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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In the last RAN2 meeting, SL DRX configuration had been discussed and achieved the following agreements:
Agreements on SL DRX configurations
1: 	For broadcast/groupcast, for out-of-coverage case, TX-UE/RX-UE obtain DRX configuration from pre-configuration.
2:	For broadcast/groupcast, for in-coverage case, RRC_IDLE/INACTIVE TX-UE/RX-UE obtain DRX configuration from SIB. It is up to network implementation how to coordinate active time between different cells.
3:	For broadcast/groupcast, for in-coverage case, for RRC_CONNECTED TX-UE/RX-UE can obtain DRX configuration from SIB. FFS on whether dedicated-RRC is also used.
4:	For unicast, for OOC scenario, the UE who sends out the DRX configuration decides on the DRX configuration. FFS on whether pre-configuration and/or the assistance information from the peer UE is also taken into account when determining the DRX configuration.
5: 	For unicast, for OOC scenario, adopt per-direction DRX configuration is as baseline. FFS on whether it is TX-centric or Rx-centric, i.e. TX UE or RX UE decides it.
	
In this contribution, we aim at analysis and proposals on mechanisms to configure SL DRX for groupcast and broadcast.
2. Discussion
2.1. SL DRX configuration for groupcast and broadcast
In the last meeting, RAN2 had agreed that SL DRX configuration should be acquired by TX UE and RX UE(s) separately from SIB or pre-configuraiton for groupcast and broadcast. That is to say, TX UE and RX UE(s) need to choose same DRX parameters based on services information. 
In TS23.287, there are following key information for groupcast and broadcast:
	-	For broadcast and groupcast modes of V2X communication over NR based PC5, standardized PQI values are applied by the UE, as there is no signalling over PC5 reference point for these cases.
6)	Policy/parameters when NR PC5 is selected:
-	The mapping of V2X service types to V2X frequencies with Geographical Area(s).
-	The mapping of V2X service types to the default mode of communication (i.e. broadcast mode, groupcast mode or unicast mode).
-	The mapping of V2X service types to Destination Layer-2 ID(s) for broadcast.
-	The mapping of V2X service types to Destination Layer-2 ID(s) for groupcast mode communication.
-	The mapping of V2X service types to default Destination Layer-2 ID(s) for initial signalling to establish unicast connection.
-	The mapping of V2X service types to PC5 QoS parameters defined in clause 5.4.2 (i.e. PQI and conditionally other parameters such as MFBR/GFBR, etc.).

For groupcast mode of V2X communication over PC5 reference point, the V2X application layer may provide group identifier information. When the group identifier information is provided by the V2X application layer, the UE converts the provided group identifier into a destination Layer-2 ID. When the group identifier information is not provided by the V2X application layer, the UE determines the destination Layer-2 ID based on configuration of the mapping between V2X service type and Layer-2 ID.


Based on the above, we have following illustrations for broadcast and groupcast services about relationships between Destination Layer-2 ID, service type and QoS flow information.
[bookmark: _GoBack]Table 1 Illustrations for broadcast and groupcast
	
	Destination Layer-2 ID
	Service type
	QoS and PFI
	Mapping relationship

	Broadcast
	UE is configured with the destination Layer-2 ID(s) to be used for V2X services.
	With the mapping of V2X service types to Destination Layer-2 ID(s) for broadcast
	V2X layer provides to AS layer
	Policy/parameters:
Service types -> Destination Layer-2 ID(s)
Service types -> PC5 QoS parameters

	Groupcast for application Layer connection-less group
	When the group identifier information is not provided by the V2X application layer, the UE determines the destination Layer-2 ID based on configuration of the mapping between V2X service type and Layer-2 ID
	With the mapping of V2X service types to Destination Layer-2 ID(s) for groupcast mode communication.
	V2X layer provides to AS layer
	

	Groupcast for application Layer managed group
	When the group identifier information is provided by the V2X application layer, the UE converts the provided group identifier into a destination Layer-2 ID
	V2X layer provide
	V2X layer provides to AS layer
	Destination Layer-2 ID converted by group identifier


Hence, there may be three granularities to configure DRX parameter sets for groupcast and broadcast:
· Option 1: per pre-defined destination Layer-2 ID;  
· Option 2: per pre-defined service type;  
· Option 3: per PC5 QoS profile/list，i.e. with standardized PQI values. 
Option 2 is invisible to RAN2 and can be excluded. Both option 1 and option 3 are feasible. Option 1 means that with pre-defined destination Layer-2 ID, TX UE and RX UE(s) can find the corresponding DRX parameter set. From network configuration perspective, each pre-defined destination Layer-2 ID is mapped to several known QoS flows and DRX parameters can be decided by the service characteristics of the overall QoS flows. An example for DRX configuration can be {desination L2 ID list 1, DRX parameter set 1}, {designation L2 ID list 2, DRX parameter set 2} and so on. There may be a signaling overhead issue when the number of pre-defined destination L2 IDs is large or out of control. Furthermore, option 1 can not cover the cases that destination L2 ID is converted by group identifier, i.e. not pre-defined but dynamic L2 ID.
[bookmark: _Hlk67663741]Option 3 is the smallest unit for DRX parameter set determination. Any groupcast or broadcast service must be composed of one or sevaral QoS flows. Each QoS flow will have standardized QoS profile since standardized PQI values are applied by the UE for groupcast and broadcast modes. SIB/pre-configuration signaling can define a DRX parameter set for each QoS flow and TX/RX UE selects the final DRX parameter set based on pre-defined criteria, e.g. the most stringent parameters set. The following table gives an DRX configuration example based on QoS flow level. If a groupcast or broadcast service has one QoS flow of set 1, e.g. delay sensitive, no DRX can be configured, whereas DRX set 2, 3, 4, and 5 are traversed in turn and the most stringent DRX parameter set can be found.
	
	PQI
Value
	Default Priority Level
	Packet Delay Budget
	Packet Error
Rate 
	Example DRX parameters

	DRX Set 1
	91
	2
	3 ms
	10-5
	No DRX

	
	55
	3
	10 ms 
	10-4
	

	
	90
	3 
	10 ms

	10-4
	

	DRX Set 2
	21

	3
	20 ms

	10-4
	No DRX or 
10ms cyle + 2ms onDuration


	
	56
	6
	20 ms
	10-1
	

	
	57
	5
	25 ms 
	10-1
	

	DRX Set 3
	22

	4
	50 ms
	10-2
	32 ms cycle + 4ms onDuration

	DRX Set 5
	23
	3
	100 ms
	10-4
	64ms cycle + 6ms onDuration

	
	58
	4
	100 ms
	10-2
	

	DRX Set 5
	59
	6
	500 ms
	10-1
	320ms cycle + 10ms onDuration

	
	


For broadcast and groupcast, only standardized PQI value is supported. Hence the signaling overhead for option 3 is small. Furthermore, option 3 can be also used for managed group cases, e.g. dynamic destination L2 ID and potential dynamic QoS flow combinations. From the perspective of signaling overhead and flexibility, option 3 is better than option 1. 
Hence we propose:
Proposal 1: DRX parameter set should be configured per standardized PQI value/PQI values group for both broadcast and groupcast.

2.2. DRX offset issues for groupcast and broadcast
From the perspective of RX UE power saving, active time of different groupcast and broadcast related to one UE should be aligned with each other as much as possible where the UE can wake up once for all of reception from different sources. But from the perspective of resource efficiency and collision, different groupcast and broadcast services should be transmitted in different position.  It can be left to network implementation to configure same or similar services with same DRX cycle offset and give different services with distributed DRX cycle offset. 
Proposal 2: DRX cycle offset can be left to network implementation, e.g. to configure with aligned values for same or similar services and distributed values for different services, to compromise between UE power saving and resource efficiency/collisions.
2.3. Support of SL DRX Command MAC CE for groupcast
Whether to support SL DRX Command MAC CE for groupcast is left as a FFS issue from the last RAN2 meeting. In groupcast scenario, any group member can be TX UE or RX UE, and thus, the usage of SL DRX Command MAC CE among a group of UEs is not that efficient in most of the time and may cause much signalling overhead. Moreover, the group leader and member managed in application layer don’t necessarily mean the sender or receiver of the SL DRX Command MAC CE. Who is sending or receiving the SL DRX Command MAC CE in groupcast could be a much more complex issue than in unicast scenario. From overall viewpoint, we don’t see any necessity and benefit in using SL DRX command MAC CE for groupcast. Therefore, we suggest not to support SL DRX Command MAC CE for groupcast.
Proposal 3:  SL DRX Command MAC CE for groupcast is NOT supported. 
3. Conclusion
In this contribution, we give analysis and solutions on SL DRX for broadcast and groupcast. Based on the discussion, we have the following proposals:
Proposal 1: DRX parameter set should be configured per standardized PQI value/PQI values group for both broadcast and groupcast.
Proposal 2: DRX cycle offset can be left to network implementation, e.g. to configure with aligned values for same or similar services and distributed values for different services, to compromise between UE power saving and resource efficiency/collisions.
Proposal 3:  SL DRX Command MAC CE for groupcast is NOT supported. 
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[bookmark: _Toc19199107][bookmark: _Toc27821897][bookmark: _Toc36126251][bookmark: _Toc45012575]5.4.4	Standardized PQI to QoS characteristics mapping
The one-to-one mapping of standardized PQI values to PC5 QoS characteristics is specified in table 5.4.4-1.
Table 5.4.4-1: Standardized PQI to QoS characteristics mapping
	PQI
Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error
Rate 
	Default Maximum Data Burst Volume
	Default
Averaging Window
	Example Services

	21

	
GBR
	3
	20 ms

	10-4
	N/A
	2000 ms
	Platooning between UEs – Higher degree of automation;
Platooning between UE and RSU – Higher degree of automation

	22

	(NOTE 1)
	4
	50 ms
	10-2
	N/A
	2000 ms
	Sensor sharing – higher degree of automation 

	23
	
	3
	100 ms
	10-4
	N/A
	2000 ms
	Information sharing for automated driving – between UEs or UE and RSU - higher degree of automation

	55
	Non-GBR
	3
	10 ms 
	10-4
	N/A
	N/A
	Cooperative lane change – higher degree of automation

	56
	
	6
	20 ms
	10-1
	N/A
	N/A
	Platooning informative exchange – low degree of automation;
Platooning – information sharing with RSU 

	57
	
	5
	25 ms 
	10-1
	N/A
	N/A
	Cooperative lane change – lower degree of automation 

	58
	
	4
	100 ms
	10-2
	N/A
	N/A
	Sensor information sharing – lower degree of automation

	59
	
	6
	500 ms
	10-1
	N/A
	N/A
	Platooning – reporting to an RSU

	90
	Delay Critical GBR
	3 
	10 ms

	10-4
	2000 bytes
	2000 ms
	Cooperative collision avoidance;
Sensor sharing – Higher degree of automation;
Video sharing – higher degree of automation

	91
	(NOTE 1)
	2
	3 ms
	10-5
	2000 bytes
	2000 ms
	Emergency trajectory alignment;
Sensor sharing – Higher degree of automation

	NOTE 1:	GBR and Delay Critical GBR PQIs can only be used for unicast PC5 communications.



NOTE 1:	For Standardized PQI to QoS characteristics mapping, the table will be extended/updated to support service requirements for other identified V2X services.
NOTE 2:	The PQIs may be used for other services than V2X.
NOTE 3:	A PQI may be used together with an application indicated priority, which overrides the Default Priority Level of the PQI.

