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Introduction
The 3GPP RAN work item “V2X phase 2 based on LTE” contains the following objective (RP-171740):
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:
…
d) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4

At the RAN1 meeting R1#92, the following agreement was reached [1]:

Agreement: 
· Rel-15 Mode 3 UEs shall set the resource reservation field in SCI-1 to the SPS period. 

At the most recent RAN1 meeting, R1#92b, further enhancements to support this objective were discussed, but no agreement was reached.


Discussion

Need for further enhancements?

The first question to discuss is if there is a need for any further enhancements, on top of the agreement concerning the behaviour of mode 3 UEs using SPS. When this objective was first treated, the challenges were identified as follows [2]:
1. [bookmark: _Ref498697351]Mode 3 transmissions, even if they are scheduled using semi-persistent scheduling (SPS), and are hence periodic in nature, do not indicate a resource reservation in the SCI. As a result, the sensing behaviour of mode 4 UEs does not work properly in identifying these mode 3 transmissions as semi-persistent and mode 4 UEs are more likely to select resources that collide with semi-persistent transmissions of a mode 3 UE than they would be with equivalent transmissions of a mode 4 UE.
2. The eNodeB is not aware of the resources occupied by mode 4 transmissions, hence cannot avoid allocating the same resources, resulting in resource collisions between mode 3 and mode 4 UEs. This applies for both the case of semi-persistent scheduling and the case of dynamic scheduling by the eNodeB.

The first challenge is fully addressed by the existing agreement on behaviour of mode-3 UEs using SPS, provided we disregard Rel-14 mode 3 UEs. RAN2 have agreed to “Not support resource pool sharing between Rel-14 mode-3 and Rel-15 mode-4 UE”, hence we can disregard Rel-14 mode 3 UEs (although exclusion of Rel-14 mode 3 UEs seems to considerably reduce the value of this pool sharing feature).
As for the second challenge, potential solutions, in particular sensing and reporting by mode-3 UEs, have been extensively discussed at the RAN1#92bis meeting, but no agreement has been reached. In our view, the reason that such proposals have not been agreeable is that the “pain” in terms of specification effort seems considerable, while the gain in terms of improved performance has so far not been demonstrated. Anyway, any decision on such functionality is now in the hands of RAN2.

Enhanced Protection For Mode-3 UEs
Another aspect that has been raised in several contributions is a claimed need to give enhanced protection to mode-3 UEs, by modifying the mode-4 resource exclusion procedure in such a way that resources occupied by mode-3 UEs are more likely to be excluded than resources occupied by mode-4 UEs, all other things being equal. The rationale appears to be that when the mode-3 resource pool is not shared with mode-4 UEs then the mode-3 UEs don’t suffer collisions, hence they ought to get a similar level of protection in the case of a resource pool shared with mode-4 UEs.
While there is some merit in this argument there are also reasons against such a change:
· There already is a mechanism to control the level of protection against resource collisions, namely the PPPP. It is not obvious why a mode-3 UE with a high value of PPPP (low priority) should be granted more protection than a mode-4 UE with a lower value of PPPP (higher priority). 
· If we consider the edge of coverage scenario, where mode-3 UEs in coverage share the resource pool with mode-4 UEs outside coverage, such a modification can lead to problems: It could cause mode-4 UEs to be forced to have their transmissions collide with nearby mode-4 UEs instead of with more distant mode-3 UEs, leading to overall degradation of performance. We consider this edge of coverage scenario the main motivation for the pool sharing objective.
· In the case of both mode-3 and mode-4 UEs being in coverage, the decision on which UEs are in mode-3 and which are in mode-4 is up to the network, the network’s criteria for that decision are not specified. There is no reason to believe that the decision to put a UE in mode-3 is based on some “merits” of the UE, for which it should then be further rewarded by the mode-4 UEs granting it enhanced protection.
· Rel-14 mode-4 UEs will not give this enhanced protection to mode-3 UEs, hence Rel-15 UEs in mode 4 will suffer an unfair disadvantage compared to Rel-14 UEs.
Hence we propose:
[bookmark: P_FH]Proposal 1: No enhancements to mode-4 UEs’ resource selection/resource exclusion for radio resource pool sharing between UEs using mode 3 and UEs using mode 4, in particular no need to grant enhanced protection or higher priority to mode-3 UEs.


Impact of 10 ms SPS Period Introduced by RAN2
At the most recent RAN2 meeting, RAN2 agreed the following

Agreements
…
3: Add more SPS periodicity values (i.e. 10ms) into sidelink SPS configuration. 

RAN2 decided to introduce a new sidelink SPS period of 10 ms. Since this affects both the resource pool sharing objective and the “Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission” objective, we treat it in a dedicated contribution [3].




Conclusions
In this contribution we discussed the contents of the SCI for V2V. 
Proposal 1: No enhancements to mode-4 UEs’ resource selection/resource exclusion for radio resource pool sharing between UEs using mode 3 and UEs using mode 4, in particular no need to grant enhanced protection or higher priority to mode-3 UEs.
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