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Discussion and Decision
1 Introduction
At RAN#75 meeting, the new WID on 3GPP V2X Phase 2 was approved [1]. The aim of this WI is to specify 3GPP V2X Phase 2 to support advanced V2X services as identified in 3GPP SA1 TR 22.886 [2], which should be backward compatible with Release 14 V2X for the delivery of safety messages (i.e. CAM/DENM messages). One of the objective is to reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission. RAN1 had discussed this topic and reached the following agreements:

	RAN1#91 Agreements:

The minimum value of T2 can be reduced to support Layer 1 latency reduction.

(Pre)configuration based selection of minimum value of T2 is supported.

The minimum value of T2 is selected from a set of values.

The set of values includes at least 20ms, and a value lower than 20ms (FFS how many additional values). 
FFS: whether the (pre)configuration is per PPPP, CBR range, per carrier, or if it intends to have a similar behaviour as a rel-14 UE, etc.


In this contribution, we will discuss some potential issues about latency reduction between packet arrival at Layer 1 and resource selection for transmission from RAN2 perspective.

2 Discussion
In this section, we analyze the potential latency reduction for both mode 3 and mode 4 resource allocation. 
2.1  Mode 3

For mode 3 resource allocation, UE sends SR and BSR to request sidelink resource and receives sidelink grant from eNB. UE uses eNB assigned sidelink resources for sidelink transmission without sensing and resource selection as mode 4 UE does. The main latency of mode 3 resource allocation comes from the SR and BSR procedure. However, this aspect optimization for latency reduction seems beyond the intention of the objective. 
Dynamic resource or SPS resource may be allocated by eNB for mode 3. If dynamic resource is allocated, upon receiving dynamic resource grant, UE MAC performs assembling and multiplexing and delivers MAC PDU to Layer 1 to transmit with the allocated dynamic resource immediately. If SPS resource is configured, when packet arrives at AS layer, there may be time offset between the packet arrival and the available SPS resource for transmission. In this case, one possible way is that accurate offset should be reported by UE and eNB allocates the SPS resource according to the reported offset. The report of offset has already been supported by R14 V2X. On the other hand, considering the potential periodicity change or packet arrival jitter, another possible way is to allocate SPS resource with shorter periodicity. For example, shorter sidelink SPS periodicities (such as 2ms, 5ms, 10ms, etc.) may be configured to alleviate this issue. It means that the SPS resources more than necessary are allocated to UE so as to reduce the latency. 
Proposal 1: Shorter periodicities (such as 2ms, 5ms, 10ms) of sidelink SPS can be considered for mode 3 SPS scheduling latency reduction.
2.2  Mode 4

Mode 4 UE autonomous resource selection is based on sensing mechanism as defined in Rel-14 V2X specifications. When a packet arrives at subframe n, UE determines a set of candidate resources and selects resource in the selection window [n+T1, n+T2], where selections of T1 and T2 are up to UE implementation under restrictions of T1 ≤ 4ms and 20ms ≤ T2 ≤ 100ms. T1 is the processing time. UE selection of T2 shall fulfill the latency requirement which comes from upper layer. Based on this, the V2X transmission latency may be as large as 100ms.
In order to support V2X transmission with low latency requirement, one possible way is to allow T2 value be less than 20ms. And RAN1 had made the agreement to reduce the minimum value of T2. According to latency requirement in TR 22.886, 3ms, 5ms, 10ms, 20ms are to be supported for V2X services. In phase 2 V2X, since T1 ≤ 4ms, it is hard to fulfill the 3ms and 5ms target requirement but the 10ms target requirement may be possible satisfied. Therefore, it is suggested the minimum T2 value is not less than 10ms in this phase, while the 3ms and 5ms target requirement can be realized in phase 3 V2X based on NR by multiple numerologies/TTI duration. 

Proposal 2: It is suggested the minimum T2 value is not less than 10ms in phase 2 V2X.
In Rel-14 V2X, as stated above, under the restriction of T2 range, the selection of T2 is up to UE implementation and shall fulfill the latency requirement from upper layers. Generally, within the latency requirement, UE is apt to select the T2 value close to the latency requirement in order to have more candidate resources. Since MAC layer is informed of the latency requirement and takes it into consideration for T2 selection, the selected resources are fulfill the latency requirement otherwise resource reselection would be triggered. Latency requirement based T2 selection is sufficient and no other optimization needs to be considered. Therefore, it is suggested UE selection of T2 is the same as Rel-14 V2X based on latency requirement. 

Proposal 3: UE selection of T2 intends to have the same behaviour as in Rel-14 V2X based on latency requirement.

Another question is, when T2 value is reduced, the resource selection window becomes small and the number of available resources is decreased. As a consequence, the probability of resource collision may increase and the system performance degradation may happen. 
Observation 1: Reduction of T2 may increase the resource collision probability and degrade the system performance.
According to the resource (re)selection procedure in TS 36.213 [3], the initial candidate resource set SA is equal to the amount of all candidate resources within resource selection window. UE shall exclude candidate resources from SA according to SCI decoding and measured PSSCH-RSRP in those subframes. The number of candidate resources remaining in the set SA should be larger than or equal to 0.2 * Mtotal (the initial total number of candidate resources). Then UE moves candidate resources with ascending energy metric from SA to SB (initialized to an empty set) until the number of candidate resources in set SB is larger than or equal to 0.2 * Mtotal. UE reports the set SB to upper layers for resource selection. 
As we can see, if T2 is reduced, the available resources in resource selection window will also be decreased. If the candidate resources in set SB is still selected according to the legacy approach, it is likely that some high energy resources may be selected into SB in order to meet the twenty percent portion requirement. These high energy resources are very likely being occupied by other UE. 
In order to alleviate this problem, a S-RSSI threshold1 can be considered for selecting candidate resources of set SB. For example, when the UE moves the candidate resources from set SA to SB, the measured S-RSSI of the resource moved to SB should be lower than the threshold1. In this way, only candidate resources with low S-RSSI could be selected into SB. However, by applying reduced T2 and threshold1, in many cases, candidate resources in SB may be very few or even none.
In Rel-14 V2X, exceptional resource pool is configured for UE to use when the initial connection is not established or the sensing result of normal resource pool is not available. The concept of the exceptional resource pool can be extended to solve the resource collision issue caused by T2 reduction. Specifically, an additional exceptional resource pool could be configured for mode 4 resource selection. Suppose T2 is reduced and the number of candidate resources in SB is smaller than a defined threshold2 * Mtotal (threshold2 may be lower than 0.2), the UE could select resources from the additional exceptional resource pool for transmission. At the same time, the UE can still sense the normal resource pool. Once the number of candidate resources in SB is not smaller than the threshold2 * Mtotal, UE may select the resources in the normal resource pool again. In this way, the increased resource collision due to T2 reduction can be mitigated to some extent.
Proposal 4: An additional exceptional resource pool can be considered to mitigate the increasing probability of resource collision due to T2 reduction.
3 Conclusion

In this contribution, we discussed some potential issues on latency reduction between packet arrival at Layer 1 and resource selection for transmission and gave our considerations. And we have the following observations and proposals:
Proposal 1: Shorter periodicities (such as 2ms, 5ms, 10ms) of sidelink SPS can be considered for mode 3 SPS scheduling latency reduction.

Proposal 2: It is suggested the minimum T2 value is not less than 10ms in phase 2 V2X.
Proposal 3: UE selection of T2 intends to have the same behaviour as in Rel-14 V2X based on latency requirement.

Observation 1: Reduction of T2 may increase the resource collision probability and degrade the system performance.
Proposal 4: An additional exceptional resource pool can be considered to mitigate the increasing probability of resource collision due to T2 reduction. 
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