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1 Introduction
In RAN2-114e, the following agreements were captured by the RAN2 Chair [1]:
· One-to-one mapping between G-RNTI and MBS session is supported in NR MBS. Other mappings FFS 

· MBS specific SIB is defined to carry MCCH configuration.

· 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.
· Postpone the discussion on whether dedicated MCCH configuration is required until RAN1 makes progress on BWP/CFR for MCCH.
· Indication of an MCCH change due to modification of an ongoing session’s configuration (including session stop) is provided with an explicit notification from the network  (provided that RAN1 confirms a separate bit for this purpose can be accommodated in the MCCH change notification DCI, in addition to a bit for session start notification). FFS on whether this notification can be reused for modification of other information carried by MCCH, if any.
· FFS whether the possibility of UE missing an MCCH change notification needs to be addressed or can be left to UE implementation.
· At least in case RAN1 decides to utilize RNTI other than MCCH-RNTI for MCCH change notification, MCCH change notification is sent in the first MCCH monitoring occasion of each MCCH repetition period.
· We support single MCCH (in this release).

In the offline email discussion: [AT114-e][039][MBS] MCCH and MCCH change notification (Huawei) [2], it was more focused on configuration of MCCH and change notification. There are still several issues deserve more discussion.
In this Tdoc, we further discuss some of the details on configuration for MRB and scheduling of broadcast in delivery mode 2. 
2 Discussion
2.1 Configuration message carried by MCCH 

In RAN2-113e meeting, it is agreed to adopt LTE SC-PTM MCCH structure and major functions for NR RAN delivery mode 2. In LTE the control information provided by SC-MCCH is mainly in two parts: MBMS service related and scheduling related [3]. In NR, the information carried by MCCH can include information similar to LTE including the scheduling information to guide UE to decode the common PDCCH for the MBS service, the MBS service session information and neighbour cells supporting the service. In addition, there are NR specific information for MRB configuration since in NR the MBS SDAP and PDCP are configured in RAN.
Figure 1 demonstrates the structure of an LTE SCPTMConfiguration like message for MBS delivery mode 2. Here we reuse the same message name and IE name for NR. We are open to use different names later on per RAN2 agreement. The message carries configuration and control information. The network transmits it over the MCCH for all the UEs under the service.
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Figure 1: The structure of SCPTM Configuration message for delivery mode 2
An important IE carried by the SCPTMConfiguration message is the sc-mtch-InfoList IE. It contains some most important configuration and scheduling information:

1. G-RNTI: A new group RNTI with fixed value. In RAN2-114e meeting, G-RNTI and MBS session one to one mapping has been agreed. Since G-RNTI is limited resource and each one involves corresponding L2 operations, one session corresponding to multiple G_RNTIs mapping should be avoided. 
2. SC-MTCH-SchedulingInfo IE: it contains the scheduling information: 
OnDurationTimer-SCPTM: Timer for SC-MTCH reception. Value in number of PDCCH sub-frames/slots


SchedulingPeriodStartOffset-SCPTM (SCPTM-SchedulingCycle + SCPTM-SchedulingOffset): this field specifies the cycle and offset of the scheduling on-duration. In LTE their values are in sub-frames. In NR can be specified in slots. 
DRX-InactivityTimer-SCPTM: value in number of PDCCH slots. This timer is reset and restarted by a new scheduling activity. At the expiry of this timer, the UE is back to the DRX mode. By default, the UEs under delivery mode 2 are in DRX mode. They are out of the DRX mode triggered by a new scheduling activity.
Proposal 1: Reuse the LTE SC-PTM scheduling mechanism. Adopt the scheduling information/parameters contained in SC-MTCH-SchedulingInfo IE for LTE SC-PTM.

3. SessionInfo IE: the IE contains TMGI and corresponding Session ID. In NR MBS mode 2, more than one session should be allowed. Since in NR, SDAP is configured in RAN for MRB, and certain SDAP configuration could be changed over the time. The identified changeable SDAP information – Mapped QoS flow list should be configured under each Session ID.
Proposal 2: Adopt the LTE SessionInfo IE containing one or more than one G-RNTI/session (TMGI(s) and Session ID(s)). 
Proposal 3: Under each session ID includes the SDAP configuration of mapped QoS flow list for the MRB.
4. Propose to add PDCPInfo IE: PDCP is also configured in RAN for MRB. Some changeable PDCP configuration are identified: ROHC profile, drb-ContinueROHC and MAXCID. They should be included in the PDCPInfo IE under the sc-mtch-InfoList IE. Whenever an update is needed, they will be delivered over MCCH.
Proposal 4: Add a PDCPInfo IE containing ROHC profile, drb-ContinueROHC and MAXCID in the SCPTM configuration message.

5. Consider to add SPS configuration IE: For further reduction of the L1 signalling overhead and saving UE power, SPS configuration can be considered for certain MBS services in the delivery mode 2. If RAN1 and RAN2 agreed, a SPSConfig IE which is modified from the unicast SPS configuration can be included under the sc-mtch-InfoList IE.  

Proposal 5: Consider to support the SPS configuration for certain MBS services in delivery mode 2.
In LTE SCPTM Configuration message, there is a scptm-NeighbourCellList IE. It includes carrierFreq and PhysCellId. The carrierFreq indicates the frequency of the neighbour cell indicated by physCellId. Absence of the IE means that the neighbour cell is on the same frequency as the current cell. This information is used together with the bit map sc-mtch-neighbourCell in the sc-mtch-InfoList IE to help the UE quickly reselecting to a neighbour cell with the same MBS service.
Proposal 6: Consider to adopt LTE scptm-NeighbourCellList IE and the bit map sc-mtch-neighbourCell in the MCCH configuration message for NR.

In LTE SCPTM Configuration message, there are also some L1 parameters such as P-a, P-b for the MTCH, PDSCH. RAN2 should get input from RAN1 on L1 specific parameters to be carried by the mode 2 configuration message over MCCH.
2.2 Configurations for an MRB 

2.2.1 RLC configuration   

In LTE SCPTM, the RLC for MCCH/MTCH is the same for all different MBMS services and does not change over time. In order to serve idle UEs RLC operates in DL transmission only mode without any feedback from the UL. Therefore, the RLC configuration for MCCH/MTCH is standard specified. For SCPTM the mode of RLC is set to UM, sn-FieldLength is set to 5.
The delivery mode 2 of NR also support the idle and inactive UEs. The requirement on RLC is the same as LTE SCPTM. Therefore, the operation mode of RLC in mode 2 should also be set to UM. 
As for the number of bits of the RLC sequence number, the known related examples are: 

1. The NR RLC UM for unicast with sn-FieldLength set to 6 or 12.
2. For NR SL broadcast/multicast, 6 is used.

It is better that sn-FieldLength configuration value for broadcast is consistent with unicast UM setting. For broadcast, it is desirable using only one fixed value for MRB. This will avoid the need of using MCCH to deliver the parameter.
For MBS delivery mode 2, there will be large range of transmission rate, cell size, different QoS requirements. Use 12-bit is safe at the expense of additional overhead, but it is more tolerable for MBS.

Since in delivery mode 2, there is no ARQ supported at any layer. Other than propagation and processing delay, waiting more time does not change the decoding result. There is no scenario that any segment can jump the order of the queue. The parameter T-Reassembly is not need to be configured for RLC in delivery mode 2. It can be left to UE implementation.
RLC configuration is generic for any MBS services with delivery mode 2. It can be simply specified in standards.
In summary, the standard specified RLC configuration for MCCH/MTCH in MBS delivery mode 2 is:
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Proposal 7: The RLC configuration for MRB in delivery mode 2 can be simply standard specified with RLC mode set to UM and sn-FieldLength set to 12. 
Proposal 8: The parameter T-Reassembly setting for MBS delivery mode 2 is left to UE implementation.
2.2.2 PDCP configuration  

Since PDCP for MBS MRB is configured and conducted in RAN, it should be configured also for delivery mode 2. Some of the PDCP configuration parameters are not service dependent and does not change over time. They can be simply specified in standards. 
In unicast PDCP configuration the PDCP Sequence Number size, pdcp-SN-SizeDL can be configured to one of the two values (12 or 18). It is preferable to have one fixed value for broadcast. Taking a conservative approach to select 18. Following are some of the PDCP parameters can be simply specified in standards: 

	pdcp-SN-SizeDL
	18

	ROHC mode
	U-mode

	Status report
	No

	Out of order delivery
	No

	t-Reordering
	0


There are also some configurable PDCP parameters for broadcast MRB. They are carried by mode 2 configuration message over the MCCH as discussed in section 2.3 

Configurable ROHC information includes:
MAXCID with default value of 15. 
Drb-ContinueROHC
ROHC Profile0xnnnn 

Security functions in PDCP is still TBD, pending for SA3 decision.
Proposal 9: Some of the fixed PDCP configuration parameters for MRB in delivery mode 2 can be standard specified. But other parameters for ROHC configuration are delivered by the configuration message via MCCH.
Proposal 10: For PDCP the specified parameters pdcp-SN-SizeDL is set to 18, ROHC mode is set to U-mode, Status report is set to ‘No’, Out-of-order-delivery is set to ‘No’ and t-Reordering is set to ‘0’.
2.2.3 SDAP configuration 

It has been agreed in RAN2 that for MBS MRB, SDAP is configured at RAN. The only function of SDAP for MBS is to perform the QoS flow mapping to the MRB. As discussed in section 2.3, the QoS flow mapping configuration can be changed over time for a MBS service, e.g. due to the mobility. The configuration is carried by the delivery mode 2 configuration message over MCCH. Different sessions can have different QoS flows. As is shown in section 2.3, the QoS flow mapping is configured for each session.
3 Conclusions
Based on the above discussion, we propose:
Proposal 1: Reuse the LTE SC-PTM scheduling mechanism. Adopt the scheduling information/parameters contained in SC-MTCH-SchedulingInfo IE for LTE SC-PTM.
Proposal 2: Adopt the LTE SessionInfo IE containing one or more than one G-RNTI/session (TMGI(s) and Session ID(s)). 

Proposal 3: Under each session ID includes the SDAP configuration of mapped QoS flow list for the MRB.
Proposal 4: Add a PDCPInfo IE containing ROHC profile, drb-ContinueROHC and MAXCID in the SCPTM configuration message.
Proposal 5: Consider to support the SPS configuration for certain MBS services in delivery mode 2.
Proposal 6: Consider to adopt LTE scptm-NeighbourCellList IE and the bit map sc-mtch-neighbourCell in the MCCH configuration message for NR.
Proposal 7: The RLC configuration for MRB in delivery mode 2 can be simply standard specified with RLC mode set to UM and sn-FieldLength set to 12. 

Proposal 8: The parameter T-Reassembly setting for MBS delivery mode 2 is left to UE implementation.
Proposal 9: Some of the fixed PDCP configuration parameters for MRB in delivery mode 2 can be standard specified. But other parameters for ROHC configuration are delivered by the configuration message via MCCH.

Proposal 10: For PDCP the specified parameters pdcp-SN-SizeDL is set to 18, ROHC mode is set to U-mode, Status report is set to ‘No’, Out-of-order-delivery is set to ‘No’ and t-Reordering is set to ‘0’.
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