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Introduction
This document is to further discuss the topic of ‘R2-2306392: PTM retransmission reception by UEs without HARQ feedback’ which was discussed offline face to face.
Offline to discuss P2-P5, i.e. check whether they are acceptable to R2, what changes are needed to support this (prepare draft CR), do we need a capability etc. (CB Friday)

Contact Points
Respondents to the email discussion are kindly asked to fill in the following table.
	Company
	Name
	Email Address

	Nokia 
	Subin Narayanan 
	subin.narayanan@nokia.com

	Qualcomm
	Umesh Phuyal
	uphuyal@qti.qualcomm.com

	ZTE
	QI Tao
	 qi.tao3@zte.com.cn

	LGE
	Seong Kim
	sj117.kim@lge.com

	Xiaomi
	Yumin Wu
	wuyumin@xiaomi.com

	MediaTek
	Xiaonan.Zhang
	Xiaonan.zhang@mediatek.com

	CATT
	Rui Zhou
	zhourui@catt.cn

	vivo
	Yitao Mo (Stephen)
	yitao.mo@vivo.com

	Samsung
	Sangkyu Baek
	sangkyu.baek@samsung.com



Discussion 
Based on the offline face to face discussion with the companies, we have reached a decision to explore two potential approaches regarding the reception of PTM retransmissions for UEs that have HARQ disabled. These options are outlined as follows:
Option 1: Proceed according to the P2- P5 of the  R2-2306392. This means UEs indicate its capabilities to support PTM retransmission reception when HARQ is disabled and accordingly network optionally configures the drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM also when HARQ feedback is disabled. In this case, if the UEs indicate it’s capability to support PTM retransmission reception when HARQ is disabled and the network configures the timers, then network expect the UEs to start timers drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM. The changes to capture option 1 will be captured as normative text. 
Option 2: Network optionally configures the drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM  when HARQ feedback is disabled. The UEs can optionally start timers drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM if HARQ is disabled for the UEs. In this case, no additional capability indication is required. The changes required to capture option 2 will be added as a NOTE.
Both options require change of condition description in RRC spec.
Question 1: Which option do you prefer? And please provide any arguments one way or other.
	Answers to Question 1

	Company
	Option1/option 2
	Technical Arguments

	Nokia
	Option 1
	We can compromise with option 2 as well if the majority prefers so.

Regarding comments from other companies:

In Rel. 17, even if NACK-only is configured, the HARQ-disabled UEs which are outside the DRX active time won’t be able to receive the PTM retransmission. With the proposed optimization, the UE is given the option to receive the PTM retransmission even outside the DRX active time if HARQ is disabled.  
Even if the NW configures NACK-only, the UE can convert the reporting mode to ACK/NACK depending on the number of NACK-only bits (when more than one data TB is received) for mode 1 and NACK-only mode 2 has limitations and not applicable in all scenarios (note that it is limited to maximum 4 bits PUCCH at a time). For that reason, there are scenarios where the network will refrain from configuring even NACK-only to the UEs.


Regarding power consumption, UE monitors the retransmission only when data is not received correctly and it can be up to network configuration (option 1) or UE implementation (option 2). 

Regarding postponing to Rel.18, We cannot postpone to Rel-18 as there is no objective for this and what will happen with Rel-17 UEs? The benefit is quite clear that UE receives retransmissions, even if the network configured UE not to provide feedback, e.g., in case of PUCCH congestion.


	Qualcomm
	Slightly prefer Option 1 
	Either option ok. No strong view. Slightly prefer option 1.

	ZTE
	Option 2
	

	LGE
	Option 2
	The last part of NOTE can be removed.

NOTE 3: If drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM is configured, the UEs can optionally start timers drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM if HARQ is disabled, and if UE knows when the corresponding DL HARQ feedback would be transmitted if enabled for the corresponding HARQ process in the first symbol after the end of the corresponding HARQ feedback.

	Xiaomi
	Option 2
	

	MediaTek
	Comment
	We don’t observe too much benefit for this optimization. If the NW schedule well, the NACK-only mode should be configured in this situation.
Therefore, we prefer not to bring this for Rel-17 and we can postpone this optimization in Rel-18 MBS.

	CATT
	Option 2 with comment
	Option 2 is already allowed by the current spec. NOTE is not needed.

	Huawei, HiSilicon
	Comments

	Similar view with Vivo and MTK. 

Actually we see no issue with current specs. On one hand, the proposed solutions may give the UEs configured with HARQ feedback a chance to receive retransmission. On the other hand, it may add also UE power consumption. 
Perhaps the NW can configure HARQ feedback enabling in the first place if the reliability is an issue for this UE. If the UL resource is an issue, the NW can always configure NACK-only mode to save UL resource.
Changing the principle of how UE behaves when HARQ feedback is disabled is not preferred at this stage. 

	vivo
	Comments
	Frankly, all the options are optimization rather than correction.The performance gain is not obvious compared with the NACK-only configuration case. We suggest postponing this to a later Release (e.g. Rel-18), where the benefit is more obvious for INACTIVE UE. 
If the majority think we need this optimization in Rel-17, we are okay with Option 2’s intention and would like to FFS spec impact.

	Samsung
	Option 1
	If we go with Option 2, gNB has no idea whether UE starts the timer or not. Then, the safe and sensible implementation is not to configure it or not to use it. Option 1 is cleaner.

	
	
	

	
	
	

	
	
	

	
	
	



Summary: (4/10) companies prefer option 2, (1/10) company does not share a strong view on option 1 or option 2, (2/10) companies are okay with option 2 if majority thinks so, (1/10) prefer option 1, and (2/10) companies prefer not to have this change for Rel. 17.
Observation:  (7/10) companies could be fine with option 2.
Proposal: Proceed with option 2

Text proposal for MAC and RRC for option 1 and option 2 are given below:
Option 1: Text proposal for MAC:

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>	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 configured 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>	else if drx-HARQ-RTT-TimerDL-PTM is configured and UE knows when the corresponding DL HARQ feedback would be transmitted if enabled:
3>	start the drx-HARQ-RTT-TimerDL-PTM for the corresponding HARQ process in the first symbol after the end of the corresponding 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;
2>	stop drx-InactivityTimerPTM of the DRX for this G-RNTI or 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:
[bookmark: OLE_LINK1]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 configured 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>	else if drx-HARQ-RTT-TimerDL-PTM is configured and UE knows when the corresponding DL HARQ feedback would be transmitted if enabled:
4>	start the drx-HARQ-RTT-TimerDL-PTM for the corresponding HARQ process in the first symbol after the end of the corresponding 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).


Option 2: Text proposal for MAC:

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>	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 configured 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;
2>	stop drx-InactivityTimerPTM of the DRX for this G-RNTI or 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 configured 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.
NOTE 3: If drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM is configured, the UEs can optionally start timers drx-HARQ-RTT-TimerDL-PTM and drx-RetransmissionTimerDL-PTM if HARQ is disabled, and if UE knows when the corresponding DL HARQ feedback would be transmitted if enabled for the corresponding HARQ process in the first symbol after the end of the corresponding HARQ feedback. 
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).



Option 1 and Option 2: Text proposal for RRC

[bookmark: _Toc131065371]–	DRX-ConfigPTM
The IE DRX-Config-PTM is used to configure DRX related parameters for PTM transmission as specified in TS 38.321 [3].
DRX-Config-PTM information element
-- ASN1START
-- TAG-DRX-CONFIGPTM-START

DRX-ConfigPTM-r17 ::=             SEQUENCE {
    drx-onDurationTimerPTM-r17        CHOICE {
        subMilliSeconds                   INTEGER (1..31),
        milliSeconds                      ENUMERATED {
            ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60,
            ms80, ms100, ms200, ms300, ms400, ms500, ms600, ms800, ms1000, ms1200,
            ms1600, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1
        }
    },
    drx-InactivityTimerPTM-r17        ENUMERATED {
            ms0, ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60, ms80,
            ms100, ms200, ms300, ms500, ms750, ms1280, ms1920, ms2560, spare9, spare8,
            spare7, spare6, spare5, spare4, spare3, spare2, spare1
    },
    drx-HARQ-RTT-TimerDL-PTM-r17      INTEGER (0..56)                      OPTIONAL,  -- Cond HARQFeedback
    drx-RetransmissionTimerDL-PTM-r17 ENUMERATED {
            sl0, sl1, sl2, sl4, sl6, sl8, sl16, sl24, sl33, sl40, sl64, sl80, sl96, sl112, sl128,
            sl160, sl320, spare15, spare14, spare13, spare12, spare11, spare10, spare9,
            spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1
    }                                                                      OPTIONAL,   -- Cond HARQFeedback
    drx-LongCycleStartOffsetPTM-r17   CHOICE {
        ms10                              INTEGER(0..9),
        ms20                              INTEGER(0..19),
        ms32                              INTEGER(0..31),
        ms40                              INTEGER(0..39),
        ms60                              INTEGER(0..59),
        ms64                              INTEGER(0..63),
        ms70                              INTEGER(0..69),
        ms80                              INTEGER(0..79),
        ms128                             INTEGER(0..127),
        ms160                             INTEGER(0..159),
        ms256                             INTEGER(0..255),
        ms320                             INTEGER(0..319),
        ms512                             INTEGER(0..511),
        ms640                             INTEGER(0..639),
        ms1024                            INTEGER(0..1023),
        ms1280                            INTEGER(0..1279),
        ms2048                            INTEGER(0..2047),
        ms2560                            INTEGER(0..2559),
        ms5120                            INTEGER(0..5119),
        ms10240                           INTEGER(0..10239)
    },
    drx-SlotOffsetPTM-r17                 INTEGER (0..31)
}

-- TAG-DRX-CONFIGPTM-STOP
-- ASN1STOP

	DRX-Config-PTM field descriptions

	drx-HARQ-RTT-Timer-DL-PTM
Value in number of symbols of the CFR where the transport block was received.

	drx-InactivityTimerPTM
Value in multiple integers of 1 ms. ms0 corresponds to 0, ms1 corresponds to 1 ms, ms2 corresponds to 2 ms, and so on.

	drx-LongCycleStartOffsetPTM
drx-LongCycle-PTM in ms and drx-StartOffset-PTM in multiples of 1 ms.

	drx-onDurationTimerPTM
Value in multiples of 1/32 ms (subMilliSeconds) or in ms (milliSecond). For the latter, value ms1 corresponds to 1 ms, value ms2 corresponds to 2 ms, and so on.

	drx-RetransmissionTimer-DL-PTM
Value in number of slot lengths of the CFR where the transport block was received. value sl0 corresponds to 0 slots, sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, and so on.

	drx-SlotOffsetPTM
Value in 1/32 ms. Value 0 corresponds to 0 ms, value 1 corresponds to 1/32 ms, value 2 corresponds to 2/32 ms, and so on.



	Conditional Presence
	Explanation

	HARQFeedback
	The field is mandatory present if HARQ feedback is enabled for a G-RNTI/G-CS-RNTI associated with this DRX configuration. Otherwise, it is optionally present if UE is expected to receive HARQ PTM retransmissions requested by other UEs. It is absent otherwise. 




