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1	Introduction
In this contribution, we will discuss the following UP issues:
· HARQ feedback for the first transmission after MBS SPS activation.
· Unnecessary start of drx-HARQ-RTT-TimerDL in case UE does not support PTP retransmission.
· Unnecessary CSI reporting in case cfr-ConfigMulticast is not configured in the current active BWP. 
· Issues caused by initialisation of RX_NEXT and RX_DELIV for AM MRB during PDCP re-establishment.
· Reply to RAN3 LS about initialisation of RX_DELIV.
2 Discussion
2.1  HARQ feedback for the first transmission after MBS SPS activation
In RAN2#120 meeting, the following agreement was reached.
	· Unless RAN1 makes another agreement, RAN2 assumes that HARQ feedback disabled or NACK-only may be applied to “G-CS-RNTI for retransmission” but cannot be applied to the very first transmission (i.e. new transmission) after G-CS-RNTI activation. 
· We decide whether / what to capture next meeting.


In this section, we will discuss what has been agreed and captured in RAN1 and whether there is anything left to be done. In RAN1#107 e-meeting, the following agreement was reached. 
	Agreement
For multicast SPS activation/deactivation, only ACK/NACK based feedback is supported.


And, in the current TS38.213, the following description is specified:
	For the second HARQ-ACK reporting mode, the UE does not transmit a PUCCH that would include only HARQ-ACK information with ACK values. The second HARQ-ACK reporting mode is not applicable for the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration, or for DCI formats having associated HARQ-ACK information without scheduling a PDSCH reception.


If NACK-only mode is configured for SPS
From above, we can see that the NACK-only reporting mode cannot be applied to the first transmission after MBS SPS activation. In other words, even if NACK-only reporting mode is configured for an MBS SPS, the ACK-NACK reporting mode should be used for the first SPS PDSCH reception. Then there is one question to answer: where is the PUCCH resource for this ACK-NACK reporting configured? 
According to the RRC spec, the PUCCH resource for MBS SPS is configured as BWP-DownlinkDedicated -> CFR-ConfigMulticast -> sps-ConfigMulticastToAddModList-r17 -> SPS-Config -> n1PUCCH-AN or configured as BWP-UplinkDedicated -> PUCCH-Config -> sps-PUCCH-AN-ListMulticast-r17-> sps-PUCCH-AN-List-r16. And if sps-PUCCH-AN-List-r16 is configured, it will override the n1PUCCH-AN in SPS-config. In both cases, there is only one PUCCH resource configured for one SPS. It is not supported to configure another PUCCH resource for the feedback of the first SPS PDSCH. 
Observation 1: It is not supported to configure another PUCCH resource for the HARQ feedback of the first SPS PDSCH in case NACK-only is configured for multicast SPS.
If ACK-NACK mode is configured for SPS but HARQ feedback is disabled
Actually, it is not specified in RAN1 specs that setting HARQ feedback to disabled is not applied to the first SPS PDSCH reception after activation. Besides, it is also not clear which PUCCH resource is used for HARQ feedback of the first SPS PDSCH if the ACK-NACK mode is disabled for the multicast SPS. Does it mean that the PUCCH resource is anyway configured for the HARQ feedback of the first SPS PDSCH in this case?
Observation 2: It is not clear in RAN1 spec whether setting HARQ feedback to disabled is applied to the first SPS PDSCH reception after activation. 
Observation 3: It is not clear which PUCCH resource is used for HARQ feedback of the first SPS PDSCH if the ACK-NACK mode is disabled for the multicast SPS.
Before we can confirm the RAN2 agreement made in the last meeting, we should figure out the above mentioned issues.
Proposal 1: Send an LS to ask RAN1 to clarify following issues:
· which PUCCH resource is used for HARQ feedback of the first SPS PDSCH if the NACK-only mode is configured for the multicast SPS
· whether setting HARQ feedback to disabled is applied to the first SPS PDSCH reception after activation
· which PUCCH resource is used for HARQ feedback of the first SPS PDSCH if the ACK-NACK mode is disabled for the multicast SPS

2.2  Unnecessary start of drx-HARQ-RTT-TimerDL in case UE does not support PTP retransmission
In previous RAN2 meetings, the following agreements were reached.
	RAN2#116bis e-meeting agreement:
· In PTP for PTM retransmission, the UE monitors UE specific PDCCH/C-RNTI only during unicast DRX’s active time. Unicast DRX’s RTT timer can be started when PTP retransmission is expected.
RAN2#119bis e-meeting agreement:
· RAN2 will try to clarify the MAC entity does not start drx-HARQ-RTT-TimerDL after receiving a PTM transmission if the UE does not support PTP retransmission via C-RNTI for the initial PTM transmission. FFS: Detail (to be discussed in RAN2#120)



Based on theres agreements, if UE does not support PTM retransmission via C-RNTI, network should not perform retransmission by C-RNTI, and UE does not need to start drx-HARQ-RTT-TimerDL after receiving a PTM transmission.
However, according to the current specification, even if UE does not support PTM retransmission via C-RNTI, the UE will still start drx-HARQ-RTT-TimerDL for the corresponding HARQ process after receiving a PTM transmission, which will unnecessarily waste UE’s power.
And, this issue cannot be left to UE implementation as there will be misalignment of the DRX Active Time between UE and network. For example, if network schedules unicast data during retransmission timer, while the UE didn’t not start drx-HARQ-RTT-TimerDL, the UE may miss the unicast data sent by network. 
So, the UE should determine whether to start drx-HARQ-RTT-TimerDL after receiving a PTM transmission based on whether ptp-Retx-Multicast/ptp-Retx-SPS-Multicast is included in UECapabilityInformation message to network.
In RAN2#120 meeting, this issue was discussed, but there were different views about how to change it, so no agreement was reached.
To make a way forward for this issue (i.e. not introducing UE capability to the normal procedure and not introducing indication to RRC signalling), we propose RAN2 to clarify this issue by a NOTE.
Proposal 2: RAN2 to clarify the PTP retransmission issue by a NOTE:
· NOTE: the UE only starts drx-HARQ-RTT-TimerDL after receiving a PTM transmission if ptp-Retx-Multicast or ptp-Retx-SPS-Multicast was included in the UECapabilityInformation message to network.

2.3  Unnecessary CSI reporting in case cfr-ConfigMulticast is not configured in the current active BWP 
In the current 38.331 specification [1], the multicast CFR configuration (i.e., cfr-ConfigMulticast) for multicast scheduling is included in the BWP configuration (i.e., BWP-DownlinkDedicated). That is to say, the multicast CFR is configured per BWP, and if cfr-ConfigMulticast is not included in BWP-DownlinkDedicated, it means the UE cannot receive the multicast service in this active BWP. Correspondingly the network does not need to consider the link quality of this UE when performing the multicast scheduling.
On the other hand, the enabler for CSI reporting for MBS multicast is configured in the MAC configuration (i.e., MAC-CellGroupConfig) which is common for all configured BWPs. So the NW may configure the allowCSI-SRS-Tx-MulticastDRX-Active-r17 to a UE although it may not be able to receive the multicast service in the current BWP due to absence of cfr-ConfigMulticast. In this case, there is no need to report CSI for multicast scheduling. 
Proposal 3: UE doesn’t need to report CSI if cfr-ConfigMulticast is not included in the current active BWP even if the allowCSI-SRS-Tx-MulticastDRX-Active-r17 is configured. 

2.4  AM PDCP re-establishment
In the current RRC spec, it was captured as follows:
	MRB-Initialization
	This field is mandatory present in case of multicast MRB setup. In case of PDCP re-establishment for multicast MRB, this field is optionally present, Need N. Otherwise, this field is absent, Need N.


And in the current PDCP spec, it was captured as follows:
	-	for SRBs and UM DRBs, set RX_NEXT and RX_DELIV to the initial value;
-	for UM MRBs and AM MRBs, set RX_NEXT and RX_DELIV to the initial value if initialRX-DELIV is configured in TS 38.331 [3];


According to the above description, in case  PDCP re-establishment of AM MRB can be applied in any case, when the initialRX-DELIV is configured, the RX_DELIV will be initialized. However, this will cause the following issues: 
1) According to the current spec, the data buffered at the receiving buffer of AM MRB will not be delivered to the upper layers during the PDCP re-establishment for an AM DRB/MRB. Then if the RX_DELIV is initialized for AM MRB, it is not clear in PDCP spec how to handle the data who COUNT is out of the new window due to the initialization. Discarding the data will lead to data loss and delivering the data will lead to the out-of-order delivery, which are both unacceptable for AM MRB.
2) [bookmark: _GoBack]When initialRX-DELIV is reconfigured, RX_NEXT and RX_DELIV are set to the initial value, which basically means that the reception window is moved. However, RX_REORD was not touched and the T-reordering timer may still be running. This will cause unexpected behaviors for PDCP reception and has not been discussed.
3) If gNB configures UE to report PDCP SR for an AM MRB during the PDCP re-establishment, it is not clear which RX_DELIV the FMC should be set to for the PDCP SR, the one before or after the initialization. If the UE sets the FMC to the RX_DELIV after the initialization, the gNB may not be able to know the right packets that are missing; and if the UE sets the FMC to the RX_DELIV before the initialization, the UE may not be able to receive the retransmitted packets due to window initialization.
Observation 4: If the RX_DELIV is initialized during the PDCP re-establishment of an AM MRB, it is unclear how to handle the stored data in the reordering window before initialization and how to set the FMC in the PDCP status report.
In RAN2#120 meeting, the motivation for RAN2 to agree to relax the AM MRB configuration of initialRX-DELIV was mostly due to the initial MRB configuration as discussed in RAN3. For an MBS multicast session, before the first packet from CN, the gNB may have no clue how to set the initial PDCP variables and may therefore have to configure a random value, and when the first packet comes to the gNB, the gNB may reconfigure initialRX-DELIV according to the SN of the packet. The RAN2 agreement enabled such reconfiguration without a need to release/add an MRB. There was no motivation to extend the configuration to other cases which may lead to more changes.
As significant changes may be needed to address the issue when reconfiguration of initialRX-DELIV for an AM MRB is allowed in any case, we propose to limit the reconfiguration of initialRX-DELIV for an AM MRB only to resetting the initial AM MRB configuration. With this restriction, no change to the specification is needed.
Observation 5: The agreement in RAN2#120 to allow reconfiguring initialRX-DELIV for AM MRB was mostly to allow resetting the MRB initial configuration, and there was no motivation to extend the reconfigure initialRX-DELIV for AM MRB in any case.
Proposal 4a:   RAN2 to clarify that reconfiguration of initialRX-DELIV for an AM MRB is only allowed to reset the initial MRB configuration, i.e. when no data is transferred yet on the AM MRB. No specification change is needed with this restriction.
Proposal 4b: If Proposal 4a is not agreeable, RAN2 should discuss how to handle the stored data in the reordering window, how to handle RX_REORD and PDCP T-reordering timer, and how to set the FMC in the PDCP status report, in case the RX_DELIV is initialized during the PDCP re-establishment of an AM MRB.

2.5  Reply to RAN3 LS about initialisation of RX_DELIV
In the last meeting, there was an LS from RAN3 about the PDCP initialisation during MRB establishment. In the LS, there are some questions from RAN3 as below:
	RAN3 has discussed scenarios where the gNB is not able to configure the UE with an actual value for the initialRX-DELIV at multicast MRB establishment, e.g. in case the UE is the first UE to join an inactive multicast session and due to the chosen system deployment no accurate PDCP HFN and SN is derived based on information provided by the 5GC (MB-UPF).
RAN3 has the following three questions to RAN2, whether under these circumstances:
-	the UE is able to start receiving PDCP PDUs and successfully provide them to upper layers while updating the PDCP receive state variables based on the received PDCP PDU even if it is outside the UE PDCP receiving window?
-	the PDCP Status Reporting procedure can be successfully performed, i.e. can the gNB cope with a received PDCP Status Report containing an HFN value desynchronised from the one used at the gNB?
-	more generally, whether there is a possibility to support multicast MBS reception even if PDCP HFN/SN is desynchronised between the UE and the gNB without impacting the UE’s behaviour (e.g. wrap around issue and possibly others).
RAN3 would like to ask RAN2 to answer the questions above.


For Q1 of RAN3:
Based on the current spec, for multicast MRB, the UE should perform the initialisation of the PDCP receiving state variables according to the initial value configured in the RRC signalling. The UE may not be able to receive the PDCP PDUs if they are outside the UE PDCP receiving window since the PDCP PDUs will be discarded if the COUNT value of the received PDCP Data PDU is smaller than RX_DELIV. Due to the same reason, the UE may also not be able to update the PDCP receive state variables based on the received PDCP PDU if it is outside the UE PDCP receiving window.
Answer to Q1: No, the UE may not be able to receive PDCP PDUs and successfully provide them to upper layers while updating the PDCP receive state variables if the PDCP Data PDUs are outside the receiving window, since they may be be discarded.
For Q2 of RAN3:
In Rel-17, both RAN2 and RAN3 discussed whether HFN synchronization between UE and gNB is needed for several meetings [2][3] and the final conclusion was made in the RAN2#116-bis meeting:
· [027] HFN is needed for both multicast and broadcast.
One major reason for HFN synchronization was that the HFN value in the PDCP status report should be synchronized with the HFN value used by the gNB. Since this has already been discussed with lots of effort and concluded. The answer to RAN3 would be simple.
Answer to Q2: No, the HFN value in the PDCP Status Report should be synchronized with the one used by the gNB.
For Q3 of RAN3:
Similar to the answer to Q2, this was discussed and concluded in RAN2.
Answer to Q3: No, the PDCP HFN/SN for multicast MRB should be synchronized between the UE and gNB.
Proposed 5: RAN2 to send feedback to RAN3’s questions as below:
-	A1: No, the UE may not be able to receive PDCP PDUs and successfully provide them to upper layers while updating the PDCP receive state variables if the PDCP Data PDUs are outside the receiving window, since they may be discarded.
-	A2: No, the HFN value in the PDCP Status Report should be synchronized with the one used by the gNB.
-	A3: No, the PDCP HFN/SN for multicast MRB should be synchronized between the UE and gNB.
3	Conclusions
In this contribution, we discussed the issues for UP. Based on our discussion, we conclude with the following observation and proposals:
MAC issues
Observation 1: It is not supported to configure another PUCCH resource for the HARQ feedback of the first SPS PDSCH in case NACK-only is configured for multicast SPS.
Observation 2: It is not clear in RAN1 spec whether setting HARQ feedback to disabled is applied to the first SPS PDSCH reception after activation. 
Observation 3: It is not clear which PUCCH resource is used for HARQ feedback of the first SPS PDSCH if the ACK-NACK mode is disabled for the multicast SPS.
Proposal 1: Send an LS to ask RAN1 to clarify following issues:
· which PUCCH resource is used for HARQ feedback of the first SPS PDSCH if the NACK-only mode is configured for the multicast SPS
· whether setting HARQ feedback to disabled is applied to the first SPS PDSCH reception after activation
· which PUCCH resource is used for HARQ feedback of the first SPS PDSCH if the ACK-NACK mode is disabled for the multicast SPS
Proposal 2: RAN2 to clarify the PTP retransmission issue by a NOTE:
· NOTE: the UE only starts drx-HARQ-RTT-TimerDL after receiving a PTM transmission if ptp-Retx-Multicast or ptp-Retx-SPS-Multicast was included in the UECapabilityInformation message to network.
Proposal 3: UE doesn’t need to report CSI if cfr-ConfigMulticast is not included in the current active BWP even if the allowCSI-SRS-Tx-MulticastDRX-Active-r17 is configured. 
PDCP issues
Observation 4: If the RX_DELIV is initialized during the PDCP re-establishment of an AM MRB, it is unclear how to handle the stored data in the reordering window before initialization and how to set the FMC in the PDCP status report.
Observation 5: The agreement in RAN2#120 to allow reconfiguring initialRX-DELIV for AM MRB was mostly to allow resetting the MRB initial configuration, and there was no motivation to extend the reconfigure initialRX-DELIV for AM MRB in any case.
Proposal 4a: RAN2 to clarify that reconfiguration of initialRX-DELIV for an AM MRB is only allowed to reset the initial MRB configuration, i.e. when no data is transferred yet on the AM MRB. No specification change is needed with this restriction.
Proposal 4b: If Proposal 4a is not agreeable, RAN2 should discuss how to handle the stored data in the reordering window, how to handle RX_REORD and PDCP T-reordering timer, and how to set the FMC in the PDCP status report, in case the RX_DELIV is initialized during the PDCP re-establishment of an AM MRB.
Reply to RAN3 LS
Proposed 5: RAN2 to send feedback to RAN3’s questions as below:
-	A1: No, the UE may not be able to receive PDCP PDUs and successfully provide them to upper layers while updating the PDCP receive state variables if the PDCP Data PDUs are outside the receiving window, since they may be discarded.
-	A2: No, the HFN value in the PDCP Status Report should be synchronized with the one used by the gNB.
-	A3: No, the PDCP HFN/SN for multicast MRB should be synchronized between the UE and gNB.
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