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Introduction
The 3GPP RAN work item “V2X phase 2 based on LTE” contains the following objectives (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:
…
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


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 RAN2 meeting, RAN2 reached the following agreement

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

This contribution discusses the implications of the RAN2 agreement to introduce a new SPS period of 10 ms.


Discussion 

The potential impacts of the new SPS period of 10 ms on physical layer specifications are the following:
1. The current definition of the “Resource reservation” field in SCI format 1 (TS 36.213 Table 14.2.1-2) does not include a code point to indicate a period of 10 ms (at the time of creating that table, 20 ms was the shortest period supported for mode 4 UEs).
2. Likewise, the current definition of higher layer parameter restrictResourceReservationPeriod does not include a code point to indicate that 10 ms is an allowed resource reservation period. As far as physical layer specification is concerned, this parameter impacts the handling of resource exclusion due to subframes which have not been monitored by the sensing UE, e.g. the subframes in which this UE has performed its own transmissions. At this point it is not known if RAN2 will modify this RRC parameter to add a code point for 10 ms. 
Regarding the “Resource reservation” field in SCI format 1, one straightforward change would be to add a new code point in the “Resource Reservation” field, for a period of 10 ms. In combination with the agreement on mode-3 UEs setting the resource reservation field to the SPS period, the result will be that mode-3 UEs with a sidelink SPS period of 10 ms will set the resource reservation field to 10 ms.
In the case of resource pool sharing between mode 3 UEs using 10 ms SPS and Rel-15 mode 4 UEs, the mode-4 UEs will be able to decode the “Resource reservation” field indicating a 10 ms period, and collision avoidance by sensing will work as expected.
However, there is a problem with this approach; consider the case of resource pool sharing between mode 3 UEs using 10 ms SPS and Rel-14 mode 4 UEs:
The Rel-14 mode 4 UEs will not be able to interpret the proposed new code point of the Resource Reservation field in SCI format 1, so what will their behaviour be? There is no explicit requirement on how to treat unknown values in the Resource reservation field; it seems likely that the Rel-14 mode 4 UEs will treat this as one-shot transmission and will hence not perform any resource exclusion based on SA decoding. Of course, even without SA decoding, ranking of resource candidates by S-RSSI will still help avoid collisions to some extent, provided the mode-3 UE has actually used a significant part of its transmission opportunities within the sensing window. However, the mode 3 UE with 10 ms SPS may still be quite vulnerable to collisions with Rel-14 mode 4 UEs.
[bookmark: O_R14]Observation 1: Rel-14 mode-4 UEs cannot interpret a new codepoint for 10 ms in the “Resource reservation” field of SCI format 1.

One could argue that, depending on how the mode-3 UE actually uses its 10 ms SPS configuration, it may not matter if collision avoidance by SA decoding works: If the UE makes full use of its 10 ms SPS configuration and actually transmits a message every 10 ms then SA decoding by mode-4 UEs matters. If, on the other hand, the UE just keeps the 10 ms SPS “in reserve” and only very rarely uses one of the transmission opportunities for a message with a stringent latency requirement then collision avoidance by sensing cannot work anyway. To explore this further, the question is if there actually is any V2X traffic with a 10 ms period: for ETSI ITS, it is well known that CAM messages have a period not less than 100 ms; DENM messages, on the other hand, can be repeated with a period (DEN parameter repetitionInterval) that is chosen by the ITS application and can be less than 100 ms. E.g. the RHS (Road Hazard Signalling) application can choose a repetition period less than 100 ms for priority 0 or 1, and the exact period is not specified ‎[3]. It is hence conceivable that an implementation of this ITS application chooses to use a DENM repetition period of 10 ms. 
[bookmark: O_10ms]Observation 2: ETSI ITS specifications allow a DENM repetition period of 10 ms for high priority cases. 

How to handle this situation?
Alternatives are:
Alt1: Indicate 10 ms in SCI-1. Require the mode-3 UE to indicate a 10 ms resource reservation in SCI format 1; do not specify any solution for interaction with Rel-14 mode 4 UEs. As a result, the problem of Rel-14 mode-4 UEs not being able to interpret the resource reservation is either ignored, or mitigation is left up to network configuration (e.g. do not use 10 ms SPS period if Rel-14 mode 4 UEs are present).
Alt2: Indicate 20 ms in SCI-1. Require the mode-3 UE to indicate a 20 ms resource reservation in SCI format 1. In this case, the mode-3 UE with 10 ms SPS will appear to the Rel-14 mode-4 UE as two UEs, each with 20 ms period, and interleaved with 10 ms offset. This type of approach was already discussed in Rel-14 when 20 ms and 50 ms were introduced as new periods (it was considered, but ultimately not agreed, to treat a 50/20 ms period as two/five processes with 100 ms period each) and, specifically for a 10 ms period again proposed in ‎[2].

Assessing these alternatives, Alt1 has the drawback of incompatibility with Rel-14 mode-4 UEs. Alt2 solves that problem; its downside is the following:
Suppose a UE just starts its transmissions with 10 ms period and a mode-4 UE receives just the first of these transmissions at the end of its sensing window. With Alt1, the (Rel-15) sensing UE will know that the period is 10 ms and can exclude resources accordingly; with Alt2, the sensing UE believes that the period is 20 ms, and, having received only the first transmission, will hence not exclude resources which correspond to the transmission occasions 10 ms, 30 ms, 50 ms etc after the first transmissions. This will result in an increased probability of selecting colliding resources.
Mitigation for this downside of Alt2 is possible, e.g. in ‎[2] it is proposed to indicate the true period (10 ms) in the currently reserved bits of SCI format 1. However, it is not clear if the additional specification effort is justified. Hence we propose:
[bookmark: P_Alt2]Proposal 1: A mode-3 UE with 10 ms SPS indicates 20 ms in the “Resource reservation” field of its SCI format 1.





Conclusions
In this contribution we discussed the implications of the 10 ms SPS period recently agreed by RAN2 and make the following observations and proposals:
 
Observation 1: Rel-14 mode-4 UEs cannot interpret a new codepoint for 10 ms in the “Resource reservation” field of SCI format 1.
Observation 2: ETSI ITS specifications allow a DENM repetition period of 10 ms for high priority cases. 

Proposal 1: A mode-3 UE with 10 ms SPS indicates 20 ms in the “Resource reservation” field of its SCI format 1.
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