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Introduction  
The following objectives form the crux of the 3GPP V2X phase 2 WI, which was approved in RAN#75:
	1. 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]
a) Carrier aggregation (up to 8 PC5 carriers);
b) 64QAM;
c) Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;
d) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;
2. 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]



In the last RAN2 meeting, an email discussion was initiated to collect views from different companies on this aspect. In this contribution, we discuss some of the outstanding issues in further detail and express our views.
Discussion
In Rel-14 V2X, two resource scheduling/allocation modes were specified:
1. Mode 3 (eNB-controlled resource allocation) whereby eNB provides specific resources (PSCCH & PSSCH) to be used for V2X transmission. Semi Persistent Scheduling (SPS) is also supported. This mode is only possible for UEs in coverage of the network.
2. Mode 4 (UE-Autonomous Resource Allocation) whereby eNB (pre)-configures resource pool(s) for PSCCH and PSSCH channel. UE performs sensing (based on measuring signal power) and selects resource for transmission according to predefined resource selection procedure. This is applicable to UEs both in coverage and out of coverage.
Of course, we assume that these definitions can extend to Rel-15 V2X UEs in a straight-forward manner. Based on the views expressed by other companies in [1] regarding resource pools sharing between mode 3 and 4 UEs (Rel-14 and Rel-15), the different possible sharing scenarios can be identified as:
1) Between Rel-14 mode3 and Rel-15 mode 4 UEs
2) Between Rel-15 mode 3 and Rel-14 mode 4 UEs
3) Between Rel-15 mode 3 and Rel-15 mode 4 UEs
We note that based on an overwhelming majority, it is proposed that only 2) and 3) should be supported. This ties into the related issue of whether the eNB should configure a single resource pool for mode 4 UEs (as in Rel-14) or separate resource pools (i.e. shared with mode 3 as well as dedicated resource pools). In this regard, first it should be noted that most companies agree that both full and partial resource pools sharing is to be supported. From the way it is depicted in  [1] as in Figure 1, this implies that regardless of whether the mode 3/4 UEs being aware of it, some dedicated resource pools for mode 3 and mode 4 UEs would be configured, in addition to the shared resource pools.


 
[bookmark: _Ref501011910]Figure 1 Partial (left) vs. total (right) resource pool sharing between mode 3 and 4
While for mode 3 operation, this information might not necessarily be visible to the UE since eNB performs resource allocation, it should be visible for mode 4 UEs. If we assume a single pool configuration for mode 4 as well, then it is not clear how the partial sharing case is supported/implemented, since as far as any particular mode 4 UE is concerned, it only sees a single resource pool (which is shared with mode 3 UEs). While it is argued that the UE can somehow infer this from sensing results, we argue that not only is this different from the partial sharing case as defined and discussed above, this is sub-optimal compared to having a dedicated resource pool (for mode 4 UEs) available explicitly. Besides, if mode 4 UE is aware of a dedicated resource pools being available, it can utilize that based on the priority of V2X transmission. In this regard, some pre-configured criteria for when the dedicated resource pool for mode 4 UE can be used. Conversely, if the mode 4 UE only has to rely on sensing (and potentially on resource reservation indication in the SCI by Rel-15 mode 3 UEs) to determine if the resource is shared or dedicated, the partial sharing case (as shown above) in the context of mode 4 UEs does not seem to be supported.
Proposal 1:	The eNB should configure both dedicated and shared resource pools for use by mode 4 UEs in order to support resource sharing between mode 3 and 4 UEs.
The second issue to consider is the need for sensing/reporting mechanism to be introduced for mode 3 UEs in order to facilitate resource sharing. In our view, this issue lies at the heart of the whole discussion on enabling such sharing and extracting any benefits from it. As we expressed in [1], if no sensing/reporting is performed to eNB on the current usage of shared resources, it is unclear how the eNB can ensure allocation of resources for mode 3 UEs to meet priority/reliability requirements for any given V2X service type. So, the need for such sensing/motivation is clear and the main question is how to strike a balance between the amounts of sensing/reporting performed and the sensing/signaling overhead. 
Proposal 2:	Some sensing/reporting mechanism for mode 3 UEs should be supported to allow efficient resource allocation for mode 3 UEs.
In our view, a simple way to achieve this is to introduce some criteria which determines when such sensing/reporting needs to be performed. As some companies pointed out, the sensing behavior might not always be possible for all mode 3 UEs, so the criteria can certainly take UE capability into account. In addition, the reporting only needs to be performed on a subset of resources (i.e. shared) and only in certain conditions, e.g. when the CBR is deemed high. If the UE is capable of performing sensing, it can determine based on the configured criteria on whether it needs to include the sensing results over specific resources. Based on this, the eNB can then allocate resources with a reasonable degree of confidence that collisions/contention with mode 4 UEs is unlikely.
[bookmark: _GoBack]Proposal 3:	The eNB can configure criteria for when the sensing and reporting over shared resources by mode 3 UEs needs to be performed. Details of the criteria are FFS.
Conclusion
[bookmark: _Ref458739888]This contributions discusses aspects related to the support of packet duplication over sidelink and makes the following proposals:
Proposal 1:	The eNB should configure both dedicated and shared resource pools for use by mode 4 UEs in order to support resource sharing between mode 3 and 4 UEs.
Proposal 2:	Some sensing/reporting mechanism for mode 3 UEs should be supported to allow efficient resource allocation for mode 3 UEs.
Proposal 3:	The eNB can configure criteria for when the sensing and reporting over shared resources by mode 3 UEs needs to be performed. Details of the criteria are FFS.
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