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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#116bis-e meeting, various agreements on MBS UP were made [1].
In this document, we concentrate on the remaining open issues left in last meeting. And our proposals are summarized in section 3.
Discussion
2.1 CSI and SRS reporting due to MBS DRX
It is still FFS CSI and SRS reporting due to MBS DRX.
For unicast DRX, CSI/SRS reporting follows the principles below:
· if the UE is not in DRX Active Time, the UE is not required to transmit periodic SRS, semi-persistent SRS, CSI on PUCCH and semi-persistent CSI configured on PUSCH;
· when csi-Mask is setup, if drx-onDurationTimer is not running for current symbol n, the UE is not required to report CSI on PUCCH;
· when DCP is configured, if ps-TransmitPeriodicL1-RSRP is not configured with value true, the UE will not report periodic CSI that is L1-RSRP on PUCCH;
· when DCP is configured, if ps-TransmitOtherPeriodicCSI is not configured with value true, the UE will not report periodic CSI that is not L1-RSRP on PUCCH.
It is sufficient that CSI/SRS reporting are only considered in unicast DRX cycle as legacy way.
Furthermore,tor MBS, it was agreed that DRX pattern and G-RNTI is one-to-one mapping. Therefore, the UE will maintain multiple DRX patterns apart from unicast DRX. If CSI/SRS report is considered for MBS,It will complicate the UE behavior unnecessarily. Hence, it is proposed:
[bookmark: _Toc95306733]Proposal 1: SRS/CSI reporting is not considered in MBS DRX pattern.
2.2 NDI toggling
It has been agreed in RAN2#116bis meeting that:
	If the downlink assignment is for C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was eithe a downlink assignment received for the MAC entity's G-CS-RNTI or a configured downlink assignment for MBS, or 
if the downlink assignment is for G-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's G-CS-RNTI or other G-RNTI or C-RNTI or a configured downlink assignment for MBS or unicast, 
Consider the NDI to have been toggled regardless of the value of the NDI.


However, it is still unclear for the case, i.e. if the downlink assignment is for C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was a downlink assignment received for the MAC entity’s G-RNTI.
It has been agreed in previous meeting that C-RNTI can be used for PTP retransmission for multicast, i.e., the downlink assignment for C-RNTI is used to schedule retransmission for PTM. On the other hand, if the HARQ processes are shared between multicast and unicast, the same HARQ process scheduled by C-RNTI can also be interpreted as new transmission. When the UE receives one DCI scrambled by C-RNTI scheduling the same HARQ process for PTM, the UE should have no confusion on how to interpret the downlink assignment.
Regarding the issue, RAN1 has discussed without consensus [2]. From RAN2’s perspective, one simple solution is left to the network implementation to guarantee there is no misunderstanding on NDI. That is if the downlink assignment is for PTM retransmission, the NDI in the DCI should not be toggled, and if the downlink assignment if for unicast transmission, the NDI in the DCI should be toggled. The whole procedure is illustrated in the Figure 2.


Figure 2: NDI Interpretation in MBS
Based on the analysis above, we propose that:
[bookmark: _Toc95306734]Proposal 2: It is up to the network implementation to guarantee the UE to treat the downlink assignment for C-RNTI as PTP retransmission or as unicast new transmission correctly.
If Proposal 3 is agreed, we suggest some modifications to the MAC specification and the corresponding TP is provided in Annex A.
[bookmark: _Toc95306735]Proposal 3: Adopt the TP in Annex A.
3 Conclusion
In this document, we analyse remaining UP issues for MBS, we propose that:
Proposal 1: SRS/CSI reporting is not considered in MBS DRX pattern.
Proposal 2: It is up to the network implementation to guarantee the UE to treat the downlink assignment for C-RNTI as PTP retransmission or as unicast new transmission correctly.
Proposal 3: Adopt the TP in Annex A.
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Annex A
[bookmark: _Toc52796470][bookmark: _Toc46490313][bookmark: _Toc52752008][bookmark: _Toc29239828][bookmark: _Toc37296187][bookmark: _Toc76574153]5.3.1	DL Assignment reception
Downlink assignments received on the PDCCH both indicate that there is a transmission on a DL-SCH for a particular MAC entity and provide the relevant HARQ information.
When the MAC entity has a C-RNTI, Temporary C-RNTI, or CS-RNTI, the MAC entity shall for each PDCCH occasion during which it monitors PDCCH and for each Serving Cell:
1>	if a downlink assignment for this PDCCH occasion and this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI, or Temporary C‑RNTI:
2>	if this is the first downlink assignment for this Temporary C-RNTI:
3>	consider the NDI to have been toggled.
2>	if the downlink assignment is for the MAC entity's C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's CS-RNTI or G-CS-RNTI, or a configured downlink assignment for unicast or MBS multicast:
3>	consider the NDI to have been toggled regardless of the value of the NDI.
2>	indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity.
1>	if the downlink assignment is for the MAC entity's G-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity's CS-RNTI or G-CS-RNTI, or other G-RNTI, or C-RNTI, or a configured downlink assignment for unicast or multicast,:
2>	consider the NDI to have been toggled regardless of the value of the NDI.
2>	indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity.
1>	else if a downlink assignment for this PDCCH occasion has been received for this Serving Cell on the PDCCH for the MAC entity's CS-RNTI or G-CS-RNTI:
2>	if the NDI in the received HARQ information is 1:
3>	consider the NDI for the corresponding HARQ process not to have been toggled;
3>	indicate the presence of a downlink assignment for this Serving Cell and deliver the associated HARQ information to the HARQ entity.
2>	if the NDI in the received HARQ information is 0:
3>	if PDCCH contents indicate SPS deactivation:
4>	clear the configured downlink assignment for this Serving Cell (if any);
4>	if the timeAlignmentTimer, associated with the TAG containing the Serving Cell on which the HARQ feedback is to be transmitted, is running:
5>	indicate a positive acknowledgement for the SPS deactivation to the physical layer.
3>	else if PDCCH content indicates SPS activation:
4>	store the downlink assignment for this Serving Cell and the associated HARQ information as configured downlink assignment;
4>	initialise or re-initialise the configured downlink assignment for this Serving Cell to start in the associated PDSCH duration and to recur according to rules in clause 5.8.1;
NOTE 1:	It is up to the network implementation to guarantee that the NDI is toggled if the downlink assignment is for unicast and for the MAC entity’s C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was a downlink assignment received for the MAC entity’s G-RNTI or G-CS-RNTI or a configured downlink assignment for multicast.
NOTE 2:	It is up to the network implementation to guarantee that the NDI is not toggled if the downlink assignment is for retransmission of MBS multicast and for the MAC entity’s C-RNTI, and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was a downlink assignment received for the MAC entity’s G-RNTI or G-CS-RNTI or a configured downlink assignment for multicast.
For each Serving Cell and each configured downlink assignment, if configured and activated, the MAC entity shall:
1>	if the PDSCH duration of the configured downlink assignment does not overlap with the PDSCH duration of a downlink assignment received on the PDCCH for this Serving Cell:
2>	instruct the physical layer to receive, in this PDSCH duration, transport block on the DL-SCH according to the configured downlink assignment and to deliver it to the HARQ entity;
2>	set the HARQ Process ID to the HARQ Process ID associated with this PDSCH duration;
2>	consider the NDI bit for the corresponding HARQ process to have been toggled;
2>	indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity.
For configured downlink assignments without harq-ProcID-Offset, the HARQ Process ID associated with the slot where the DL transmission starts is derived from the following equation:
HARQ Process ID = [floor (CURRENT_slot × 10 / (numberOfSlotsPerFrame × periodicity))] modulo nrofHARQ-Processes
where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame] and numberOfSlotsPerFrame refers to the number of consecutive slots per frame as specified in TS 38.211 [8].
For configured downlink assignments with harq-ProcID-Offset, the HARQ Process ID associated with the slot where the DL transmission starts is derived from the following equation:
HARQ Process ID = [floor (CURRENT_slot × 10 / (numberOfSlotsPerFrame × periodicity))] modulo nrofHARQ-Processes + harq-ProcID-Offset
where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame] and numberOfSlotsPerFrame refers to the number of consecutive slots per frame as specified in TS 38.211 [8].
NOTE 13:	In case of unaligned SFN across carriers in a cell group, the SFN of the concerned Serving Cell is used to calculate the HARQ Process ID used for configured downlink assignments.
NOTE 24:	CURRENT_slot refers to the slot index of the first transmission occasion of a bundle of configured downlink assignment.
When the MAC entity needs to read BCCH, the MAC entity may, based on the scheduling information from RRC:
1>	if a downlink assignment for this PDCCH occasion has been received on the PDCCH for the SI-RNTI;
2>	indicate a downlink assignment and redundancy version for the dedicated broadcast HARQ process to the HARQ entity.
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