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1. Introduction
The work item [1] on 3GPP V2X Phase 2 to support advanced V2X services in SA1 TR 22.886 was discussed and approved in RAN#75 meeting. The detailed objectives of WID are as follows: 
	· Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]

· Carrier aggregation (up to 8 PC5 carriers);

· 64QAM;

· Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;

· Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;

· Study the feasibility and gain of PC5 operation with Transmit Diversity, assuming this PC5 functionality would co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs, and specify this PC5 functionality if justified. [RAN1, RAN2, RAN4]

· Study the feasibility and gain of PC5 operation with Short TTI, assuming this PC5 functionality would co-exist in the same resource pools as Rel-14 functionality with and without using the same scheduling assignment format, and provide RAN1 observations and recommendations to RAN by RAN#77. [RAN1, RAN2] 

· A following decision for normative work is up to consensus at RAN.


This paper provides our view on (a) the maximum time reduction between packet arrival at Layer 1 and resource selected for transmission and (b) the resource pool sharing between UEs using Mode 3 and 4.
2. Discussion 
2.1. Maximum time reduction between packet arrival and TX resource
In Rel-15 advanced V2X services, the latency requirement less than 20ms (e.g., 10ms, 3ms) is considered to support e.g., platooning, sensor sharing, remote driving, etc. To address such low latency requirement of advanced V2X services, further reduction of selection window can be considered. According to the current specification [2], when the resource reselection is triggered in subframe n, UE selects candidate single-subframe resource(s) for its transmission within the time window of [n+T1, n+T2], where the selection of T1 and T2 is up to UE implementation under T1 ≤ 4 and 20 ≤ T2 ≤ 100. With following this principle and for fulfilling the low latency requirement, the minimum value of T2 needs to be changed since the current range of T2 (i.e., not less than 20) is somewhat large for supporting advanced V2X services. To be specific, it is allowed that T2 can be set to one value which satisfies T1 ≤ T2 ≤ 20 with consideration for the characteristic of packet to be transmitted, e.g., latency requirement or PPPP (especially if the packet with different latency requirement has different PPPP). 
Furthermore, if necessary (or justified), it can discuss how to handle the increment of resource collision probability or avoid selecting resource(s) with high interference level due to the small number of candidate resources within the reduced selection window. For example, as one possible solution to the latter problem, it can be defined that the procedure of increasing PSSCH-RSRP threshold is not performed even though the number of remaining candidate resources is less than 20% of total candidate resources in the reduced selection window (after Step 2). However, it is not desirable that allowing T2 adjustment (or determining T2 range) is a function of CBR. This is because the main reason of such adjustment is to satisfy the low latency requirement (e.g., less than 20ms) of advanced V2X services. 
Proposal 1: To reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission, at least, it is allowed that T2 can be set to one value which satisfies T1 ≤ T2 ≤ 20. 

2.2. Resource pool sharing between UEs using Mode 3 and 4
The scheme for resource pool sharing between UEs using Mode 3 and 4 should consider the backward compatibility with Rel-14 V2X for the delivery of safety messages and avoid causing significant degradation to Rel-14 PC5 operation (while protecting Mode 3). For example, one of efficient and simple solutions to satisfy such requirements is to utilize Resource reservation field in SCI format 1 of Mode 3. In the current specification [2], the UE behaviour on setting the contents of SCI format 1 for Mode 3 is as follows:
	14.2.1   UE procedure for transmitting the PSCCH

For sidelink transmission mode 3,

-
The UE shall set the contents of the SCI format 1 as follows:

-
the UE shall set the Modulation and coding scheme as indicated by higher layers.
-
the UE shall set the “Priority” field according to the highest priority among those priority(s) indicated by higher layers corresponding to the transport block.
-
the UE shall set the Time gap between initial transmission and retransmission field, the Frequency resource location of the initial transmission and retransmission field, and the Retransmission index field such that the set of time and frequency resources determined for PSSCH according to Subclause 14.1.1.4C is in accordance with the PSSCH resource allocation indicated by the configured sidelink grant.

-
the UE shall set the Resource reservation to zero.
-
Each transmission of SCI format 1 is transmitted in one subframe and two physical resource blocks per slot of the subframe.


To be specific, Resource reservation field of SCI format 1 shall be set to zero for Mode 3. If Mode 3 UE sets this field to “SPS period” rather than zero, Mode 4 UE can avoid the collision of resource used by Mode 3 UE. 
It can consider additional scheme based on distinction between UEs using Mode 3 and 4. For example, the mode indicator can be defined by using the reserved bits in SCI format 1. When this is applied, Mode 4 UE can prevent selection of resource occupied by Mode 3 UE in Step 2. Here, further enhancement on Step 2 can be considered. For example, it can be defined that Mode 4 UE excludes the candidate resource within its selection window, if it is overlapped with Mode 3 UE’s resource during “multiple” reservation intervals. By doing so, more protection of Mode 3 UE can be possible. For the same purpose, it can discuss another approach that in Step 2, Mode 4 UE applies different PSSCH-RSRP thresholds (for different modes) when it determines whether a certain resource of Mode 3 or 4 can be selected for its transmission or not. A feedback based scheme by Mode 3 UE can also be considered by reporting information (e.g., sensing result) to eNB about current status of shared resource pool. 
Proposal 2: For resource pool sharing between UEs using Mode 3 and 4, at least, it can be defined that Mode 3 UE sets Resource reservation field of SCI format 1 to SPS period.

3. Conclusion
In this contribution, it was discussed on other remaining issues for V2X Phase 2. The discussion can be summarized as follows
Proposal 1: To reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission, at least, it is allowed that T2 can be set to one value which satisfies T1 ≤ T2 ≤ 20. 

Proposal 2: For resource pool sharing between UEs using Mode 3 and 4, at least, it can be defined that Mode 3 UE sets Resource reservation field of SCI format 1 to SPS period.
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