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1	Introduction
In this paper we discuss various aspects of group scheduling. We address some FFSs from the e-mail discussion 904 about MBS L2 Architecture. We also summarize the assumptions made on PHY and propose to inform RAN1 about these assumptions.
[bookmark: _Ref178064866]2	Discussion
The current MAC specification is written implicitly assuming a one-to-one relation between the network MAC Entity and the UE MAC Entity. This one-to-one relation can be said to be part of the DRB. Analysing the MAC layer in the context of a group scheduled MRB with a one-to-many relation we try to see what parts can be reused and what parts must be updated to support the MRB.
High-level MAC functionalities like multiplexing, channel mapping, priority handling etc, are also to be applicable in the context of group scheduling with an MRB. For example, we think multiplexing of multiple RLC bearers in a single MAC PDU provides useful flexibility. Also, having the opportunity to include MAC-related signalling using MAC CEs can also be useful. The function of multiplexing is supported by the LCID field in the MAC subheader. We have not identified any additional functions necessary for the MRB which would impact the subheader or PDU format. Thus, the MRB can reuse the PDU format for DL-SCH, as described in clause 6.1.2 in TS 38.321.
[bookmark: _Toc54289171]The MAC PDU format and corresponding subheaders for the MRB are the same as for DL-SCH.
Support for the eLCID is optional for UEs. We think it is not necessary to mandate this functionality for all UEs supporting MBS. Should the network want to make use of this field, and its corresponding subheader format, the network has to ensure all intended UEs can support it. On the other hand, RAN2 could come back to this issue later in the work. It is important to think about how the UEs should handle MAC PDUs with unknown fields.
[bookmark: _Toc54289172]RAN2 to address the issue of conditional or mandatory support for eLCID for UEs supporting MBS.
2.1	Channel mapping
LTE MAC has a separate transport channel (MCH) for multicast traffic. The two logical channels MCCH and MTCH both map to this transport channel. In LTE, each transport channel has a separate LCID space. For NR MBS we think there is no need for a separate transport channel, and instead DL-SCH can be used also for multicast traffic. In fact, for soft combining across PTM and PTP leg to work, the LCID of the PDU must be the  same, and thus it is reasonable to also have the same LCID space for PTM and PTP and map all multicast traffic to DL-SCH.
[bookmark: _Toc54289173]Multicast traffic channel (tentative name "M-MTCH") is mapped to the transport channel DL-SCH.
We think it is not yet clear to introduce a multicast control channel (e.g. "M-MCCH"), but should one be introduced, we think it could also be mapped to DL-SCH. Although broadcast is out of scope for this paper, if there is a need for a separate traffic channel (e.g. "B-MTCH") it could also be mapped to DL-SCH. It should be noted that channel mapping is not impacted by RRC state.
[image: ]
Figure 2 – Proposed channel mapping for MBS.
2.2	FFS on multiplexing of logical channels
E-mail discussion 904 on MBS L2 architecture touched upon multiplexing of logical channels, but concluded with an FFS:
Proposal 15: FFS if multiplexing/de-multiplexing of different logical channels are to be supported in MAC for NR MBS.
We can split this FFS in two sub-problems:
1. Multiplexing of multiple MRBs in one MAC PDU using G-RNTI
2. Multiplexing of MRBs and DRBs in one MAC PDU using C-RNTI
The first problem was addressed above. We think multiplexing of multiple MRBs in one MAC PDU using G-RNTI can be useful. At least, we see no big gain in removing this feature from how MAC is defined today. If this feature is removed, there has to be a one-to-one mapping between G-RNTI and MRB for the demultiplexing to work. Thus, if a UE should receive multiple MRBs, it has to have multiple G-RNTIs. We think this is not a feasible design as it increases scheduling complexity. It is better to retain the multiplexing also for MAC PDUs using G-RNTI. 
Related to the second problem we explained above that both M-MTCH (the MRBs) and the DTCH (the DRBs) are mapped to DL-SCH. Correspondingly they share LCID space, implying they have unique LCIDs for the de-multiplexing to work in the UE. As all the components to support multiplexing of MRBs and DRBs on MAC PDUs using C-RNTI and since multiplexing of LCHs are freely supported in legacy unicast, we see no reason not to support it here. 
[bookmark: _Toc54289174]Multiplexing of multiple MRBs in one MAC PDU using G-RNTI is supported.
[bookmark: _Toc54289175]Multiplexing of MRBs and DRBs in one MAC PDU using C-RNTI is supported.
2.3	Assumptions
One assumption we make in this analysis is that the UE (once configured) monitors PDCCH and does so for both G-RNTI and C-RNTI. We understand RAN1 is working with "group-common PDCCH" for G-RNTI and "UE-specific PDCCH" for C-RNTI. Exactly how simultaneous and parallel (e.g. slot-level, symbol-level) this monitoring needs to be can be left for RAN1 to determine. We assume a HARQ transmission on UE-specific PDCCH uses the same HARQ processes as a HARQ transmission on group-common PDCCH (assuming both transmissions are on the same cell). Making this assumption allows for a retransmission of a MAC PDU on C-RNTI which was originally transmitted with G-RNTI. 
For MAC it is assumed that the UE can receive some transport blocks scrambled with C-RNTI followed by some transport blocks scrambled with G-RNTI and vice versa without any prior explicitly signalled "switch". We think such an assumption is reasonable to make given that a legacy UE could monitor for both C-RNTI and CS-RNTI for example. We also recognize that there might be some timing requirements and scheduling restrictions between transmissions of transport blocks with G-RNTI and C-RNTI, but also this topic is for RAN1 to study. 
We think it would be beneficial for the collaboration between RAN1 and RAN2 to spell out the assumptions MAC makes on PHY and then share these assumptions with RAN1.
[bookmark: _Toc54289176]Send an LS to RAN1 stating the assumptions RAN2 makes on the PHY.
3	Proposed LS to RAN1
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1. Overall Description:
RAN2 would like to keep RAN1 updated of the progress of the work in RAN2. Following discussions, RAN2 has concluded on the following assumptions on PHY made by higher layers:
The UE (once configured) monitors PDCCH and does so for both G-RNTI and C-RNTI. We understand RAN1 is working with "group-common PDCCH" for G-RNTI and "UE-specific PDCCH" for C-RNTI. Exactly how simultaneous and parallel (e.g. slot-level, symbol-level) this monitoring needs to be can be left for RAN1 to determine. RAN2 assume a HARQ transmission on UE-specific PDCCH uses the same HARQ processes as a HARQ transmission on group-common PDCCH (assuming both transmissions are on the same cell). Making this assumption allows for a retransmission of a MAC PDU on C-RNTI which was originally transmitted with G-RNTI. RAN2 sees this function as a way to improve reliability.
For MAC it is assumed that the UE can receive some transport blocks scrambled with C-RNTI followed by some transport blocks scrambled with G-RNTI and vice versa without any prior explicitly signalled "switch". We think such an assumption should not introduce too much added UE complexity given that a legacy UE could monitor for both C-RNTI and CS-RNTI for example. 
RAN2 also recognize that there might be some timing requirements and scheduling restrictions between transmissions of transport blocks with G-RNTI and C-RNTI, but also this topic is for RAN1 to study. 

2. Actions:
To RAN1 group.
ACTION: 	RAN2 ask RAN1 to take these assumptions into account when developing PHY. If any of these assumptions does not suit the current PHY design RAN2 would like to be informed.

3. Date of Next RAN2 Meetings:
RAN2#113-e 	25th January – 5th February 2021	Electronic meeting
RAN2#113-bis-e 	12th – 20th April 2021			Electronic meeting
4	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	The MAC PDU format and corresponding subheaders for the MRB are the same as for DL-SCH.
Proposal 2	RAN2 to address the issue of conditional or mandatory support for eLCID for UEs supporting MBS.
Proposal 3	Multicast traffic channel (tentative name "M-MTCH") is mapped to the transport channel DL-SCH.
Proposal 4	Multiplexing of multiple MRBs in one MAC PDU using G-RNTI is supported.
Proposal 5	Multiplexing of MRBs and DRBs in one MAC PDU using C-RNTI is supported.
Proposal 6	Send an LS to RAN1 stating the assumptions RAN2 makes on the PHY.
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