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1. Introduction
In the RAN1 #94 meeting, RAN1 had the below agreements [1] for resource allocation mechanism.

	Agreements:

· At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication

· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)

· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources


In this contribution, we discuss the latency reduction for mode1 and mode2 in NR V2X sidelink resource allocation mechanism.

2. Discussion
As we know, NR V2X or the LTE eV2X support advanced V2X services and they are categorized into four use case groups: vehicles platooning, extended sensors, advanced driving and remote driving. The more stringent performance requirements are specified in [2], which are listed as follows：

· Payload: 50~12000 bytes

· Transmission Rate: 2~50 message/sec

· Maximum end-to-end latency: 3~500 ms

· Reliability: 90%~99.999%

· Data rate: 0.5~1000 Mbps

· Minimum required communication range: 50~1000 meters

For LTE V2X, the basic V2X service requirements specified in TS 22.185 [3] are as follows:

· Payload: periodic 50~300 bytes; event-triggered 1200 bytes

· Transmission Rate: 10 message/sec

· Maximum end-to-end latency: 20~1000 ms
· Reliability: 96%~99%
· Data rate: N/A
· Minimum required communication range: N/A values, but clarify that “The E-UTRAN shall be capable of    supporting a communication range sufficient to give the driver(s) ample response time (e.g. 4 seconds).”
From the above performance requirements, we include the advanced V2X services requires smaller values than the basic V2X service for Maximum end-to-end latency (highlighted in yellow) regardless of upper boundary and lower boundary.
Observation 1: The advanced V2X services requires smaller values than the basic V2X service for Maximum end-to-end latency regardless of upper boundary and lower boundary.
The topic of latency reduction has been discussed in 3GPP V2X phase 2 in Rel-15 and the below agreements for RAN1 and RAN2 respectively were agreed.

· RAN2 agreement:

agreement

1: Not to introduce 10 ms for sidelink SPS periodicity.

· RAN1 agreement:

Agreements

•
The minimum (pre-)configurable T2min is [10]ms.

•
The maximum (pre-)configurable T2min is 20ms.

•
The determination of T2min 

o
For each PPPP, the T2min is (pre-)configured by RRC.

Note: The actual value of T2 (>=T2min) is left to UE implementation.

With the discussion above, we can conclude the current solution of latency reduction cannot still meet the stringent latency requirement for advanced V2X services in NR V2X.

Observation 2: The LTE V2X solution of latency reduction can not still meet the stringent latency requirement for advanced V2X services in NR V2X.

In order to achieve the requirement as above in NR V2X, there could be two options as follows:

Option 1: Enhancement on BSR/SR for mode 1

NR V2X supports ultra-low latency services. In mode 1, the resource for transmission on sidelink is allocated by serving gNB scheduling. Generally, UE reports the BSR to gNB and gNB allocates the uplink grant to UE according to the information about the amount of data available for transmission in the buffer size field. The report of BSR requires the uplink grant. UE needs to report SR to get uplink grant for BSR if there is not enough uplink grant to report BSR. A few steps from UE reporting SR to UE getting the uplink grant to transmit data are depicted in Figure 1.
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Figure 1: The procedure of getting uplink grant used for transmitting data

The UE gets the uplink grant to transmit data in the following steps:
· Step 1: UE sends SR

· Step 2: Base station decodes SR and generates scheduling grant

· Step 3: Base station transmits scheduling grant (assumed always error free)

· Step 4: UE processing delay (decoding scheduling grant + L1 encoding of data):

· Step 5: UE reports BSR

· Step 6: Base station decodes BSR and generates scheduling grant 

· Step 7: Base station transmits of scheduling grant (assumed always error free)

· Step 8: UE processing delay and transmission

Such a signaling exchange mechanism can barely meet the ultra-low latency transmission on sidelink as required by some advanced V2X services, so we can consider reducing latency in the procedure of getting uplink grant especially enhancement on BSR/SR.

· Enhancement on BSR/SR
Basically, we think a new SL BSR format for NR V2X (namely NR SL BSR) should be designed [4]. In such way, the gNB can distinguish the requirements of NR V2X from LTE V2X by different SL BSR formats (i.e. LTE SL BSR in R14). When the uplink grant is not enough to transit NR SL BSR or LTE SL BSR, both can trigger SR. Considering it is the NR SL that targets to fulfill the more stringent QoS (e.g., latency) as a complementary method of LTE SL, different SR configuration (e.g., with smaller periodicity) can be considered for NR SL BSR and LTE SL BSR. 
Observation 3: The SR resource (e.g., periodicity) for NR SL BSR triggering SR may be different from the LTE SL BSR triggering SR.

On the other hand, there is also no distinction between SL BSR and normal BSR (used for uplink transmission) in current SR trigger, that is to say, for SL BSR and normal BSR, SR is reported using the same resource. For NR V2X with smaller latency, this mechanism can be enhanced and one simple solution is that the network (pre)configures different periodic SR resources for SL BSR and normal BSR.

Observation 4: The SR resource (e.g., periodicity) for NR SL BSR triggering SR may be different from normal BSR used for uplink transmission triggering SR.  
Proposal 1: RAN2 considers the following principles of dedicated SR resource configuration to meet the latency requirement for advanced V2X services:

· different SR resources for NR SL BSR triggering SR and LTE SL BSR triggering SR.
· different SR resources for NR SL BSR trigger SR and normal BSR used for uplink transmission.
Option 2: Shorter SPS periodicity for mode 1 and mode 2 
The shorter SPS periodicity (such as 2ms, 5ms,10ms) has been proposed in LTE eV2X [5][6][7], but there was no final agreement due to backward compatibility between Rel-15 UE which sets shall set the resource reservation field in SCI-1 to the SPS period to improve the performance of Rel-15 mode 3 UE and Rel-14/Rel-15 mode 4 UE so that mode 4 UE could avoid the resources reserved by mode 3 [8] and Rel-14 UE. Since it is the first release for NR V2X, we don’t have to concern about the backward compatibility issue as mentioned above. Shorter SPS periodicity solution can be reconsidered in NR V2X. Firstly and most importantly, RAN1 has discussed this topic in the latest meeting and agreed to support SPS allocation in NR sidelink resource allocation. Secondly, as application and requirements increase in NR V2X, the burst services will be more frequent than LTE V2X, then the network can not configure resources (e.g. offset) properly in accordance with the traffic generation timing. With the discussion above, we think the shorter SPS periodicity solution can be reconsidered to support shorter end-to-end latency in NR V2X. 
Proposal 2: The shorter SPS periodicity (e.g., 2ms, 5ms, 10ms) can be considered to support shorter end-to-end latency in NR V2X. 

3. Conclusion

In this contribution, we discuss the latency reduction for mode1 and mode2 in NR V2X sidelink resource allocation mechanism, then we have the following observations and proposals:

Observation 1: The advanced V2X services requires smaller values than the basic V2X service for Maximum end-to-end latency regardless of upper boundary and lower boundary.
Observation 2: The LTE V2X solution of latency reduction can not still meet the stringent latency requirement for advanced V2X services in NR V2X.

Observation 3: The SR resource (e.g., periodicity) for NR SL BSR triggering SR may be different from the LTE SL BSR triggering SR.

Observation 4: The SR resource (e.g., periodicity) for NR SL BSR triggering SR may be different from normal BSR used for uplink transmission triggering SR.   
Proposal 1: RAN2 considers the following principles of dedicated SR resource configuration to meet the latency requirement for advanced V2X services:

· different SR resources for NR SL BSR triggering SR and LTE SL BSR triggering SR.
· different SR resources for NR SL BSR trigger SR and normal BSR used for uplink transmission.
Proposal 2: The shorter SPS periodicity (e.g., 2ms, 5ms, 10ms) can be considered to support shorter end-to-end latency in NR V2X. 
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