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1. Introduction
The work item “NR Multicast and Broadcast Services” [1] was agreed in RAN#88-e. During the past RAN2 meetings, the following agreements and work assumptions were made for the work item.
On L2 User Plane Requirements:
· [bookmark: OLE_LINK22][bookmark: OLE_LINK21]For Rel-17, R2 specifies two modes: 
	1: One delivery mode for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)
	2: One delivery mode for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).
	R2 assumes (for R17) that delivery mode 1 is used only for multicast sessions. 
	R2 assumes that delivery mode 2 is used for broadcast sessions. 
	The applicability of delivery mode 2 to multicast sessions is FFS.
· No data: When there is no data ongoing for the multicast session, the UE can stay in RRC_CONNECTED. Other cases FFS
· It is up to SA2 to decide whether the multicast session activation/deactivation mechanism is supported or not, and RAN2 will discuss if there is any RAN2 impacts based on SA2 inputs.
· It is up to SA2 to decide on the support of local MBS service, and RAN2 will discuss the RAN2 impacts based on SA2 inputs.
· In general, Information of MBS services/groups subscribed by the UE (e.g. TMGI) and QOS requirements of a MBS service should be provided to RAN. Detail information e.g. for PTM PTP switch if any is FFS.

On L2 User Plane Architecture:
· [bookmark: OLE_LINK10][bookmark: OLE_LINK9][bookmark: OLE_LINK12][bookmark: OLE_LINK11]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_LINK14][bookmark: OLE_LINK13](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.
· 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.
· RLC AM is supported for PTP transmission of NR MBS.
· RLC UM is supported for PTP transmission of NR MBS.
· RLC UM is supported for PTM transmission of NR MBS.
· RLC TM is not supported for PTP transmission of NR MBS.
· RLC TM is not supported for PTM transmission of NR MBS.
· [bookmark: OLE_LINK18][bookmark: OLE_LINK17]FFS for PTM if multiplexing/de-multiplexing of different logical channels are to be supported in MAC for NR MBS.

On delivery mode 2 for NR MBS:
UE receives the MBS configuration (for broadcast/delivery mode 2) by BCCH and/or MCCH (TBD), and this can be received in Idle / Inactive mode. Connected mode FFS (dep on UE cap and where service is provided etc). A notification mechanism is used to announce the change of MBS Control information.

After the RAN2#112-e meeting, the following email discussion is made for delivery mode 2.
[Post112-e][069][MBS] Delivery mode 2 (MediaTek) 
      Scope: Progress on solutions CP focus: MCCH or not for PTM configuration. PTM configuration change notification.
      Intended outcome: Report with agreeable proposals / identified open issues
      Deadline: Jan 12 2021 (7:00 UTC)

Based on the above agreements and work assumptions as well as the discussion on delivery mode 2, the control plane for delivery mode 2 is discussed and the related proposals are made in the contribution.

2. Control plane for delivery mode 2
For the MBS session with delivery mode 2, the PTM bearer can be used to transmit the MBS session to all RRC_CONNECTED/RRC_IDLE/RRC_INACTIVE UEs in the cell. An MBS specific control channel SC-MCCH is used to carry the SC-PTM configuration information which consists of the configuration information of the PTM bearer for each MBS sessions with delivery mode 2. The configuration information of SC-MCCH is sent with an SC-MCCH specific SIB. The SC-MCCH specific SIB can be area specific to make the service continuity during the UE mobility much easier. 
Based on the above discussion, the following proposal is suggested.
[bookmark: OLE_LINK23]Proposal 1: The SC-MCCH specific SIB is used to carry the configuration information of SC-MCCH. The SC-MCCH specific SIB can be area specific, which means the SC-MCCH specific SIB has the same content in each cell in the area or means the SC-MCCH specific SIB has the same content in each cell transmitting it in the area.
The control plane protocol stack as shown in Figure 1 can be used for SC-MCCH.
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Figure 1: Control plane stack for SC-MCCH
According to the above control plane stack for SC-MCCH, a PDCP entity and a UM RLC entity are configured for SC-MCCH. RRC generates the SC-PTM configuration information for SC-MCCH. The corresponding information is sent to the PDCP entity for SC-MCCH. In the physical layer, SC-MCCH is mapped onto an independent DL-SCH and the DL-SCH is mapped onto an independent PDSCH. 
Based on the above discussion, the following proposal is made.
Proposal 2: Configure a PDCP entity and a UM RLC entity for SC-MCCH. SC-MCCH is mapped onto an independent DL-SCH and the DL-SCH is mapped onto an independent PDSCH.
SC-MCCH is transmitted on one BWP. SC-RNTI is used to identify SC-MCCH in Uu. It’ better that SC-RNTI has a fixed value. In order not to affect a RRC_IDILE/RRC_INACTIVE UE to monitor the system information and the paging information, the default BWP used to transmit SC-MCCH is the initial DL BWP.
In order for a RRC_IDLE/RRC_INACITVE UE to receive the MBS session with delivery mode 2, the frequency range [F1, F2] with the initial DL BWP contained can be configured. The frequency range [F1, F2] can be divided into several MBS specific BWPs with each BWP denoted by DM2 BWP. Each DM2 BWP contains the initial DL BWP and used to transmit the MBS session with delivery mode 2. All DM2 BWPs share the same SC-MCCH in the initial DL BWP.
Due to the fact that the RF channel bandwidth of a UE is limited, the bandwidth of the frequency range [F1,F2] may not satisfy the bandwidth requirement for the MBS sessions with delivery mode 2. In order to satisfy the bandwidth requirement for the MBS sessions with delivery mode 2, one or several secondary DM2 BWPs can be configured. Each secondary DM2 BWP is configured outside the frequency range [F1, F2]. Each secondary DM2 BWP can provide the same information for a RRC_IDLE/RRC_INACTIVE UE as the initial DL BWP does. Therefore, a RRC_IDLE/RRC_INACTIVE UE can receive an MBS session with delivery mode 2 on a secondary DM2 BWP without affecting its camping on the cell. The information provided by a secondary DM2 BWP for a RRC_IDLE/RRC_INACTIVE UE includes: the system information and paging information. In order for UE to know a new MBS session with delivery mode 2 in time, it’s better to transmit SC-MCCH on each secondary DM2 BWP.
On each BWP with SC-MCCH, the CORESETs and common search spaces need to be configured for the PDCCH with CRC scrambled with SC-RNTI where PDCCH is used to send the dynamic scheduling information of the SC-MCCH specific PDSCH.
Based on the above discussion, the following proposals are suggested：
Proposal 3: SC-RNTI is used to identify SC-MCCH in Uu. SC-RNTI can have a fixed value.
Proposal 4: The frequency range [F1, F2] with the initial DL BWP contained can be divided into several MBS specific BWPs (DM2 BWP). Each DM2 BWP contains the initial DL BWP and used to transmit the MBS session with delivery mode 2.
Proposal 5: One or more secondary DM2 BWPs can be configured. Each secondary DM2 BWP can provide the same information for a RRC_IDLE/RRC_INACTIVE UE as the initial DL BWP does.
Proposal 6: SC-MCCH is transmitted on the initial DL BWP and each secondary DM2 BWP. 
Proposal 7: Configure the CORESETs and search spaces for the PDCCH with CRC scrambled with SC-RNTI on the initial DL BWP and each secondary II-UE BWP.
SC-MCCH transmits the configuration information of the PTM bearer for each MBS session with delivery mode 2 according to the configured modification period and the configured repetition period. The different MBS types have the different QOdS requirements. In order to satisfy the QOS requirement of the delay sensitive MBS session and the QOS requirement of the high-reliability MBS session, the modification/repetition period is generally configured with a smaller value, which leads to the higher radio resource consumption for SC-MCCH. 
In order to solve the above question, the enhancement to SC-MCCH is required. One possible enhancement to SC-MCCH can be made as below.
(1) For each MBS type, the modification period and the repetition period are configured according to the QOS requirement of the MBS type.
(2) With the minimum value among the repetition periods of all MBS types as the transmission period of SC-MCCH, SC-MCCH is transmitted in each transmission period. The starting point for transmitting SC-MCCH in each transmission period is same. SC-MCCH carries the configuration information of the different MBS types in the different transmission periods.
(3) For each MBS type and each MBS session belonging to the MBS type, SC-MCCH transmits the configuration information of the PTM bearer for the MBS session according to the modification/repetition period configured for the MBS type.
An example for the above enhancement to SC-MCCH is shown in Figure 2. There are two MBS types on SC-MCCH: MBS type 1 has the modification/repetition period of 40ms/20ms while MBS type 2 has the modification/repetition period of 80ms/40ms. SC-MCCH is transmitted in each transmission period of 20ms. In the two consecutive transmission periods, SC-MCCH transmits the configuration of MBS session 1 in each transmission period and only transmits the configuration of MBS session 2 in the first transmission period. In Fiugre 2, the configuration of MBS session 1 is updated from the forth modification period for MBS type 1 and the configuration of MBS session 2 is updated from the second modification period for MBS type 2.
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Figure 2: Different modification/repetition periods for different MBS types
Based on the above discussion, the following proposal is suggested.
Proposal 8: The different modification/repetition periods for the different MBS types are configured for SC-MCCH. The SC-MCCH specific SIB carries the modification/repetition period for each MBS type on SC-MCCH.

3. Conclusion
Based on the discussion in the above section, the following proposals for delivery mode 2 are suggested.
Proposal 1: The SC-MCCH specific SIB is used to carry the configuration information of SC-MCCH. The SC-MCCH specific SIB can be area specific, which means the SC-MCCH specific SIB has the same content in each cell in the area or means the SC-MCCH specific SIB has the same content in each cell transmitting it in the area.
Proposal 2: Configure a PDCP entity and a UM RLC entity for SC-MCCH. SC-MCCH is mapped onto an independent DL-SCH and the DL-SCH is mapped onto an independent PDSCH.
Proposal 3: SC-RNTI is used to identify SC-MCCH in Uu. SC-RNTI can have a fixed value.
Proposal 4: The frequency range [F1, F2] with the initial DL BWP contained can be divided into several MBS specific BWPs (DM2 BWP). Each DM2 BWP contains the initial DL BWP and used to transmit the MBS session with delivery mode 2.
Proposal 5: One or more secondary DM2 BWPs can be configured. Each secondary DM2 BWP can provide the same information for a RRC_IDLE/RRC_INACTIVE UE as the initial DL BWP does.
Proposal 6: SC-MCCH is transmitted on the initial DL BWP and each secondary DM2 BWP. 
Proposal 7: Configure the CORESETs and search spaces for the PDCCH with CRC scrambled with SC-RNTI on the initial DL BWP and each secondary II-UE BWP.
Proposal 8: The different modification/repetition periods for the different MBS types are configured for SC-MCCH. The SC-MCCH specific SIB carries the modification/repetition period for each MBS type on SC-MCCH.
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