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1. Introduction

This paper will propose the resolution proposals to Rapporteur Handled Open Issues in MAC CR based on 【R2-2202025】.
2. Discussion
	
	Issue
	Relevant section in TS 38.321
	Rapporteur’s suggestions on how to address

	1
	The definitions/acronyms related to MBS need to be agreed and aligned between TS 38.331 and TS 38.300.
	3.1
	CR rapporteur handled issue. Align between the CR rapporteurs for the next update.

	2
	FFS to DL assignment and HARQ process related issue, wait for RAN1 to input more.


	5.3.1
	CR rapporteur handled issue. CR rapporteur to update based on RAN1 agreements and review during the next CR review.

	3
	FFS on SPS impact due to MBS.
	5.8.1
	CR rapporteur handled issue. CR rapporteur to remove the FFS and update based on RAN1 agreements if needed and review during the next CR review.


	4
	Editor’s note: FFS to PTP for PTM retransmission case.
	5.7b
	CR rapporteur handled issue. CR rapporteur to provide a TP first based on existing agreement and future agreements.


1: the 1st and the 3rd editor notes 
For the 1st editor notes, no definitions/acronyms can be foreseen from rapporteur point of view. So it is proposed to remove the 1st editor notes in the above table.
For the 3rd editor notes, it is already removed in the latest MAC CR and new editor notes is add in section 5.8.1a. it is related the LS to RAN1 in last meeting.
	RAN2’s understanding: There can be multiple MBS SPS-configs and multiple G-CS-RNTIs. However, the association between G-CS-RNTIs and MBS SPS-configs will not be specified in RRC signalling. The DCI scrambled with G-CS-RNTI will indicate which MBS SPS-config will be activated for G-CS-RNTI via HARQ process ID field which equals to sps-ConfigIndex in an MBS SPS-config. 
Based on this, RAN2 understands that one to one mapping or one to multiple mapping from G-CS-RNTI to MBS SPS-config are supported as legacy. However, if multiple G-CS-RNTIs were mapped to same MBS SPS-config, it is not clear how that would work. Thus, RAN2 would like to ask the following question:

Q1:RAN2 respectfully asks RAN1 to confirm RAN2’s understanding and the maximal number of G-CS-RNTI configured for UE? Can multiple G-CS-RNTIs be mapped to same MBS SPS-config and if so how that would work?

In addition, RAN2 discussed the handling of retransmission and wonders if retransmission (i.e. via PTM or PTP) can be changed per TB or per TB per transmission, or configured in RRC signalling and whether a single CS-RNTI is used for PTP retransmissions of all G-CS-RNTIs?

Q2: Clarify the handling of PTM retransmissions.


Editor’s note: FFS how to associate the G-CS-RNTI and MBS SPS.

From rapporteur point of view, the response LS from RAN1 will not impact the text in section 5.8.1a. Then the 3rd editor notes in above table is proposed to remove.

Proposal 1: It is proposed to remove the 1st and 3rd editor notes in the above table from MAC running CR.
2: the 2nd editor notes 
For the 2nd editor notes, it can be removed. However, the agreement made in last meeting is proposed to revise if issue is found. 

In RAN2#116bis meeting, RAN2 made following agreements.

· 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.

	For the same HARQ process id, Consider the NDI to have been toggled regardless of the value of the NDI in following cases.

	Before 
	now
	Scenarios

	MBS SPS
	Dynamic scheduling via C-RNTI
	

	Dynamic scheduling via G-RNTI
	
	This item is deleted due to the PTP retransmission for PTM initial transmission. 

	Dynamic scheduling via G-CS-RNTI
	
	

	SPS
	Dynamic scheduling via G-RNTI
	

	MBS SPS
	
	

	Dynamic scheduling via other G-RNTI
	
	

	Dynamic scheduling via G-CS-RNTI
	
	

	Dynamic scheduling via C-RNTI
	
	This item is kept because companies think if network decide PTP retransmission, the network will not change back to PTM retransmission.
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Option 1: The network ensures the NID is toggled, no matter the next new transmission is scheduled by C-RNTI or G-RNTI or other G-RNTI for one HARQ process and no matter the previous scheduling is for new transmission or retransmission, no matter the previous scheduling is scheduled by which RNTI.

Option 2: The UE will consider the NDI is toggled no matter the value of the NDI according to the agreement made in last RAN2 meeting.
During at meeting email discussion for MAC open issues in last RAN2 meeting, companies think if network decide PTP retransmission, the network will not change back to PTM retransmission. So if the UE receive PTP retransmission via C-RNTI before and receive the PTM DCI with same HARQ process id, UE will consider the NDI value toggled. However, when UE receive the PTP retransmission and the UE may also receive the PTM retransmission for other UEs and the UE may receive the PTM retransmission first and then PTP retransmission, e.g. in case 1. However, RAN2 agreed that NDI toggled if the UE Receive the C-RNTI first and then G-RNTI. How does the UE know the PTM retransmission is new transmission or PTM retransmission?

In PTP retransmission for PTM initial retransmission case, UE will receive a MAC PDU and its DCI is scrambled with G-RNTI, then UE will receive DCI scrambled with C-RNTI due to PTP retransmission. According to the RAN1 LS, the HARQ process id and NDI are same in the two DCI. However, the UE does not know the there will be a PTP retransmission because the PTP retransmission is dynamic decided by network now. For one TB, there may be no PTP retransmission and only PTM retransmission and the maximal number of PTM retransmission is met, the network may decide not perform PTP retransmission because it is high Qos service and there is only one UE did not decode the MAC PDU successfully. So next, the network may schedule one very new unicast transmission using this HARQ process id. So, the next question is how does the UE identify the very new unicast transmission, not PTP retransmission? E.g. in case 2 and 3.

In order to solve these issues above, the option 1 seems necessary especially for case 1.

Proposal 2: The network ensures the NID is toggled, no matter the next new transmission is scheduled by C-RNTI or G-RNTI or other G-RNTI for one HARQ process and no matter the previous scheduling is for new transmission or retransmission, no matter the previous scheduling is scheduled by which RNTI.

Proposal 3: The agreement made in last meeting is revised as and the 2nd editor notes is removed:

· 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 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.

3: the 4th editor notes 
For the 4th editor notes, it can also be removed based on agreement made in last RAN2 meeting, i.e. unicast DRX’s RTT timer can be started when PTP retransmission is expected. 

· 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.

If the PTP for PTM retransmission is enabled by gNB per TB or per (re-)transmission, and if the PTM data is NACK, the UE will always start the unicast retransmission timer and PTM retransmission timer at the same time because the UE does not know the retransmission is from PTM or PTP. The next question is which RTT timer is used to trigger unicast retransmission timer? 

Option 1: Start PTM RTT timer only and start both PTM retransmission timer and unicast DRX retransmission timer if PTM RTT timer expires.

Option 2: Start PTM RTT timer and unicast RTT timer and start PTM retransmission timer and unicast DRX retransmission timer if corresponding RTT timer expires.

The RTT timer is only used to control the DRX retransmission timer start and the key point is to keep the unicast DRX active. So option 1 is preferred.

Proposal 4: RAN2 is kindly asked to confirm the below two options and the 4th editor notes is removed:

· Option 1:（revision of the current agreement） If PTP for PTM retransmission is enable in DCI, i.e. up to network. The UE will always start the unicast retransmission timer and PTM retransmission timer at the same time if the PTM RTT timer expiries.
· Option 2 （as current agreements）: If PTP for PTM retransmission is enable in DCI, i.e. up to network. The UE will always start the unicast RTT timer and PTM RTT timer at the same time. The unicast retransmission timer is started after the unicast RTT expires. 
3. Conclusions

Based on the discussion above, we propose:
Proposal 1: It is proposed to remove the 1st and 3rd editor notes in the above table from MAC running CR.
Proposal 2: The network ensures the NID is toggled, no matter the next new transmission is scheduled by C-RNTI or G-RNTI or other G-RNTI for one HARQ process and no matter the previous scheduling is for new transmission or retransmission, no matter the previous scheduling is scheduled by which RNTI.

Proposal 3: The agreement made in last meeting is revised as and the 2nd editor notes is removed:

· 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 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.

Proposal 4: RAN2 is kindly asked to confirm the below two options and the 4th editor notes is removed:

· Option 1:（revision of the current agreement） If PTP for PTM retransmission is enable in DCI, i.e. up to network. The UE will always start the unicast retransmission timer and PTM retransmission timer at the same time if the PTM RTT timer expiries.
· Option 2 （as current agreements）: If PTP for PTM retransmission is enable in DCI, i.e. up to network. The UE will always start the unicast RTT timer and PTM RTT timer at the same time. The unicast retransmission timer is started after the unicast RTT expires. 

4. TP for option 1:

5.7b
Discontinuous Reception (DRX) for Multicast MBS

For multicast MBS, the MAC entity may be configured by RRC with a DRX functionality per G-RNTI or per G-CS-RNTI that controls the UE's PDCCH monitoring activity for the MAC entity's G-RNTI(s) and G-CS-RNTI(s) as specified in TS 38.331 [5]. When in RRC_CONNECTED, if multicast DRX is configured, the MAC entity is allowed to monitor the PDCCH for this G-RNTI or G-CS-RNTI discontinuously using the multicast DRX operation specified in this subclause; otherwise the MAC entity monitors the PDCCH for this G-RNTI or G-CS-RNTI as specified in TS 38.213 [6]. The multicast DRX operation specified in this subclause is performed independently for each G-RNTI or G-CS-RNTI and independently from the DRX operation specified in subcaluse 5.7 and 5.7a.

Editor’s note: FFS how to handle the PTP for PTM retransmission case.
RRC controls multicast DRX operation per G-RNTI or per G-CS-RNTI by configuring the following parameters:

-
drx-onDurationTimerPTM: the duration at the beginning of a DRX cycle;

-
drx-SlotOffsetPTM: the delay before starting the drx-onDurationTimerPTM;

-
drx-InactivityTimerPTM: the duration after the PDCCH occasion in which a PDCCH indicates a new DL multicast transmission for the MAC entity;

-
drx-LongCycleStartOffsetPTM: the long DRX cycle drx-LongCycle-PTM and drx-StartOffset-PTM which defines the subframe where the long DRX cycle starts;

-
drx-RetransmissionTimerDL-PTM (per DL HARQ process for multicast MBS): the maximum duration until a DL multicast retransmission is received;

-
drx-HARQ-RTT-TimerDL-PTM (per DL HARQ process for multicast MBS): the minimum duration before a DL multicast assignment for HARQ retransmission is expected by the MAC entity;

When multicast DRX is configured for a G-RNTI, the Active Time includes the time while:

-
drx-onDurationTimerPTM or drx-InactivityTimerPTM or drx-RetransmissionTimerDL-PTM for this G-RNTI or G-CS-RNTI is running;

Editor’s note: FFS other condition to define the Active Time.
When multicast DRX is configured for a G-RNTI or G-CS-RNTI, the MAC entity shall for this G-RNTI or G-CS-RNTI:

1>
if a MAC PDU is received in a configured downlink multicast assignment:

2>
start the drx-HARQ-RTT-TimerDL-PTM for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
 Editor’s note: FFS how to start the RTT timer when no feedback is transmitted in NACK only case.
2>
stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process.

1>
if a drx-HARQ-RTT-TimerDL-PTM expires:

2>
if the data of the corresponding HARQ process was not successfully decoded:

3>
start the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerDL-PTM.
3>
start the drx-RetransmissionTimerDL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerDL-PTM.
Editor’s note: FFS to support DRX Command MAC CE for MBS DRX.

Editor’s note: FFS to support short DRX for MBS.
1>
if [(SFN × 10) + subframe number] modulo (drx-LongCycle-PTM) = drx-StartOffset-PTM:

2>
start drx-onDurationTimerPTM after drx-SlotOffsetPTM from the beginning of the subframe.

NOTE 1:
In case of unaligned SFN across carriers in a cell group, the SFN of the SpCell is used to calculate the DRX duration.

1>
if the MAC entity is in Active Time for this G-RNTI or G-CS-RNTI:

2>
monitor the PDCCH for this G-RNTI or G-CS-RNTI as specified in TS 38.213 [6];

2>
if the PDCCH indicates a DL multicast transmission:
3>
start the drx-HARQ-RTT-TimerDL-PTM for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;

3>
stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process.

2>
if the PDCCH indicates a new multicast transmission for this G-RNTI or G-CS-RNTI:

3>
start or restart drx-InactivityTimerPTM in the first symbol after the end of the PDCCH reception.

NOTE 2:
A PDCCH indicating activation of multicast SPS is considered to indicate a new transmission.

Editor’s note: FFS to CSI and SRS reporting due to MBS DRX.

Editor’s note: FFS to HARQ disable or HARQ is not configured case for MBS.

Editor’s note: FFS to PTP for PTM retransmission case.
The MAC entity needs not to monitor the PDCCH if it is not a complete PDCCH occasion (e.g. the Active Time starts or ends in the middle of a PDCCH occasion).
5. TP for option 2:

5.7b
Discontinuous Reception (DRX) for Multicast MBS

For multicast MBS, the MAC entity may be configured by RRC with a DRX functionality per G-RNTI or per G-CS-RNTI that controls the UE's PDCCH monitoring activity for the MAC entity's G-RNTI(s) and G-CS-RNTI(s) as specified in TS 38.331 [5]. When in RRC_CONNECTED, if multicast DRX is configured, the MAC entity is allowed to monitor the PDCCH for this G-RNTI or G-CS-RNTI discontinuously using the multicast DRX operation specified in this subclause; otherwise the MAC entity monitors the PDCCH for this G-RNTI or G-CS-RNTI as specified in TS 38.213 [6]. The multicast DRX operation specified in this subclause is performed independently for each G-RNTI or G-CS-RNTI and independently from the DRX operation specified in subcaluse 5.7 and 5.7a.

RRC controls multicast DRX operation per G-RNTI or per G-CS-RNTI by configuring the following parameters:

-
drx-onDurationTimerPTM: the duration at the beginning of a DRX cycle;

-
drx-SlotOffsetPTM: the delay before starting the drx-onDurationTimerPTM;

-
drx-InactivityTimerPTM: the duration after the PDCCH occasion in which a PDCCH indicates a new DL multicast transmission for the MAC entity;

-
drx-LongCycleStartOffsetPTM: the long DRX cycle drx-LongCycle-PTM and drx-StartOffset-PTM which defines the subframe where the long DRX cycle starts;

-
drx-RetransmissionTimerDL-PTM (per DL HARQ process for multicast MBS): the maximum duration until a DL multicast retransmission is received;

-
drx-HARQ-RTT-TimerDL-PTM (per DL HARQ process for multicast MBS): the minimum duration before a DL multicast assignment for HARQ retransmission is expected by the MAC entity;

When multicast DRX is configured for a G-RNTI or G-CS-RNTI, the Active Time includes the time while:

-
drx-onDurationTimerPTM or drx-InactivityTimerPTM or drx-RetransmissionTimerDL-PTM for this G-RNTI or G-CS-RNTI is running;

When multicast DRX is configured for a G-RNTI or G-CS-RNTI, the MAC entity shall for this G-RNTI or G-CS-RNTI:

1>
if a MAC PDU is received in a configured downlink multicast assignment:

2>
start the drx-HARQ-RTT-TimerDL-PTM for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;

2>
start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
2>
stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process.

2>
stop the drx-RetransmissionTimerDL for the corresponding HARQ process if running.
1>
if a drx-HARQ-RTT-TimerDL-PTM expires:

2>
if the data of the corresponding HARQ process was not successfully decoded:

3>
start the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerDL-PTM.

Editor’s note: FFS to support DRX Command MAC CE for MBS DRX.

Editor’s note: FFS to support short DRX for MBS.
1>
if [(SFN × 10) + subframe number] modulo (drx-LongCycle-PTM) = drx-StartOffset-PTM:

2>
start drx-onDurationTimerPTM after drx-SlotOffsetPTM from the beginning of the subframe.

NOTE 1:
In case of unaligned SFN across carriers in a cell group, the SFN of the SpCell is used to calculate the DRX duration.

1>
if the MAC entity is in Active Time for this G-RNTI or G-CS-RNTI:

2>
monitor the PDCCH for this G-RNTI or G-CS-RNTI as specified in TS 38.213 [6];

2>
if the PDCCH indicates a DL multicast transmission:
3>
start the drx-HARQ-RTT-TimerDL-PTM for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;

3>
start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
3>
stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process.

3>
stop the drx-RetransmissionTimerDL-PTM for the corresponding HARQ process if running.
2>
if the PDCCH indicates a new multicast transmission for this G-RNTI or G-CS-RNTI:

3>
start or restart drx-InactivityTimerPTM in the first symbol after the end of the PDCCH reception.

NOTE 2:
A PDCCH indicating activation of multicast SPS is considered to indicate a new transmission.

Editor’s note: FFS to CSI and SRS reporting due to MBS DRX.

Editor’s note: FFS to HARQ disable or HARQ is not configured case for MBS.

The MAC entity needs not to monitor the PDCCH if it is not a complete PDCCH occasion (e.g. the Active Time starts or ends in the middle of a PDCCH occasion).
Discussion on the proposals
	Proposal 1: It is proposed to remove the 1st and 3rd editor notes in the above table from MAC running CR.


Question 1: Do you agree with Proposal 1?
	Company name
	Yes/No
	Comments if any
	Reply from CR/WI rapporteur

	Qualcomm
	Yes
	
	

	
	
	
	

	
	
	
	


	Proposal 2: The network ensures the NID is toggled, no matter the next new transmission is scheduled by C-RNTI or G-RNTI or other G-RNTI for one HARQ process and no matter the previous scheduling is for new transmission or retransmission, no matter the previous scheduling is scheduled by which RNTI.

Proposal 3: The agreement made in last meeting is revised as and the 2nd editor notes is removed:

· 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 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.




Question 2: Do you agree with Proposal 2, or Proposal 3, or to keep the agreement made at RAN2#116bis?
	Company name
	Answer (e.g. Proposal 2, Proposal 3, keep the agreement made at RAN2#116bis)
	Comments if any

	Qualcomm
	Agree with P2 and revise P3
	

	
	
	

	
	
	


	Proposal 4: RAN2 is kindly asked to confirm the below two options and the 4th editor notes is removed:

· Option 1:（revision of the current agreement） If PTP for PTM retransmission is enable in DCI, i.e. up to network. The UE will always start the unicast retransmission timer and PTM retransmission timer at the same time if the PTM RTT timer expiries.

Option 2 （as current agreements）: If PTP for PTM retransmission is enable in DCI, i.e. up to network. The UE will always start the unicast RTT timer and PTM RTT timer at the same time. The unicast retransmission timer is started after the unicast RTT expires.


Question 3: Do you agree to revise the agreement (i.e. Option 1) or to keep the agreement (i.e. Option 2) made at RAN2#116?
	Company name
	Answer (Option 1 or Option 2)
	Comments if any

	Qualcomm
	Option 2
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