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Introduction

During RAN2#113e meeting, following agreements on SL DRX for groupcast had been reached:
2:
For SL groupcast/broadcast, SL DRX configuration can be configured in common. FFS on granularity of SL DRX configuration.

6b: 
HARQ RTT is supported in SL groupcast. FFS for the detailed condition when it is supported. FFS whether HARQ RTT is explicitly configured or can be based on SCI. FFS on the need of HARQ retransmission timer.

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.

1: 
RAN2 kindly agree that for groupcast and broadcast communication further granularity to multiple sets of DRX configurations (beyond just cast type) is required i.e. more than two DRX Cycle configurations should be supported in specification.

2:
RAN2 will study/discuss how PQI and/or L2 destination ID is used to derive groupcast and broadcast DRX configuration.

1: 
Timer-based SL DRX is also applied to SL groupcast/broadcast.

In this contribution, we will discuss the SL DRX configuration related issues for groupcast, such as how to configure DRX cycle, DRX slot offset, inactivity timer and  HARQ RTT/retransmission  timer.
Discussion
SL DRX cycle

For SL groupcast/broadcast, it is agreed that further granularity to multiple sets of DRX configurations (beyond just cast type) is required i.e. more than two DRX Cycle configurations should be supported in specification and RAN2 will study/discuss how PQI and/or L2 destination ID is used to derive groupcast and broadcast DRX configuration.
According to TS 24.587[1], UE’s  usage of V2X communication is controlled by V2X communication parameters. The V2X communication parameters consist of the configuration parameters for V2X communication over PC5 is listed as below:

	5.2.3
Configuration parameters for V2X communication over PC5

The configuration parameters for V2X communication over PC5 consist of:

i)
configuration parameters for a V2X communication over PC5 in NR-PC5, consisting of:

1)
optionally, a list of V2X service identifier to V2X NR frequency mapping rules. Each mapping rule contains one or more V2X service identifiers and the V2X NR frequencies with associated geographical areas;
2)
a list of V2X service identifier to destination layer-2 ID for broadcast mapping rules. Each mapping rule contains one or more V2X service identifiers and the destination layer-2 ID for broadcast;
3)
optionally, a default destination layer-2 ID for broadcast;

4)
a list of V2X service identifier to destination layer-2 ID for groupcast mapping rules. Each mapping rule contains one or more V2X service identifiers and the destination layer-2 ID for groupcast;
5)
a list of V2X service identifier to default destination layer-2 ID for unicast initial signaling mapping rules. Each mapping rule contains one or more V2X service identifiers and the default destination layer-2 ID for initial signalling to establish unicast connection;
6)
a list of V2X service identifier to PC5 QoS parameters mapping rules. The PC5 QoS parameters are specified in clause 5.4.2 of 3GPP TS 23.287 [3];
7)
an AS configuration, including a list of SLRB mapping rules applicable when the UE is not served by E-UTRA and is not served by NR. Each SLRB mapping rule contains a PC5 QoS profile and an SLRB. The PC5 QoS profile contains the following parameters:

i)
the PC5 QoS profile contains a PQI;

ii)
if the PQI of the PC5 QoS profile identifies a GBR QoS, the PC5 QoS profile contains a PC5 flow bit rates consisting of a guaranteed flow bit rate (GFBR) and a maximum flow bit rate (MFBR);

iii)
if the PQI of the PC5 QoS profile identifies a non-GBR QoS, the PC5 QoS profile contains the PC5 link aggregated bit rate consisting of a per link aggregate maximum bit rate (PC5 LINK-AMBR);

NOTE:
PC5 link aggregated bit rate is only used for unicast mode communications over PC5.

iv)
the PC5 QoS profile contains a range, which is only used for groupcast mode communications over PC5; and

v)
the PC5 QoS profile can contain the priority level, the averaging window, and the maximum data burst volume. If one or more of the priority level, the averaging window or the maximum data burst volume are not contained in the PC5 QoS profile, their default values apply;


Based on above highlight in yellow, the mapping rule between a list of V2X service identifiers and the destination layer-2 ID for groupcast/broadcast are configured. In addition, a list of V2X service identifier to PC5 QoS parameters mapping rules are configured, too. That means the possible PC5 QoS parameters can be derived according to the destination layer-2 ID for groupcas/broadcastt.

Observation 1: Based on the TS 24.587, the possible PC5 QoS parameters can be derived according to the destination layer-2 ID for groupcast/broadcast.

Considering that different service with different PC5 QoS requirement may need to be configured with different SL DRX cycle, the network can configure multiple SL DRX cycles and mapping relationship between PC5 QoS profile and SL DRX cycle. Then both the Tx UE and Rx UE can derive the PC5 QoS parameters based on the destination layer-2 ID, and further derive the SL DRX cycle based on the PC5 QoS parameters.

For SL groupcast/broadcast, it is suggested that the network configures mapping relationship between PC5 QoS profile and SL DRX cycle. Then both the Tx UE and Rx UE can derive the PC5 QoS parameters based on the destination layer-2 ID, and further derive the SL DRX cycle based on the PC5 QoS parameters.
SL DRX Start Offset

Based on above proposal, for different traffic of SL groupcas/broadcast that belongs to different destination layer-2 ID, if they have similar PC5 QoS parameters, they may have the same SL DRX cycle based on the mapping relationship between different PC5 QoS profile and SL DRX cycle. That means maybe lots of UEs involved in different groupcast/broadcast services are configured with the same SL DRX cycle. If they wake up at the same time, it may cause congestion and increase the probability of resource collision. In order to avoid congestion and decrease the the probability of resource collision, it is better to configure different sl-drx-StartOffset for different groupcast/broadcast services, then they will not wake up at the same time.

Observation 2:  Maybe lots of UEs involved in different groupcast/broadcast services are configured with the same SL DRX cycle. If they wake up at the same time, it may cause congestion and increase the probability of resource collision. 

For SL groupcast/broadcast, it is suggested to configure different sl-drx-StartOffset for different groupcast/broadcast services. 
Inactivity timer

Briefly speaking, we think the inactivity timer shall not be used for groupcast due to following reasons:

A UE in a group may join the group at a time when the on duration timer is not running but one or more Tx UEs are transmitting (due to a running inactivity timer).  In this case, these new UEs joining the group may not receive transmissions until the next on duration.  

If  Tx UE can start its inactivity timer and perform further transmissions outside the on duration when one or more Rx UE within the group does not send ACK/NACK feedback. These UEs may miss all subsequent transmissions until the next on duration if the Tx UE continues to perform transmissions.  

If  Tx UE may not start its inactivity timer if any of the Rx UE within the group does not send ACK/NACK feedback. But how does the other Rx UE(s)  within the group know whether the Tx UE start its inactivity timer since any of the Rx UE(s) within the group does not know the feedback status of other Rx UEs.

For SL groupcast, inactivity timer shall not be used.
HARQ RTT/Retransmission timer

In our opinion, if the retransmission resource is present in the SCI and pre-emption is disabled, since the time for  retransmission is very fixed and it shall be considered as active time of SL DRX,  there is no need to active SL  DRX HARQ RTT/retransmission timer.

Otherwise, if the retransmission resource is absent in the SCI or pre-emption is enabled, the time for  retransmission is not fixed. Then the DRX retransmission timer is necessary. Furthermore, for SL groupcast, it is agreed that SL DRX configuration can be configured in common, it is natural that the value of  SL drx-HARQ-RTT /drx-HARQ-retransmission timer of the Rx UE for the corresponding SL HARQ process shall be configured in common, too.
For SL groupcast, if the retransmission resource is present in the SCI and pre-emption is disabled,  there is no need to active SL DRX HARQ RTT/retransmission timer.

For SL groupcast, the value of  SL drx-HARQ-RTT /drx-HARQ-Retransmission timer of the Rx UE for the corresponding SL HARQ process shall be configured  in common.
Conclusion

Based on the analysis provided above, we have the following observation and proposals:

Observation 1: Based on the TS 24.587, the possible PC5 QoS parameters can be derived according to the destination layer-2 ID for groupcast/broadcast..

Observation 2:  Maybe lots of UEs involved in different groupcast/broadcast services are configured with the same SL DRX cycle. If they wake up at the same time, it may cause congestion and increase the probability of resource collision. 

For SL groupcast/broadcast, it is suggested that the network configures mapping relationship between PC5 QoS profile and SL DRX cycle. Then both the Tx UE and Rx UE can derive the PC5 QoS parameters based on the destination layer-2 ID, and further derive the SL DRX cycle based on the PC5 QoS parameters.
For SL groupcast/broadcast, it is suggested to configure different sl-drx-StartOffset for different groupcast/broadcast services. 
For SL groupcast, inactivity timer shall not be used.
For SL groupcast, if the retransmission resource is present in the SCI and pre-emption is disabled,  there is no need to active SL DRX HARQ RTT/retransmission timer.

For SL groupcast, the value of  SL drx-HARQ-RTT /drx-HARQ-Retransmission timer of the Rx UE for the corresponding SL HARQ process shall be configured  in common.
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