3GPP TSG-RAN WG1 Meeting #88
R1-1703205
Athens, Greece 13th - 17th February 2017
Agenda item:

7.2.1.4
Source:
Nokia, Alcatel-Lucent Shanghai Bell
Title:
Remaining Details - shorter resource reservation period in PC5-based V2V
Document for:

Discussion and Decision
1
Introduction
In this contribution we discuss UE behaviour related to resource reservation periods shorter than 100 ms in sidelink transmission. We start by listing earlier agreements:
RAN1#86bis:
Agreements:

Support i as 1/5, 1/2 (Pstep fixed at 100) with resource-pool specific configuration of the set of allowed i

o
No change to sensing window and selection window


Use undefined states of the 4-bit resource reservation field in SCI format 1 to indicate shorter periodicity.


FFS the following aspects till the next meeting

o
Scale the SL_RESOURCE_RESELECTION_COUNTER to 2(for 50ms period) or 5 (for 20 ms period)

o
S-RSSI measurement interval is (select one of the options at the next meeting)


100 ms interval is kept

set to the minimum allowed i


set to the resource reservation interval used for transmission of the UE 


Combination of allowed intervals {20, 50, 100} with shortened averaging duration

o
In step2, reselection UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1.
RAN1#87:
Agreement:
· Confirm that reselection UE scales the number of reservations of other UE within selection window by 1/i when 0<i<1 for the SCI received in the last i*P_step logical subframes in the sensing window. Here i denotes the resource reservation interval in the received SCI.

Continue discussion on the other proposals in RAN1#88

2
Discussion
One of the open points is whether the UE should scale its SL_RESOURCE_RESELECTION_COUNTER by 1/i if i < 1. The benefits of doing so are
· Avoids too frequent reselection; in particular, without such scaling a UE with short message period might reselect multiple times within the sensing window, which would adversely affect performance of the current sensing procedure.
· To sensing UEs, a UE with a period of 50 ms then appears like 2 UEs with a period of 100 ms each, staggered by 50 ms; and a UE with a period of 20 ms appears like 5 UEs with a period of 100 ms each, staggered by 20 ms.
The drawback on the other hand, as with all measures that extend the number of transmissions between reselections is that the problem of persistent collisions becomes more severe. 
In the absence of detailed evaluation results comparing the options it seems the least bad choice to opt for the simple approach; hence 

Proposal 1: For i < 1, scale the SL_RESOURCE_RESELECTION_COUNTER by 1/i, that is by 2 (for 50ms period) or 5 (for 20 ms period).

The second open point concerns energy sensing: One of the following four alternatives for the S-RSSI measurement interval needs to be selected:
1. 100 ms interval is kept;
2. set to the minimum allowed i;
3. set to the resource reservation interval used for transmission of the UE;
4. Combination of allowed intervals {20, 50, 100} with shortened averaging duration.
For this open point, no quantitative evaluation results comparing the alternatives are available at the time of writing. So we’ll  explore the alternatives in a qualitative way.
Alternative 1 has the benefit of requiring no change to current specification. One justification for this approach is that from an energy sensing point of view, a UE with e.g. 20 ms period appears just like 5 UEs with a period of 100 ms each, just staggered by 20 ms – especially if scaling of the counters is applied. So one could argue that such a UE is really no different from 5 “virtual UEs” with period 100 ms, and hence continued use of a 100 ms S-RSSI measurement interval would seem a logical choice. The counter-argument is that these 5 “virtual UEs” will always reselect at the same time, and such a scenario of 5 UEs reselecting in a perfectly synchronized fashion would be extremely rare for real UEs, hence the existing scheme has not been designed for such scenarios and would likely perform in a suboptimal way. This matters if the UE transmitting with short message period has recently perform resource reselection; the 100 ms measurement interval will be slow to take the new resource selection into account, hence collision is more likely than in a more optimized approach.
Alternative 2: One approach could be to look for a straightforward extrapolation of the current scheme (100 ms S-RSSI measurement interval) to shorter message intervals: the argument is that before introduction of shorter message intervals, 100 ms was both the shortest allowed message interval and the S-RSSI measurement interval, direct extrapolation of the existing scheme hence leads to alternative 2 - or a variation of alternative 2 such that S-RSSI measurement interval = min(100 ms, min(allowed resource reservation periods)).
However, there is a problem with this reasoning: Before introduction of message intervals shorter than 100 ms, 100 ms was not only the shortest allowed interval, it was also the greatest common factor of all possible intervals. We see why this matters if we consider the case that 20 ms and 50 ms are both allowed intervals. Alternative 2 would then use 20 ms as S-RSSI measurement interval; however, 20 is not a factor of 50, and as a result half of the energy of a UE with 50 ms interval will be missed by a sensing UE perform S-RSSI measurement with 20 ms measurement interval.
Another problem is that UEs with a long message period, e.g. 1000 ms, may be neglected by this approach and are hence more likely to suffer collisions.
Alternative 3: The main argument in support of this alternative seems to be that it provides the best protection against persistent collisions of 2 UEs with the same short message interval. On the other hand, similar to alternative 2, it may neglect UEs with long message periods and make it more likely that a UE with short message period collides with all transmissions of a UE with long message period.
Alternative 4: This has the benefit of, compared to the other alternatives, using more of the information that can be obtained from S-RSSI measurements. The drawback is the added complexity; in the absence of quantitative evaluation results it is not clear if the increase in complexity is justified. On the other hand, how “expensive” this alternative would be in terms of UE complexity/cost has not been quantified either.
In the absence of quantitative results, it seems prudent to err on the side of caution; hence we propose:

Proposal 2: For S-RSSI measurement interval in case i<1 is supported on a pool, adopt alternative 4: for each allowed interval < 100 ms, perform S-RSSI measurement with that interval, in addition to the established S-RSSI measurement with interval 100 ms; linear averaging then gives up to 3 S-RSSI metrics; use the maximum of these in step 3 of resource selection.

3
Conclusions
In this contribution we discussed UE behaviour related to resource reservation periods shorter than 100 ms in sidelink transmission, and make the following proposals:
Proposal 1: For i < 1, scale the SL_RESOURCE_RESELECTION_COUNTER by 1/i, that is by 2 (for 50ms period) or 5 (for 20 ms period).
Proposal 2: For S-RSSI measurement interval in case i<1 is supported on a pool, adopt alternative 4: for each allowed interval < 100 ms, perform S-RSSI measurement with that interval, in addition to the established S-RSSI measurement with interval 100 ms; linear averaging then gives up to 3 S-RSSI metrics; use the maximum of these in step 3 of resource selection.
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