3GPP TSG-RAN2 Meeting #124	R2-2313367
Chicago, USA, 13th – 17th November, 2023
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.321
	CR
	1686
	rev
	2
	Current version:
	17.6.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Correction on the condition of HARQ feedback generation and the condition of stopping drx-RetransmissionTimerDL

	
	

	Source to WG:
	Huawei, ASUSTeK, Samsung, CBN, HiSilicon 

	Source to TSG:
	R2

	
	

	Work item code:
	NR_MBS-Core
	
	Date:
	2023-11-03

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-17

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-15	(Release 15)
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	 

	Reason for change:
	Issue1:
In RAN2#123 meeting, the correction in R2-2309217 was agreed as follows:
	1>	if a DRX Command MAC CE indicated by PDCCH addressed to a G-RNTI or G-CS-RNTI, or by a configured downlink multicast assignment is received:
2>	stop drx-onDurationTimerPTM of the DRX for this G-RNTI or G-CS-RNTI, or the corresponding G-CS-RNTI;
2>	stop drx-InactivityTimerPTM of the DRX for this G-RNTI or G-CS-RNTI, or the corresponding G-CS-RNTI.



This is to avoid the confusion in case of configured downlink multicast assignment. In addition, during the CR review in the meeting, we found that the following description in MAC specification has the similar issue. If UE receives data via multicast SPS, UE does not know which HARQ configuration should be used to determine whether to provide feedback.
	5.3.2.2	HARQ process
…..
1>	if the HARQ process is associated with a transmission indicated with a G-RNTI or a G-CS-RNTI or a configured downlink assignment for MBS multicast and HARQ feedback is disabled for this G-RNTI or G-CS-RNTI, as specified in clause 18 of TS 38.213 [6]; or
1>	if the HARQ process is associated with a transmission indicated with a G-RNTI or a G-CS-RNTI or a configured downlink assignment for MBS multicast and NACK only HARQ feedback is configured for this G-RNTI or G-CS-RNTI and the data for this TB is successfully decoded and the transmission is not the first transmission of PDSCH where the configured downlink assignment was (re-)initialised; or
......
2>	if harq-FeedbackEnablingforSPSactive is configured with value true and the transmission is the first transmission on the configured downlink assignment after activation of the configured downlink assignment:
3>	instruct the physical layer to generate acknowledgement(s) of the data in this TB.
2>	else:
3>	not instruct the physical layer to generate acknowledgement(s) of the data in this TB.
1>	else:
2>	instruct the physical layer to generate acknowledgement(s) of the data in this TB.




Issue2:
According to the current MAC spec, UE would check whether “NACK only” is “configured” for G-RNTI or G-CS-RNT. However, “NACK only” (i.e. the second reporting mode) could be changed to “ACK/NACK” (i.e the first reporting mode) in some cases (for different MAC PDU received at different timings). Therefore, it’s more accurate in MAC spec to check if the second HARQ-ACK reporting mode (i.e. nack only) is used for respective PDSCH receptions.
Relevant quotations in clause 18 of TS 38.213 [6]:
A UE that is indicated the second HARQ-ACK reporting mode, and for the case when the UE reports more than one HARQ-ACK information bits, the UE can be indicated to provide the HARQ-ACK information bits in a PUCCH either according to the first HARQ-ACK reporting mode when the UE is not …


Issue3:
In RAN2#120-e-meeting, the following agreement was achieved.
	· After receiving a PTM transmission, drx-HARQ-RTT-TimerDL is started for PTP retransmission if the first HARQ-ACK reporting mode (i.e. ack-nack) is configured. After receiving a PTM transmission scheduled by configured downlink multicast assignment, drx-HARQ-RTT-TimerDL is started for PTP retransmission if CS-RNTI is configured. The exact changes is based on Proposal 1 and 2 in R2-2211870.



The purpose of this agreement is to consider the configuration of CS-RNTI when starting the unicast RTT timer. However, after this agreement is captured in the specification, the configuration of CS-RNTI affects not only the start of the unicast RTT timer, but also the stop of the unicast retransmission timer (which should be independent from the configuration of CS-RNTI). As a result, the UE cannot stop the unicast retransmission timer if CS-RNTI is not configured, unnecessarily increasing UE’s power consumption.

	5.7b	Discontinuous Reception (DRX) for MBS Multicast
……
When multicast DRX is not configured for a G-RNTI or G-CS-RNTI, and the cfr-ConfigMulticast is configured for at least one of the active BWP(s) of the Serving Cell(s), and unicast DRX is configured, the MAC entity shall for this G-RNTI or G-CS-RNTI:
1>	monitor the PDCCH as specified in TS 38.213 [6];
1>	if the PDCCH addressed to G-RNTI indicates a DL multicast transmission; or
1>	if the PDCCH addressed to G-CS-RNTI indicates a DL multicast transmission and CS-RNTI is configured; or
1>	if a MAC PDU is received in a configured downlink multicast assignment and CS-RNTI is configured:
2>	if the first HARQ-ACK reporting mode (i.e. ack-nack) is used as specified in TS 38.213 [6]; and
2>	if HARQ feedback is enabled:
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.
2>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process.





	
	

	[bookmark: _Hlk512248760]Summary of change:
	1. Specify that if UE receives data via multicast SPS, the HARQ configuration corresponding to the G-CS-RNTI of this SPS should be used to determine whether it needs to provide feedback.
2. Specify that for the case of “NACK only”, UE should check whether the second HARQ-ACK reporting mode (i.e. nack only) is “used” rather than “configured”.
3. Clarify that UE should stop unicast retransmission timer when the UE receives a PTM tranmsision, regardless of whether CS-RNTI is configured.

Impact analysis
Impacted 5G architecture options:
NR SA, NE-DC, NR-DC

Impacted functionality:
MBS 
[bookmark: OLE_LINK8][bookmark: OLE_LINK7]Inter-operability: 
Issue1:
1. If the network is implemented according to the CR and the UE is not, the network and the UE may have different understanding of HARQ feedback when receiving data on a configured downlink multicast assignment.
2. If the UE is implemented according to the CR and the network is not, the network and the UE may have different understanding of HARQ feedback when receiving data on a configured downlink multicast assignment.

Issue2:
1. If the network is implemented according to the CR and the UE is not, the network and the UE may have different understanding of HARQ feedback when “NACK only” is configured.
2. If the UE is implemented according to the CR and the network is not, the network and the UE may have different understanding of HARQ feedback when “NACK only” is configured.

Issue3:
1. If the network is implemented according to the CR and the UE is not, network will stop the unicast retransmission timer, but the UE will not. Therefore, the UE will run the unicast retransmission timer unnecessarily which consumes UE power. But there is no inter-operability issue foreseen.
2. If the UE is implemented according to the CR and the network is not, UE will stop the unicast retransmission timer, but the network will not. Therefore, UE may not receive data sent by the network.

	
	

	Consequences if not approved:
	1. The network and the UE may have different understanding of HARQ feedback when receiving data on a configured downlink multicast assignment.

2. The network and the UE may have different understanding of HARQ feedback when“NACK only” is configured.

3. The power consumption of the UE increases.
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[bookmark: _Toc139032254][bookmark: _Toc139032276][bookmark: _Toc131064914][bookmark: _Toc60777187][bookmark: _Toc60777158][bookmark: _Hlk54206873][bookmark: _Toc131064883][bookmark: _Toc131065368][bookmark: _Toc124712985]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 for MBS broadcast, and this is the first received transmission for the TB according to the MCCH schedule indicated by RRC; or
1>	if the HARQ process is associated with a transmission indicated with a G-RNTI for MBS broadcast, and this is the first received transmission for the TB according to the MTCH schedule indicated by RRC or 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.
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:
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.
1>	if the HARQ process is associated with a transmission indicated with a Temporary C-RNTI and the Contention Resolution is not yet successful (see clause 5.1.5); or
1>	if the HARQ process is associated with a transmission indicated with a MSGB-RNTI and the Random Access procedure is not yet successfully completed (see clause 5.1.4a); or
1>	if the HARQ process is equal to the broadcast process; or
1>	if the HARQ process is associated with a transmission indicated with a MCCH-RNTI or a G-RNTI for MBS broadcast; or
1>	if the HARQ process is associated with a transmission indicated with a G-RNTI or a G-CS-RNTI or a configured downlink assignment for MBS multicast and HARQ feedback is disabled for this G-RNTI or G-CS-RNTI or the corresponding G-CS-RNTI, as specified in clause 18 of TS 38.213 [6]; or
1>	if the HARQ process is associated with a transmission indicated with a G-RNTI or a G-CS-RNTI or a configured downlink assignment for MBS multicast and NACK only HARQ feedback is configured used for this G-RNTI or G-CS-RNTI or the corresponding G-CS-RNTI and the data for this TB is successfully decoded and the transmission is not the first transmission of PDSCH where the configured downlink assignment was (re-)initialised; or
1>	if the timeAlignmentTimer, associated with the TAG containing the Serving Cell on which the HARQ feedback is to be transmitted, is stopped or expired and if the cg-SDT-TimeAlignmentTimer, if configured, is not running; or
1>	if the HARQ process is configured with disabled HARQ feedback:
2>	if harq-FeedbackEnablingforSPSactive is configured with value true and the transmission is the first transmission on the configured downlink assignment after activation of the configured downlink assignment:
3>	instruct the physical layer to generate acknowledgement(s) of the data in this TB.
2>	else:
3>	not instruct the physical layer to generate acknowledgement(s) of the data in this TB.
1>	else:
2>	instruct the physical layer to generate acknowledgement(s) of the data in this TB.
The MAC entity shall ignore NDI received in all downlink assignments on PDCCH for its Temporary C-RNTI when determining if NDI on PDCCH for its C-RNTI has been toggled compared to the value in the previous transmission.
NOTE:	If the MAC entity receives a retransmission with a TB size different from the last TB size signalled for this TB, the UE behavior is left up to UE implementation.
5.7b	Discontinuous Reception (DRX) for MBS Multicast
For MBS multicast, 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 for a G-RNTI or G-CS-RNTI, 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 clause; 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 clause is performed independently for each G-RNTI or G-CS-RNTI and independently from the DRX operation specified in clauses 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 MBS multicast): the maximum duration until a DL multicast retransmission is received;
-	drx-HARQ-RTT-TimerDL-PTM (per DL HARQ process for MBS multicast): 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 not configured for a G-RNTI or G-CS-RNTI, and the cfr-ConfigMulticast is configured for at least one of the active BWP(s) of the Serving Cell(s), and unicast DRX is configured, the MAC entity shall for this G-RNTI or G-CS-RNTI:
1>	monitor the PDCCH as specified in TS 38.213 [6];
1>	if the PDCCH indicates a DL multicast transmission; or
1>	if a MAC PDU is received in a configured downlink multicast assignment:
2>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
1>	if the PDCCH addressed to G-RNTI indicates a DL multicast transmission; or
1>	if the PDCCH addressed to G-CS-RNTI indicates a DL multicast transmission and CS-RNTI is configured; or
1>	if a MAC PDU is received in a configured downlink multicast assignment and CS-RNTI is configured:
2>	if the first HARQ-ACK reporting mode (i.e. ack-nack) is used as specified in TS 38.213 [6]; and
2>	if HARQ feedback is enabled:
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.
2>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
When multicast DRX is configured for a G-RNTI or G-CS-RNTI, and the cfr-ConfigMulticast is configured for at least one of the active BWP(s) of the Serving Cell(s), 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>	if HARQ feedback is enabled:
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>	if the first HARQ-ACK reporting mode (i.e. ack-nack) is used as specified in TS 38.213 [6]; and
3>	if CS-RNTI is configured:
4>	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.
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.
1>	if a DRX Command MAC CE indicated by PDCCH addressed to a G-RNTI or G-CS-RNTI, or by a configured downlink multicast assignment is received:
2>	stop drx-onDurationTimerPTM of the DRX for this G-RNTI or G-CS-RNTI, or the corresponding G-CS-RNTI;
2>	stop drx-InactivityTimerPTM of the DRX for this G-RNTI or G-CS-RNTI, or the corresponding G-CS-RNTI.
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.
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>	if HARQ feedback is enabled:
4>	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;
4>	if the first HARQ-ACK reporting mode (i.e. ack-nack) is used as specified in TS 38.213 [6]:
5>	if the PDCCH addressed to G-RNTI indicates a DL multicast transmission; or
5>	if the PDCCH addressed to G-CS-RNTI indicates a DL multicast transmission and CS-RNTI is configured:
6>	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 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 1:	A PDCCH indicating activation of multicast SPS is considered to indicate a new transmission.
NOTE 2:	The UE may start the drx-HARQ-RTT-TimerDL after receiving a PTM transmission only if ptp-Retx-Multicast or ptp-Retx-SPS-Multicast was included in the UECapabilityInformation message to network.
The MAC entity needs not to monitor the PDCCH for a G-RNTI or a G-CS-RNTI if it is not a complete PDCCH occasion (e.g. the Active Time for a G-RNTI or a G-CS-RNTI starts or ends in the middle of a PDCCH occasion).
<End of modification>

