3GPP RAN WG2 Meeting #116bis electronic
R2-2201151
Online, January, 2022
Agenda Item:
8.15.2
Source:
InterDigital Inc., Ericsson, ZTE, AsusTek, Huawei, HiSilicon, Lenovo, Motorola  Mobility, Nokia, Nokia Shanghai Bell
Title:
         Consideration of the Active Time for Periodic Transmissions
Document for:
Discussion, Decision

1 Introduction
The need for including announced periodic transmissions in the active time of the RX UE was discussed in multiple email discussions [1]

 REF _Ref92296770 \r \h 
[2]

 REF _Ref92296772 \r \h 
[3] without conclusion.  In this contribution, we provide further details regarding the need for this approach.
2 Discussion
The inclusion of announced periodic transmissions in the active time of the RX UE was first discussed in email discussions following RAN2#113e and RAN2#114e [1]

 REF _Ref92296770 \r \h 
[2].  During both email discussions, a majority of companies agreed on the need to add the announced periodic transmission resources to the active time.  However, the discussion was delayed for RAN2 to further study active time behaviour in general, and in particular, to have RAN1 confirm whether it was possible for the RX UE to use information in the SCI of the TX UE to control DRX behaviour.  Since then, this possibility was confirmed by RAN1 and it was agreed to use information in the SCI for deriving the HARQ RTT timer in RAN2#116e.  

Observation 1:
RAN1 has confirmed that information in the SCI can be used by the RX UE for DRX behaviour. 

As was studied during the time of LTE V2X, periodic V2X traffic (especially CAM and DENM) can experience changes in the traffic pattern based on vehicle dynamics [4].  Specifically, the offset and/or periodicity of such CAM/DENM messages may change based on the change in velocity/heading of a vehicle.  In LTE, functionality was built-in to V2X in 3GPP to allow a UE to adapt transmissions to such dynamically changing traffic pattern.  For NW based scheduling, UE assistance information allows a UE to inform the network of its desired SPS configuration.  For UE autonomous scheduling, a UE can perform reselection of a multishot grant based on its known traffic pattern.  This same functionality has been inherited into NR V2X.   

Observation 2:
Frequent changes in traffic pattern (offset/periodicity) is characteristic of V2X transmissions and NR V2X functionality exists to adapt periodic transmissions to meet latency requirements. 

The opinion of companies which prefer to not add announced periodic resources to the active time of the RX UE is that the TX UE can rely on the existing DRX configuration of the RX UE (which consists of periodic wakeups defined by the DRX cycle) to transmit such periodic traffic.  However, DRX configuration is meant to be semi-static in that it is either configured via PC5-RRC signalling (e.g., for unicast) or via (pre)configuration (e.g., for groupcast/broadcast).  It would be difficult for a TX UE exhibiting dynamic changes in periodicity/offset of message transmissions to rely only on DRX configuration for performing such periodic transmissions while meeting latency requirements.  For example, if the DRX cycle is larger than the PDB, packet arrival during the off duration may have no transmission occasions to ensure PDB, and the DRX cycle offset would need to be reconfigured each time such a scenario would occur.  
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For unicast transmissions, addressing the situation would require reconfiguration of the DRX offset so that the transmissions can be made to meet the latency requirements.  However, it may be unreasonable to expect sidelink DRX reconfiguration to be performed for a unicast service each time the traffic pattern changes.  Frequent reconfiguration of a sidelink DRX configuration using RRC signalling may not only incur high signalling overhead, but also results in interruption to the service, which would degrade QoS of the UE(s).
Observation 3:
For unicast, relying only on DRX configuration for periodic transmissions may require frequent DRX reconfiguration in order to meet latency requirements.  

Meeting latency requirements for periodic traffic may be even more difficult for groupcast/broadcast.  In this case, the periodicity/offset is statically (pre)configured for a specific L2 ID and cannot be changed if the traffic pattern changes.  Consequently, to account for changes in the offset of periodic messages at the TX UE, the DRX configuration would need to over-allocate on durations or shorten the DRX cycle in order for latency requirements to be met for all possible periodic message patterns.  For transmissions with short latency requirements, it is questionable whether such approach is even feasible.  
Observation 4:
For groupcast/broadcast, it may be difficult to meet latency requirements for periodic transmissions and/or achieve reasonable power savings given that DRX periodicity/offset is a function of only the L2 ID.

Another concern about including periodic resources in the active time of the RX UE from some companies is that it may increase the RX UE power consumption, given that for a given first transmission by a TX UE, a subsequent second periodic transmission by the TX UE may not have the same intended RX UE.  In other words, an RX UE may wakeup based on the timing of a future periodic transmission occasion intended for another UE.  In general, we think this should not be a concern given that periodic traffic at a TX UE is generally associated with a specific service/L2 ID and so a TX UE would usually select the same L2 destination ID for grants associated with the same periodic process.  In the case where another L2 ID (e.g., of higher priority) is selected, the impact on the RX UE is minimal as the RX UE only monitors a single slot per periodicity of the process (and not an entire on duration).  We think the power consumption of such an approach is still far smaller than having to define a DRX configuration that can handle all offsets (as mentioned in the previous observations).

Observation 5:
Since periodic traffic in V2X is generally associated to a specific service/L2 ID, adding the announced periodic transmissions to the active time should not result in additional power consumption for an RX UE in DRX. 

Based on the above observations, we think it would be preferrable to follow the approach used for using information in the SCI related to the retransmission (i.e., setting of the HARQ RTT based on the reserved retransmission resource).  Specifically, the next reserved resource indicated by a TX UE in the SCI can be added to the active time of the RX UE when the RX UE first successfully decodes a transmission from that TX UE. It is assumed that the required processing complexity for the UE would be similar to the case of retransmissions.  
Proposal 1: 
The slot reserved in the SCI for the next periodic transmission by the TX UE is included in the active time of the addressed RX UE. 
3 Conclusion
In this contribution, the following observations were made on consideration of the active time for periodic transmissions:

Observation 1:
RAN1 has confirmed that information in the SCI can be used by the RX UE for DRX behaviour. 

Observation 2:
Frequent changes in traffic pattern (offset/periodicity) is characteristic of V2X transmissions and NR V2X functionality exists to adapt periodic transmissions to meet latency requirements. 

Observation 3:
For unicast, relying only on DRX configuration for periodic transmissions may require frequent DRX reconfiguration in order to meet latency requirements.  

Observation 4:
For groupcast/broadcast, it may be difficult to meet latency requirements for periodic transmissions and/or achieve reasonable power savings given that DRX periodicity/offset is a function of only the L2 ID.

Observation 5:
Since periodic traffic in V2X is generally associated to a specific service/L2 ID, adding the announced periodic transmissions to the active time should not result in additional power consumption for an RX UE in DRX. 

Based on these observations, the following conclusions were made:
Proposal 1: 
The slot reserved in the SCI for the next periodic transmission by the TX UE is included in the active time of the addressed RX UE. 
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