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1. Introduction
In email discussion [86-05-213], it was discussed how to describe the UE behavior on determining the set of reserved subframes in sidelink transmission mode 4 configured with multiple MAC PDU transmissions. The behavior in the agreed CR agreed can be summarized as follows:

· The UE reserves 10*C subframes with the resource reservation interval P where C is SL_RESOURCE_RESELECTION_COUNTER which is determined by MAC.

As also mentioned in the email discussion, the current CR has the following two problems:
· The UE reserves a finite number of subfarmes but SL_RESOURCE_RESELECTION_COUNTER decrements only after a MAC PDU is transmitted. Thus, if upper layer stops generating packets for some time duration and the UE skips transmissions in many reserved subframes, the UE runs out of reserved resources and no resource remains for the transmission of newly arrived packets. Though this is a rare case, correction is needed to fix a hole in the specification.
· If the time range of the set of reserved subframes exceeds the DFN range, i.e., 10*C*P > Tmax which is 10240 or 10176, the time gap between the two closest reserved subframes may not kept as either 10240 or 10176 is not divided by 100 which is a common denominator of P. For example, when there are 10240 V2V subframes (i.e., no SLSS resources configured) and the UE reserves 10*15 subframes with 100 ms reservation interval from subframe #0, the set of reserved subframes will be {0, 100, …, 10200, 10300, …, 14900} which becomes {0, 100, …, 10200, 60, 160, …, 3660} after the wrap around at the DFN boundary (i.e., after applying mod 10240). Figure 1 shows this example, and it can be observed that the interval of the reserved subframes is irregular.
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Figure 1. An example of irregular subframe reservation due to the DFN wrap around.

This contribution discusses how to solve the above problems. We note that the issue caused by DFN wrap around is also related to the Objective “Handle multiplexing V2V with other signals/channels if necessary, e.g., for the case where the bitmap for V2V subframes does not repeat an integer number of times within the DFN period [RAN1, RAN2]” in the updated WID [1], on which a companion paper is submitted in [2].
2. Discussions 
We can first discuss how to solve the first problem. As the radio layer does not know when packets will arrive from the upper layer, it is always possible that the resource running out problem occurs as far as the UE reserves a finite number of subframes. Thus, a UE behavior needs to be defined such that the UE “extends” the resource reservation if the UE has no more reserved resource but SL_RESOURCE_RESELECTION_COUNTER is still larger than zero. This behavior can be described either in MAC or PHY specification, but given that RAN1 led the procedure of resource reservation, it is preferable to capture this in 36.213 in order to avoid another RAN2 discussion on this matter.
Proposal 1: A UE behavior is captured in 36.213 so that UE extends the resource reservation if the UE has no more reserved resource but SL_RESOURCE_RESELECTION_COUNTER is still larger than zero.

If the first problem is solved, the UE does not need to reserve many subframes across DFN boundary causing confusion due to the DFN wrap around. We note that reserving 10 times more subframes compared to SL_RESOURCE_RESELECTION_COUNTER was a temporal solution to the first problem. Thus, the number of reserved subframes can be independent of the counter number and can be even smaller than the counter value. For example, the UE reserves a set of subframes until the boundary of the current DFN range, i.e., the V2V subframe index included in the set of subframe does not grow beyond Tmax and no DFN wrap around happens in the resource reservation. 
Proposal 2: The UE reserves a set of subframes until the boundary of the current DFN range when resource reservation is triggered.

Combining the two proposals, the UE firstly determines a set of subframes which finishes before the DFN boundary and it repeats the resource reservation with the same resource reservation interval if more resources are needed. Figure 2 illustrates such a description.
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Figure 2. An illustration of the proposed UE behavior.
3. Conclusion
This contribution discussed the UE behavior on reserving a set of subframes in sidelink transmission mode 4. The discussion can be summarized as follows:

Proposal 1: A UE behavior is captured in 36.213 so that UE extends the resource reservation if the UE has no more reserved resource but SL_RESOURCE_RESELECTION_COUNTER is still larger than zero.

Proposal 2: The UE reserves a set of subframes until the boundary of the current DFN range when resource reservation is triggered.
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