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Introduction
In this paper, we discuss the following MBS issues and provide relevant TPs to MAC specification [TS 38.321 v17.0.0].
1) HARQ process handling for MCCH an MBS broadcast MTCH reception
2) Delivery of decoded MAC PDU for MCCH
3) Simplification for CSI-SRS-Tx-MulticastDRX-Active description
MAC issues
HARQ process handling for MCCH and MBS Broadcast MTCH reception
It is concluded in RAN1 that HARQ processes are shared among MCCH, MBS broadcast, MBS multicast and unicast. No additional hardware capability for HARQ processes is expected to support MBS with unicast. This certainly requires an increased need for coordination for the scheduling of MBS broadcast and MBS multicast along with unicast transmission for the UE to avoid any potential interruption or conflict for associated HARQ processes. 
Further, RAN1 has also specified the pdsch-AggregationFactor for MBS broadcast MTCH which allows for repetitions across pdsch-AggregationFactor consecutive slots [TS 38.214 v17.1.0]. Notably, there is no NDI in DCI format 4_0 that schedules PDSCH for MBS broadcast [TS 38.212 v17.1.0].
In accordance with RAN1 specifications, therefore, there is a need to specify clearly in the MAC specification for the handling of HARQ process when it is associated with different transmissions pertaining to MCCH, MBS broadcast, MBS multicast in addition to legacy unicast. More particularly, 
· If the HARQ process is associated with a transmission indicated with a MCCH-RNTI or a G-RNTI for MBS broadcast, and this is the first received transmission for the TB according to the scheduling indicated by DCI as specified in TS 38.214, HARQ process considers this transmission to be a new transmission, else, a retransmission (e.g. repetition).
Proposal 1: RAN2 to confirm the handling of HARQ process for MCCH and MBS broadcast MTCH as mentioned below and adopt TP.
· If the HARQ process is associated with a transmission indicated with a MCCH-RNTI or a G-RNTI for MBS broadcast, and this is the first received transmission for the TB according to the scheduling indicated by DCI as specified in TS 38.214, HARQ process considers this transmission to be a new transmission, else, a retransmission (e.g. repetition).

A relevant TP is provided as below:

	5.3.2.2	HARQ process
When a transmission takes place for the HARQ process, one or two (in case of downlink spatial multiplexing) TBs and the associated HARQ information are received from the HARQ entity.
For each received TB and associated HARQ information, the HARQ process shall:
1>	if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to this TB; or
1>	if the HARQ process is equal to the broadcast process, and this is the first received transmission for the TB according to the system information schedule indicated by RRC; or
1> if the HARQ process is associated with a transmission indicated with a MCCH-RNTI or a G-RNTI for MBS broadcast, and this is the first received transmission for the TB according to the scheduling indicated by DCI as specified in TS 38.214 [7]; or
1>	if this is the very first received transmission for this TB (i.e. there is no previous NDI for this TB):
2>	consider this transmission to be a new transmission.
1>	else:
2>	consider this transmission to be a retransmission.



Delivery of decoded MAC PDU for MCCH 
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Fig. 1: MAC structure overview [TS 38.321 v17.0.0]
It is to be noted that MAC architecture does not include multiplexing for MCCH (at gNB) and de-multiplexing for MCCH (at UE) as shown in Fig. 1. Present description in MAC spec is, therefore, misleading when it implies MAC PDU for MCCH is delivered to the disassembly and demultiplexing entity (refer to highlighted text in below table). Rather, MCCH should be readily identified with the MCCH-RNTI and be delivered to upper layers (i.e. UM RLC).
· If the HARQ process is associated with a transmission indicated with a MCCH-RNTI, MAC entity delivers the decoded MAC PDU to upper layers. 

A relevant TP is provided as below:
	5.3.2.2	HARQ process
……..
The MAC entity then shall:
1>	if this is a new transmission:
2>	attempt to decode the received data.
1>	else if this is a retransmission:
2>	if the data for this TB has not yet been successfully decoded:
3>	instruct the physical layer to combine the received data with the data currently in the soft buffer for this TB and attempt to decode the combined data.
1>	if the data which the MAC entity attempted to decode was successfully decoded for this TB; or
1>	if the data for this TB was successfully decoded before:
2>	if the HARQ process is equal to the broadcast process:; or
2> if the HARQ process is associated with a transmission indicated with a MCCH-RNTI:
3>	deliver the decoded MAC PDU to upper layers.
2>	else if this is the first successful decoding of the data for this TB:
3>	deliver the decoded MAC PDU to the disassembly and demultiplexing entity.
1>	else:
2>	instruct the physical layer to replace the data in the soft buffer for this TB with the data which the MAC entity attempted to decode.



Proposal 2: RAN2 to confirm the delivery of decoded MAC PDU for MCCH as mentioned below and adopt TP.
· If the HARQ process is associated with a transmission indicated with a MCCH-RNTI, MAC entity delivers the decoded MAC PDU to upper layers.
Simplification for CSI-SRS-Tx-MulticastDRX-Active 
Present MAC specification [TS 38.321 v17.0.0] has become complex with the introduction of CSI and SRS transmission during multicast Active Time. Below is proposed a simpler specification TP to add to the clarity.
	[bookmark: _Toc29239849][bookmark: _Toc37296208][bookmark: _Toc46490335][bookmark: _Toc52752030][bookmark: _Toc52796492][bookmark: _Toc90287203]5.7	Discontinuous Reception (DRX)
…..
1>	else:
2>	in current symbol n, if a DRX group would not be in Active Time considering grants/assignments scheduled on Serving Cell(s) in this DRX group and DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause; and
23>	if allowCSI-SRS-Tx-MulticastDRX-Active is not configured; or, 
3>in current symbol n, if all multicast DRX would not be in Active Time considering multicast assignments and DRX Command MAC CE for MBS multicast received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in Clause 5.7b:
34>	not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7] in this DRX group;
[bookmark: _GoBack]34>	not report CSI on PUCCH and semi-persistent CSI configured on PUSCH in this DRX group.



Proposal 3: RAN2 to agree to simplify CSI-SRS-Tx-MulticastDRX-Active description as specified in TP.
Conclusion
RAN2 is requested to discuss and agree to the following proposals:
Proposal 1: RAN2 to confirm the handling of HARQ process for MCCH and MBS broadcast MTCH as mentioned below and adopt TP.
· If the HARQ process is associated with a transmission indicated with a MCCH-RNTI or a G-RNTI for MBS broadcast, and this is the first received transmission for the TB according to the scheduling indicated by DCI as specified in TS 38.214, HARQ process considers this transmission to be a new transmission, else, a retransmission (e.g. repetition).
Proposal 2: RAN2 to confirm the delivery of decoded MAC PDU for MCCH as mentioned below and adopt TP.
· If the HARQ process is associated with a transmission indicated with a MCCH-RNTI, MAC entity delivers the decoded MAC PDU to upper layers.
Proposal 3: RAN2 to agree to simplify CSI-SRS-Tx-MulticastDRX-Active description as specified in TP.
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