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Introduction
RAN2 made the following agreements at RAN2 #113e meeting [1].
1: 	For SL groupcast/broadcast, SL DRX configuration can be configured in common. FFS on granularity of SL DRX configuration.
2:	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.
3:	RAN2 will study/discuss how PQI and/or L2 destination ID is used to derive groupcast and broadcast DRX configuration.


In this contribution, we further discuss design aspects on sidelink DRX configuration for groupcast and broadcast based on destination ID or PQI.

Discussion  
At RAN2 #113e meeting, it was discussed if sidelink DRX configuration for groupcast and broadcast should be based on destination ID or PQI of QoS flow [1]. In this contribution, we discuss the pros and cons for destination ID based and PQI based sidelink DRX configuration for groupcast and broadcast.
Destination ID based
Since a destination ID is formed for a groupcast or a broadcast, it’s natural to group UEs participating in a groupcast or a broadcast with a common sidelink DRX configuration, i.e. a common active time and inactive time. Especially, for a UE joining or leaving a group, the corresponding sidelink DRX may be managed accordingly. 
Observation 1: With destination ID based sidelink DRX configuration, UEs are grouped for a group or a service (i.e. Destination ID) with a common active and inactive state for a groupcast or a broadcast.
The sidelink process under a HARQ entity is formed per a pair of a source ID and a destination ID, especially for HARQ timer related operations. Destination ID based sidelink configuration for a groupcast and broadcast is more aligned with the sidelink process.
Observation 2: With destination ID based sidelink DRX configuration, it’s more aligned with sidelink process (i.e., based on a pair of source ID and destination ID) especially for HARQ related timer operations. 
However, a destination ID has a large address space, e.g., L2 destination ID with 24 bits, and companies are concerned about how to map or group destination IDs to map to a few sidelink DRX configurations to avoid too many sidelink configurations in a proximity. In our view, a UE may participate in only a few groupcasts or broadcasts and the number of groupcasts or broadcasts provided in a proximity is also limited, therefore the sidelink DRX configurations based on destination IDs is limited also for a UE. 
Observation 3: L2 Destination ID has a large address space, the issue over how to map destination IDs into different sidelink DRXs to avoid too many SL DRX configurations is not substantial.
For a groupcast or broadcast, it’s possible that more than one QoS flow is supported. In this case, how should the sidelink DRX configuration be determined for destination ID based needs to be discussed. For example, if finer grid of sidelink DRX configurations per a destination ID is supported or not; if the sidelink DRX configuration per a destination ID is determined by the highest QoS requirement or not. 
Observation 4: With destination ID based sidelink DRX configuration, how to optimize the active time with more than one QoS flow needs to be discussed.

PQI based
For PQI based sidelink DRX configuration, UEs are grouped per a QoS requirement (i.e. a PQI value or a PQI class) for a common active or inactive time, which is optimized for a QoS flow.
Observation 5: With PQI based sidelink DRX configuration, UEs are grouped per a PQI (i.e., PQI value or class) with a common active or inactive time, which is more aligned with QoS requirement.
Comparing with destination ID address space, the PQI values are fewer and therefore the mapping between PQI values and sidelink DRX configurations may be straight forward.
Observation 6: With small set of PQI values, sidelink DRX may be configured per PQI values or group of PQI values for a groupcast or broadcast.
Since UEs are grouped per a PQI value instead of a groupcast or broadcast for active or inactive time, UEs participating in a groupcast or broadcast supporting multiple QoS flows, i.e. with different PQI values, may be configured with different sidelink DRX configurations and thus need to monitor all the sidelink DRXs for a packet to be received.
Observation 7: With PQI based sidelink DRX configuration, UEs participating in a groupcast or broadcast with multiple PQI values may need to support multiple SL DRXs accordingly.
Similarly, for groupcasts and broadcasts sharing a same PQI value, may be configured with a common sidelink DRX. In this case, the DRX on duration may be shared by multiple groupcasts and broadcasts in a proximity, which may cause uneven traffic distribution on sidelink.
Observation 8: With PQI based sidelink DRX configuration, multiple groups or services may share the same sidelink DRX on duration which may cause uneven traffic on sidelink.
Since UEs are grouped for sidelink DRX configuration per a PQI value, which is not aligned with the sidelink process under a HARQ entity, therefore a UE participating in multiple groupcasts or broadcasts has to manage different timers for different groupcasts or broadcasts (i.e. with different destination IDs) sharing the same sidelink DRX. Thus, more timers for a UE to maintain.
Observation 9: With PQI based sidelink DRX configuration, a UE participating in multiple groupcasts or broadcasts sharing the same sidelink DRX based on a PQI value has to manage different timers for different groupcasts or broadcasts (i.e. with different destination IDs).
Destination ID based or PQI based
Based on the discussion above, we summarized the comparison between destination ID based and PQI based sidelink DRX configuration for groupcasts or broadcast in Figure 1.


Figure 1 Comparison between Destination ID based and PQI based SL DX Configuration

From the comparison, we propose destination ID based sidelink configuration for groupcasts or broadcasts.
 Proposal 1: Support destination ID based sidelink DRX configuration for groupcast and broadcast.

Conclusion
In this contribution, we further discussed pros and cons of destination ID based and PQI based sidelink DRX configuration respectively and concluded with the following observations and proposals.
Observation 1: With destination ID based sidelink DRX configuration, UEs are grouped for a group or a service (i.e. Destination ID) with a common active and inactive state for a groupcast or a broadcast.
Observation 2: With destination ID based sidelink DRX configuration, it’s more aligned with sidelink process (i.e., based on a pair of source ID and destination ID) especially for HARQ related timer operations. 
Observation 3: L2 Destination ID has a large address space, the issue over how to map destination IDs into different sidelink DRXs to avoid too many SL DRX configurations is not substantial.
Observation 4: With destination ID based sidelink DRX configuration, how to optimize the active time with more than one QoS flow needs to be discussed.
Observation 5: With PQI based sidelink DRX configuration, UEs are grouped per a PQI (i.e., PQI value or class) with a common active or inactive time, which is more aligned with QoS requirement.
Observation 6: With small set of PQI values, sidelink DRX may be configured per PQI values or group of PQI values for a groupcast or broadcast.
Observation 7: With PQI based sidelink DRX configuration, UEs participating in a groupcast or broadcast with multiple PQI values may need to support multiple SL DRXs accordingly.
Observation 8: With PQI based sidelink DRX configuration, multiple groups or services may share the same sidelink DRX on duration which may cause uneven traffic on sidelink.
Observation 9: With PQI based sidelink DRX configuration, a UE participating in multiple groupcasts or broadcasts sharing the sidelink DRX based on a PQI value has to manage timers for different groupcasts and broadcasts (i.e. with different destination IDs).
 Proposal 1: Support destination ID based sidelink DRX configuration for groupcast and broadcast.
References
[1] RAN2 V2X/SLe session chair final notes, “RAN2-113e_LTE V2X_Rel16 NR SL_Rel17 NR SL enh_EOM”, RAN2 #113e, Jan 25 – Feb 5, 2021.

Page 1
image1.emf
Destination ID based SL DRX PQI based SL DRX

Pros.

 UEs are grouped for a group or a service 

with a common active and inactive state 

for a groupcast or a broadcast. 

 Aligned with the sidelink process, 

especially for HARQ related timer 

operations.

Pros.

 With small set of PQI values, SL DRX may 

be configured per PQI values or group of 

PQI values.

 UEs are grouped for a PQI with a common 

active and inactive state, thus more 

aligned with QoS requirement.

Cons.

 With destination ID¶s large address space, 

how to map destination IDs into different 

SL DRXs to avoid too many SL DRX 

configurations?

 With more than one QoS flow, how to 

optimize an SL DRX for QoS?

Cons.

 

Multiple groups or services with same PQI 

value may share the same SL DRX 

 

A group or service with multiple PQI 

values may have multiple SL DRXs

 

Not aligned with sidelink process, UEs 

with multiple groups or services need to 

maintain different timers for different 

groups or services for an SL DRX.


Microsoft_Visio_Drawing.vsdx
Destination ID based SL DRX
PQI based SL DRX
Pros.
UEs are grouped for a group or a service with a common active and inactive state for a groupcast or a broadcast. 
Aligned with the sidelink process, especially for HARQ related timer operations.
Pros.
With small set of PQI values, SL DRX may be configured per PQI values or group of PQI values.
UEs are grouped for a PQI with a common active and inactive state, thus more aligned with QoS requirement.
Cons.
With destination ID’s large address space, how to map destination IDs into different SL DRXs to avoid too many SL DRX configurations?
With more than one QoS flow, how to optimize an SL DRX for QoS?
Cons.
Multiple groups or services with same PQI value may share the same SL DRX 
A group or service with multiple PQI values may have multiple SL DRXs
Not aligned with sidelink process, UEs with multiple groups or services need to maintain different timers for different groups or services for an SL DRX.



