inactive mode. Delivery mode 2 is typically designed for UE in idle/inactive mode.
Observation 2: Security in PDCP is not applicable for delivery mode 2.
For ROHC in PDCP, it seems there are no clear cases to use it for broadcast services. Typically ROHC is beneficial for small IP packets like voice data which is typically delivered via multicast session in connected, 
Observation 3: There are no clear cases to use ROHC in PDCP for delivery mode 2.
For reordering in PDCP, it seems also not applicable for delivery mode 2.For MBS session (e.g. broadcast session) transferred via delivery mode 2, there is no HARQ retransmission and L2 retransmission. 
Observation 4: Reordering in PDCP is not applicable for delivery mode 2.
Base on above observation, It is unclear which function in PDCP is applicable for delivery mode 2, so before go the details of PDCP configuration, firstly we may need to discuss whether PDCP layer at UE side is needed for delivery mode 2. 
Proposal 4: Discuss whether PDCP layer at UE side is needed for delivery mode 2.
Another general issue on MCCH contents is the way in which to specify the L2 configurations (i.e. predefined vs. network-configured).
In LTE SC-PTM, all the L2 configurations are predefined in RRC spec [5]. The main reason is because there is few L2 functions supported for LTE SC-PTM.
	Name
	Value
	Semantics description
	Ver

	PDCP configuration
	N/A
	
	

	RLC configuration
	UM
	
	

	sn-FieldLength
	size5
	
	

	t-Reordering
	0
	
	


When it comes to NR MBS, we may needs to be reconsidered as there are different L2 functions supported. In the email discussion [6], it specifies that PDCP and RLC entity is established according to the configuration in MCCH and predefined configuration. However, there is no discussion and conclusion on the way in which to define the L2 configurations. So we should discuss and decide on this point.
Proposal 5: Discuss how to specify the L2 configuration for delivery mode 2
· Option 1:Predefined manner only
· Option 2:Network-configured manner only
· Option 3:Combination of predefined manner and network-configured manner
Whether to support on-demand MCCH
The on-demand mechanism may be beneficial on reducing RAN resource consumption when no UE is in the broadcast service area. However, service area of broadcast session is assumed to be controlled in a static manner. The broadcast service will be transmitted in a cell regardless of whether there is UE interested in the corresponding service. Since the occupation of UP resource is ongoing. Hence it does not make much sense to only reduce the resource consumption on CP.
On the other hand, the disadvantages by using on-demand MBS configuration are obvious, which can be summarized as following,
· Extra latency for service setup time.
· Extra interruption during cell reselection
· Extra interaction with network for broadcast session.
Hence, on-demand mechanism should not be used for MBS configuration.
Proposal 6: On-demand MCCH is not supported.
Whether to support Area specific PTM configuration
In practice broadcast services span across an area including multiple cells belonging to the same NG-RAN node or different NG-RAN nodes. If common PTM configuration is used across cells, the use of area specific PTM configuration can help to ensure better service continuity during mobility.
For cells within a DU or within a NG-RAN node, it seems not very complicated to use common PTM configuration of a specific service as resources of the cells are under the same NG-RAN node’s control. 
For inter NG-RAN nodes case, more aspects need to be considered. One aspect is how to exchange and align the PTM configuration among the NG-RAN nodes, which may be difficult but is still feasible. Moreover, this may be more up to network implementation and deployment policy. So for scalability and flexibility of deployment, area specific PTM configuration for inter NG-RAN node case can also be supported.
Proposal 7: Area specific PTM configuration (e.g. in MCCH) is supported.
General RRC aspects
MBS radio bearer modeling
In [6], BRB is defined for broadcast and MRB is defined for multicast respectively. We think a generic term (i.e. MBS radio bearer (MRB)) can be used commonly for both multicast and broadcast.
The key characteristic of MRB is that it is associated to MBS session and used for carrying MBS data.it is common for multicast and broadcast on this point.
The radio bearer for MBS does not necessarily need to be associated with any specific signaling/procedures. It can be configured with different signaling/procedures for delivery mode 1 and delivery mode 2 respectively.
Besides, for now it is still open in R17 on whether multicast reception is supported for UE in inactive and idle. And it is still possible to support it in R17 or later release. If multicast reception is supported in idle/inactive mode, which radio bearer configuration mechanism (i.e. mechanism for delivery 1 or mechanism for delivery 2) is reused for it is unclear. But the radio bearer structure for broadcast seems more suitable to it.
Therefore, MBS radio bearer (MRB) should be commonly defined for both multicast and broadcast.
Proposal 8: MBS radio bearer (i.e. MRB) is commonly defined for both multicast and broadcast.
For unicast, DRB is always associated with a PDU session, and it is dedicate to a UE. On the other hand, MRB is always associated to MBS session, and typically it is common for all the UEs. So MRB and DRB should be separate term and it is not suitable to create any connection between them.
Observation 5: MRB is always associated with MBS session and DRB are always associated PDU session. 
Due to the differentiation between MRB and DRB, some mandatory IEs in DRB configuration structure may be not applicable to MRB.e.g. IE sdap-Config.
According to [9], IE sdap-Config is mandatory for DRB if the CN is 5GC,
	DRB-ToAddMod ::=                        SEQUENCE {
    cnAssociation                           CHOICE {
        eps-BearerIdentity                      INTEGER (0..15),
[bookmark: OLE_LINK30]        sdap-Config                             SDAP-Config
    }                                                                                               OPTIONAL,   -- Cond DRBSetup
    drb-Identity                            DRB-Identity,
    reestablishPDCP                         ENUMERATED{true}                                        OPTIONAL,   -- Need N 


But as we discussed in Observation 1 of this paper, SDAP layer at UE side is not needed. So DRB configuration structure is not applicable for MRB. 
Observation 6: DRB configuration structure is not applicable for MRB configuration.
Proposal 9: MRB configuration is separated from DRB configuration in RRC message. 
UE Access control for Multicast
To receive multicast session data via delivery mode 1, UE in idle/inactive mode needs to establish RRC connection to gNB. 
To enable gNB to control the access attempt for the multicast reception purpose, it is necessary to define new access category specific for the multicast. Since it is the scope of CAT/SA2, we need to request them to discuss it.
Proposal 10: For multicast reception in connected, request CT1/SA2 to specify new access category.
For load balance, gNB may accept or reject RRC connection request based on the establishment cause in MSG3 from UE. Since multicast services could have different priorities compared to unicast services, it is beneficial to specify a new establishment cause for the purpose of multicast reception.  
Proposal 11: For multicast reception in connected, Define a new establishment cause in MSG3.
Carrier aggregation for MBS
[bookmark: OLE_LINK46]In LTE SC-PTM, MBMS reception can be supported on a frequency of which a scell is configured to UE, according to [8],
	[bookmark: _Toc525990467]4.3.22.3	scptm-SCell-r13
This parameter defines whether UEs supporting SC-PTM support in RRC_CONNECTED, MBMS reception via SC-PTM on a frequency indicated in an MBMSInterestIndication message, when an SCell is configured on that frequency (regardless of whether the SCell is activated or deactivated), as specified in TS 36.331 [5].



Observation 7: In LTE SC-PTM, MBMS can be supported on scell in the case of CA.
In LTE SC-PTM, UE capability on carrier aggregation is also considered when determining whether a frequency is included in MBMS interest indication, according to [5],
	[bookmark: OLE_LINK7][bookmark: _Toc535571452]5.8.5.3	Determine MBMS frequencies of interest
The UE shall:
1>	consider a frequency to be part of the MBMS frequencies of interest if the following conditions are met:
……
2>	the UE is capable of simultaneously receiving MRBs and/or is capable of simultaneously receiving SC-MRBs on the set of MBMS frequencies of interest, regardless of whether a serving cell is configured on each of these frequencies or not; and
2>	the supportedBandCombination the UE included in UE-EUTRA-Capability contains at least one band combination including the set of MBMS frequencies of interest;


Observation 8: In LTE SC-PTM, MBMS frequencies reported by UE depend on the UE capability on carrier aggregation.
When it comes to NR MBS, whether MBS is supported on scell has not been discussed yet. It is necessary to discuss it considering the possible impacts on UE capability and MBS interest indication, similar as that in SC-PTM.
It seems that there are no reasons to not support MBS on scell in the case of carrier aggregation. However, it should be confirmed with RAN1.
Proposal 12: MBS can be supported on scell in the case of carrier aggregation, to be confirmed by RAN1.
BWP/CFR for delivery mode 2
For the frequency resource (i.e. CFR) used for GC-PDCCH/PDSCH carrying MCCH, it can be equal or smaller than the size of initial BWP, according to RAN1 agreement in RAN1#105-e meeting,
	RAN1#105-e agreements
Agreement:
For broadcast reception, RRC_IDLE/RRC_INACTIVE UEs can use a configured/defined CFR with the same size as the initial BWP, where the initial BWP has the same frequency resources as CORESET0 (i.e., Case A), to receive GC-PDCCH/PDSCH carrying MCCH.
· Note: GC-PDCCH/PDSCH transmission within a narrower portion of the Initial BWP (where the initial BWP has the same frequency resources as CORESET0) is possible by implementation via appropriate scheduling.


Observation 9: CFR carrying MCCH can be equal or smaller than the size of initial BWP/ CORESET0, which is agreed in RAN1.
The CFR for used for GC-PDCCH/PDSCH carrying MCCH should be configured to UE so that UE only need to monitor CFR when try to decode MCCH. It is beneficial for UE power consumption especially when CFR is smaller than initial BWP/ CORESET0. 
Since we have agreed to define a new SIBx containing MCCH scheduling information, it is reasonable to include the CFR configuration in the nee SIBx as well.
Proposal 13: CFR configuration for MCCH scheduling should be included in the new SIBx containing MCCH scheduling information.
For the frequency resource (i.e. CFR) used for GC-PDCCH/PDSCH carrying MTCH, it can be equal or smaller than the size of initial BWP, according to RAN1 agreement in RAN1#105-e meeting,
	RAN1#105-e agreements
Agreement:
For broadcast reception, RRC_IDLE/RRC_INACTIVE UEs can use a configured/defined CFR with the same size as the initial BWP, where the initial BWP has the same frequency resources as CORESET0 (i.e., Case A), to receive GC-PDCCH/PDSCH carrying MTCH.
· Note: GC-PDCCH/PDSCH transmission within a narrower portion of the Initial BWP (where the initial BWP has the same frequency resources as CORESET0) is possible by implementation via appropriate scheduling.


Observation 10: CFR carrying MTCH can be equal or smaller than the size of initial BWP/ CORESET0, which is agreed in RAN1.
However, for broadcast services supported in RRC_IDLE/RRC_INACTIVE state, it needs further discussion on whether CFR equal or smaller than initial BWP to carry MTCH is sufficient.
There may be many broadcast services supported by the cell and some (e.g. video services) of them may require wide frequency resource. So it may be also necessary to consider delivering the MBS services on a frequency space larger than initial BWP. Since RAN1 may not be aware how critical on the need of a wider frequency space from the service level point of view, we may need to request RAN1 to consider it. Or it may impact the real deployment of broadcast services requiring wide frequency space.
Observation 11: For broadcast services requiring wide frequency resource, CFR larger than initial BWP/ CORESET0 may be necessary.
Proposal 14: For delivery mode 2, FFS on supporting CFR larger than initial BWP for MTCH, to be determined with RAN1.
Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]In the previous sections we made the following observations and proposals:
MCCH-RNTI Value
Proposal 1: The MCCH-RNTI value is predefined in specification.
MCCH contents
Proposal 2: In MCCH contents, TMGI is used independently to identify a broadcast session.
Observation 1: For MBS (including broadcast session), SDAP layer is not needed at UE side.
Proposal 3: In MCCH contents, SDAP configuration is not needed.
Observation 2: Security in PDCP is not applicable for delivery mode 2.
Observation 3: There are no clear cases to use ROHC in PDCP for delivery mode 2.
Observation 4: Reordering in PDCP is not applicable for delivery mode 2.
Proposal 4: Discuss whether PDCP layer at UE side is needed for delivery mode 2.
Proposal 5: Discuss how to specify the L2 configuration for delivery mode 2
· Option 1:Predefined manner only
· Option 2:Network-configured manner only
· Option 3:Combination of predefined manner and network-configured manner
Whether to support on-demand MCCH
Proposal 6: On-demand MCCH is not supported.
Whether to support Area specific PTM configuration
Proposal 7: Area specific PTM configuration (e.g. in MCCH) is supported.
MBS radio bearer modeling
Proposal 8: MBS radio bearer (i.e. MRB) is commonly defined for both multicast and broadcast.
Observation 5: MRB is always associated with MBS session and DRB are always associated PDU session. 
Observation 6: DRB configuration structure is not applicable for MRB configuration.
Proposal 9: MRB configuration is separated from DRB configuration in RRC message. 
UE Access control for Multicast
Proposal 10: For multicast reception in connected, request CT1/SA2 to specify new access category.
Proposal 11: For multicast reception in connected, Define a new establishment cause in MSG3.
Carrier aggregation for MBS
Observation 7: In LTE SC-PTM, MBMS can be supported on scell in the case of CA.
Observation 8: In LTE SC-PTM, MBMS frequencies reported by UE depend on the UE capability on carrier aggregation.
Proposal 12: MBS can be supported on scell in the case of carrier aggregation, to be confirmed by RAN1.
BWP/CFR for MBS
Observation 9: CFR carrying MCCH can be equal or smaller than the size of initial BWP/ CORESET0, which is agreed in RAN1.
Proposal 13: CFR configuration for MCCH scheduling should be included in the new SIBx containing MCCH scheduling information.
Observation 10: CFR carrying MTCH can be equal or smaller than the size of initial BWP/ CORESET0, which is agreed in RAN1.
Observation 11: For broadcast services requiring wide frequency resource, CFR larger than initial BWP/ CORESET0 may be necessary.
Proposal 14: For delivery mode 2, FFS on supporting CFR larger than initial BWP for MTCH, to be determined with RAN1.
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