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1
Introduction
In RAN1#91, the following agreements were made on reduction on maximum latency between packet arrival at Layer 1 and resource selected for transmission
	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 document, we further discuss the FFS aspect in the agreement above. This document is a resubmission of our prior contribution R1-1802322 on this topic. 
2         Discussion

In 3GPP V2X Phase 1 (Rel-14), an autonomous resource selection / re-selection procedure which is based on sensing mechanism is defined in TS 36.213 and 36.321.  One of the key component of the mechanism which affects the latency is with respect to the step when a packet arrives at subframe n, UE determines a set of candidate resource to choose for its transmission within a time window of [n+T1, n+T2]. T1 is chosen to allow for processing delay with 
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. T2 is chosen to meet the latency requirement and is currently (in Rel-14) constrained as 
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. This part I TS 36.213 is highlighted below:

	1)
A candidate single-subframe resource for PSSCH transmission 
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 is defined as a set of 
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 contiguous sub-channels with sub-channel x+j in subframe 
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. The UE shall assume that any set of 
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 contiguous sub-channels included in the corresponding PSSCH resource pool (described in 14.1.5) within the time interval 
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 corresponds to one candidate single-subframe resource, where selections of 
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 are up to UE implementations under 
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. UE selection of 
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 shall fulfil the latency requirement. The total number of the candidate single-subframe resources is denoted by
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The choice of T1 and T2 are left to UE implementation within certain bounds. T2 is related to the desired latency requirement and the best worst-case latency is 20ms. In other words, if the UE desires a latency <= 10ms, then it’s not guaranteed as only latencies <=T2 are guaranteed, and in Rel-14 specification T2 >= 20.

To support lower latency, RAN1 agreed to allow T2 less than 20ms with the minimum value for T2 is selected based on (pre)configuration. For example, if the UEs desires a maximum latency of 15ms and the minimum value of T2 is (pre)configured to be 10ms, then the UE may select 10 ≤ T2 ≤ 15 to meet the desired latency requirement.
	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. 


It was left FFS if the (pre)configuration is configured per-PPPP and/or per-CBR and/or per-carrier. In the following discussion, we present our views on the same.

It is emphasized that UEs will choose a value of T2 <= latency requirement. Thus, the UE can choose to set T2 considerably smaller than the latency requirement, or in the extreme case set T2 equal to the minimum value of T2 allowed (20ms for Rel-14 or as (pre)configured for Rel-15). Moreover, it is expected that the UEs will be conservative in their choice for T2 due to multiple reasons: (a) UE does not know the exact budget available to meet the desired end-to-end latency requirements, and will thus have to make worst-case assumptions, and (b) jitters in the packet arrival rate are expected and the UE will thus choose a T2 to absorb those jitters. Furthermore, setting T2 to always be equal to the minimum value of T2 is allowed by specification.
Based on the above rationale, it can be readily seen that the (pre)configuration for T2 should be per-PPPP since PPPP also reflects the packet delay budget requirements, and thus the minimum T2 value maybe desired to be smaller for higher PPPP. Furthermore, in congested scenarios, we want to avoid UEs from being overly aggressive than needed. Setting a smaller T2 impacts the system performance since the UE then chooses a resource from a smaller window of resources and may thus not be able to find any good resource. In other words, the best resource set in the small window may itself not be very good (from system viewpoint) and using one of them will cause collision with other UE transmissions on that resource and hurt system performance. Thus, in congested scenarios, we want to force the UEs to not be overly aggressive by increasing the minimum allowed T2 as CBR increases (while still meeting the latency requirements). 
Proposal 1: The minimum value of T2 is (pre-)configured on a per-PPPP and per-CBR basis. 
In Rel-14, congestion control parameters like CR limits are defined for different PPPP levels and different CBR ranges. Thus Proposal 1 fits very well within the Rel-14 congestion control parameter definition.
Proposal 2: The (pre-)configuration for the minimum value of T2 can be included as part of congestion control parameters (similar to CRlimit that is set per-PPPP and per-CBR range).
3
Conclusion 

In this contribution, we discussed options for reduction in latency for V2X phase 2 we propose: 
Proposal 1: The minimum value of T2 is (pre-)configured on a per-PPPP and per-CBR basis. 
Proposal 2: The (pre-)configuration for the minimum value of T2 can be included as part of congestion control parameters (similar to CRlimit that is set per-PPPP and per-CBR range).
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