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1   Introduction
This paper handles the following email discussion:

[AT113bis-e][707][V2X/SL] Uu DRX impact to support SL (CATT)

        Scope: Summarize and discuss Uu DRX impact to support SL based on the companies’ contributions (2.2 in R2-2102690, 2.4 in R2-2102771 and similar ones in others) including any need of separate timer to define additional Uu active time for SL mode 1 operation, etc.  

        Intended outcome: Discussion summary in R2-2104473. 

Deadline: 4/19, 10:00am (UTC), R2-2104473 should be available before next Monday session on SL enhancement
This email discussion is divided in two phases:

· Phase I with the deadline on Thursday April 15 22:00 UTC for companies to provide their views on the questions.
· Phase II with the deadline on Monday April 19 10:00 UTC for rapporteur to finalize summary report based on input of Phase I.
2   Discussion

In Rel-17, it is possible that SL DRX and SL resource allocation mode 1 are simultaneously configured for one UE. And in RAN2#113 meeting, it was agreed that: 

[image: image1]
The above agreement means if UE is configured with SL resource allocation mode 1 and there is SL data transmission requirement, the Uu should be kept in active time. Hence, it is obvious that SL DRX will impact the Uu DRX. In this email discussion, we will discuss the detailed SL DRX impacts on Uu DRX.
2.1   Impact on the drx-onDurationTimer and drx-InactivityTimer in Uu
In [2], it mentioned that “when both DRX and NR SL mode 1 are configured, NG-RAN will properly configure drx-onDurationTimer and drx-InactivityTimer e.g. considering SL traffic patterns to be reported and DL/UL traffic patterns”. According to the rapporteur’ understanding, we should first make clear whether it is necessary to introduce SL-specific drx-onDurationTimer and drx-InactivityTimer in Uu? 
Question 1-1: Whether to introduce SL-specific drx-onDurationTimer in Uu? Please give your comments. 
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Question 1-2: Whether to introduce SL-specific drx-InactivityTimer in Uu? Please give your comments. 
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Regarding to the drx-onDurationTimer, it is no doubt that its maintainence should follow legacy Uu. Regarding to the drx-InactivityTimer, no matter which answer is chosen for Question 1-2, new drx-InactivityTimer maintenance mechanism should be considered if taking SL scheduling into account. In [1] and [5], it is proposed that the Tx UE should start or restart the Uu drx-InactivityTimer if the UE receives a PDCCH indicating a new SL transmission.
Question 1-3: For sidelink resource allocation mode 1, regarding to the drx-InactivityTimer maintenance, which options do you prefer? Please give your comments.
· Option 1: Tx UE should start or restart the Uu drx-InactivityTimer if the UE receives a PDCCH indicating a new SL transmission;
· Option 2: others (if companies have other options, it can be added here).
	Companies
	Option
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


2.2   Impact on the drx-HARQ-RTT-Timer and drx-RetransmissionTimer in Uu

According to TS38.321, two drx-HARQ-RTT-Timers are defined as below, one is for UL and another is for DL.

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

-
drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.


In there is SL PUCCH configuration in Uu, according to the analysis in [1]

 REF _Ref69287293 \r \h 
[2]

 REF _Ref69290029 \r \h 
[3]

 REF _Ref69290031 \r \h 
[4][5]

 REF _Ref69303714 \n \h 
[6], SL-specific drx-HARQ-RTT-Timer is suggested to be introduced in Uu.
Question 2-1: Whether to introduce SL HARQ process related DRX timers, which including drx-HARQ-RTT-Timer and drx-RetransmissionTimer, in Uu? Please give your comments. 
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


If the answer of Question 2-1 is Yes, the pre-condition for supporting such timers should be further discussed. According to the current NR Uu specification, drx-HARQ-RTT-Timer and drx-RetransmissionTimer for each downlink process are configured for Uu DRX since the UE needs to receive the retransmission resource allocation information from the gNB. In the rapporteur’s understanding, the similar principle is also applied for NR sidelink. For NR sidelink, if PUCCH for SL HARQ FB is not configured, SL retransmission will not happen, these timers does not need to be maintained; on the contrary, SL retransmission is possible and it should main these SL-specific HARQ retransmission related timers in Uu. 

Question 2-2: Do companies agree that the SL HARQ process related timers (drx-HARQ-RTT-Timer and drx-RetransmissionTimer) only need to be supported when there is PUCCH configuration for SL HARQ FB in Uu? Please give your comments. 
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


If the answer of Question 2-1 is Yes, it should also discuss how to define the SL-specific drx-HARQ-RTT-Timer and  drx-RetransmissionTimer. In Uu, the legacy corresponding descriptions are as below:
	-
drx-RetransmissionTimerDL (per DL HARQ process except for the broadcast process): the maximum duration until a DL retransmission is received;

-
drx-RetransmissionTimerUL (per UL HARQ process): the maximum duration until a grant for UL retransmission is received;

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

-
drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.


According to [2], [3] and [5], the similar definitions as Uu are suggested.
	Proposals in [2]:
-
drx-RetransmissionTimerSL (per Sidelink process): the maximum duration until a grant for SL retransmission is received;

-
drx-HARQ-RTT-TimerSL (per Sidelink process): the minimum duration before a SL retransmission grant is expected by the MAC entity.

	Proposals in [3]

:
·  drx-RetransmissionTimerSLmode1 (per SL HARQ process): the maximum duration until a grant for SL retransmission is received;
·  drx-HARQ-RTT-TimerSLmode1 (per SL HARQ process): the minimum duration before a SL HARQ retransmission grant is expected by the MAC entity.

	Proposals in [5]:
Proposal 2: For the case when UE is configured with sl-PUCCH-Config, define two HARQ related timer, i.e. drx-HARQ-RTT-TimerSL and drx-RetransmssionTimerSL for each SL HARQ process. The values of these two timers are configured by gNB.

· drx-RetransmissionTimerSL (per Sidelink process): the maximum duration until a grant for SL retransmission is received;

· drx-HARQ-RTT-TimerSL (per Sidelink process): the minimum duration before a SL HARQ retransmission grant is expected by the MAC entity.


Question 2-3: Whether the following definitions for SL-specific drx-HARQ-RTT-Timer and drx-RetransmissionTimer can be agreed (note: please ignore the detailed name of the SL-specific drx-HARQ-RTT-Timer and drx-RetransmissionTimer, which will be discussed separately in section 2.3)? Please give your comments. 
· drx-RetransmissionTimerSL (per Sidelink process): the maximum duration until a grant for SL retransmission is received;

· drx-HARQ-RTT-TimerSL (per Sidelink process): the minimum duration before a SL retransmission grant is expected by the MAC entity.
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


If the answer of Question 2-1 is Yes, how to maintain the SL-specific drx-HARQ-RTT-Timer and drx-RetransmissionTimer should also be further discussed.  Some similar proposals are suggested in the corresponding contributions [1] [4] [5], listed below:
	Proposals in [1]:
Proposal 5: For NR sidelink, if mode 1 resource allocation is used, UE should start the drx-HARQ-RTT-TimerUuSL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the SL HARQ feedback in Uu.
Proposal 6: For NR sidelink, if mode 1 resource allocation is used, UE should start the drx-RetransmissionTimerULSL if drx-HARQ-RTT-TimerUuSL expiries and the data of the corresponding SL HARQ process is not successfully decoded.

	Proposal in [4]:
Proposal 1 if a SL HARQ feedback is received, start the drx-HARQ-RTT-TimerSL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the SL HARQ feedback.

Proposal 2 if the data of the corresponding SL HARQ process was not successfully decoded, start the drx-RetransmissionTimerSL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerSL.

	Proposal in [5]:
Proposal 3: If the UE needs to send the SL HARQ feedback via the PUCCH to the gNB, the UE shall:

· Start the drx-HARQ-RTT-TimerSL for the corresponding SL HARQ process in the first symbol after the end of the PUCCH resources carrying the SL HARQ feedback;

· Stop the drx-RetransmissionTimerSL for the corresponding HARQ process.

Proposal 4: Upon the expiry of a drx-HARQ-RTT-TimerSL, and the data of the corresponding SL HARQ process has not been successfully transmitted via the sidelink, the UE shall:

· Start the drx-RetransmissionTimerSL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerSL


Question 2-4: Whether companies can agree the following timer maintenance mechanism for SL-specific drx-HARQ-RTT-Timer? Please give your comments.
· UE should start the SL-specific drx-HARQ-RTT-Timer in Uu for the corresponding SL HARQ process in the first symbol after the end of the corresponding transmission carrying the SL HARQ feedback.
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Question 2-5: Whether companies can agree the following time maintenance mechanism for SL-specific drx-RetransmissionTimer? Please give your comments.
· If the data of the corresponding HARQ process was not successfully decoded in sidelink, UE should start the SL-specific drx-RetransmissionTimer in Uu for the corresponding HARQ process in the first symbol after the expiry of the SL-specific drx-HARQ-RTT-Timer.
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


According to the proposal in [5], it also mentioned that if the UE needs to send the SL HARQ feedback via the PUCCH to the gNB, the UE shall start the drx-HARQ-RTT-TimerSL for the corresponding SL HARQ process in the first symbol after the end of the PUCCH resources carrying the SL HARQ feedback. And in the meanwhile, it should stop the drx-RetransmissionTimerSL for the corresponding HARQ process.

Question 2-6: Whether companies can agree to stop the SL-specific drx-RetransmissionTimer in the meanwhile of the start of the drx-HARQ-RTT-TimerSL? Please give your comments.
	Companies
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


2.3   Name of the SL-specific DRX timers in Uu
How to define the name of the SL-specific DRX timers in Uu has been discussed in [1]

 REF _Ref69287293 \n \h 
[2]

 REF _Ref69290029 \n \h 
[3][5]:

· drx-HARQ-RTT-TimerUuSL and drx-RetransmissionTimerUuSL in  [1];
· drx-HARQ-RTT-TimerSLmode1 and drx-RetransmissionTimerSLmode1 in  [3];
· drx-HARQ-RTT-TimerSL and drx-RetransmissionTimerSL in  [2][5]
.
Based on the rapporteur’s understanding, using suffix –SL may cause confusion with the SL DRX timers used in PC5 interface. In order to facilitate the consecutive discussion, it had better make clear how to define the SL-specific DRX related timers in Uu.
Question 3-1: Regarding to the name of the SL-specific DRX related timers in Uu, which suffix should be used:
· Option 1: UuSL;
· Option 2: SLmode1;
· Option 3: SL;
· Option 4: others (if company has different views, please add it here).
	Companies
	Option
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


2.4   Others
Regarding the issue that Uu DRX timer impact to support SL, besides the issues listed in the above sections, if companies still have other issues, please listed in the table below:

	Companies
	Issue description

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3   Conclusion
4   Reference
[1].  R2-2102690
DRX Active Time Alignment between Uu and SL  CATT
[2].  R2-2102771
Further discussion on Sidelink DRX   LG

[3].  R2-2103003
General aspects of SL DRX
  Ericsson,Qualcomm Incorporated
[4].  R2-2102979
Discussion on  Coordination between Uu DRX and SL DRX
ZTE
[5].  R2-2104113
Discussion on SL communication impact on Uu DRX
Huawei, HiSilicon
[6].  R2-2103470
Coordination between Uu DRX and SL DRX 
 Lenovo, Motorola Mobility
Agreements on high-level principles for SL DRX


9: In mode 1, when in RRC_CONNECTED, if DRX is configured, the MAC entity monitors the PDCCH for the MAC entity's SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI in Uu DRX Active Time. MAC entity does not need to monitor the PDCCH for the MAC entity's SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI in Uu DRX in-active Time.
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