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1 Introduction
In 3GPP TS 36.331, a parameter “sl-OffsetIndicator” is included as part of SL-CommResourcePoolV2X. However, the exact usage of this parameter is not clear from RAN2 perspective, as shown in the Chairman Note [1] of RAN2#97 meeting for the discussion of CR R2-1701176 [2].
In this contribution, we would like to discuss the use scenario of this parameter and provide a solution to use this parameter to align the TX resource with different timing references.
2 Discussion 
2.1 TX resources in a pool: Logical vs Physical
In current design, the transmission resources in a TX-pool are identified by the sidelink subframe bitmap. The bitmaps are supposed to be repeated throughout the whole SFN or DFN cycle. However, there is a mapping between the physical subframes available for resource pool usage and logical subframes used in the definition of the resource pool [3]. Thus, among the 10240 consecutive subframes in one SFN or DFN cycle, some resources are reserved for SLSS and only a subset of subframes are available for resource reservation. As shown in an example in Figure 1, if a pool using bitmap of 100 subframes, the repetition will only repeat 101 times in the logical 10100 subframes when evenly distributed to 10240 physical subframes in a DFN cycle.  As a result, there is a 140 subframes contributing to offsets between the physical location of a resource and a logical location of the same resource in the DFN cycle. In Figure 1, we also show that if the subframe bitmap is 16-bit, the length of each bitmap could be actually 16 or 18 milliseconds, a varying number depending on how many special subframes are for SLSS, special, or reserved. 
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Figure 1 Logical subframes vs. physical subframes in a DFN/SFN cycle
Thus, depending on the interpretation of when the subframe bitmap(s) are started, the UE’s observation of resources in a TX pool is completely different. To be more specific, this will be determined by the two factors below:

· Starting time of SFN 0 (or  DFN 0)

· Sl-offsetIndicator

It is expected that the default value for the sl-offsetIndicator shall be 0, as this is the normal way to make sure the resources are evenly distributed among the 10240 subframes in this cycle.

2.2 Pool with Multiple SyncRef

RAN1 has agreed that TX resource pool is allowed to be (pre-)configured with one or multiple synchronization references as follows [1]:
	· The TX pool (pre-)configuration includes the type(s) of sync reference that is allowed in using each pool.

· For a pool, specification supports any combination of the following:

· SyncRef directly or indirectly derived from eNB

· This includes UE’s own timing and SLSS originated from a stand-alone UE

· SyncRef directly or indirectly derived from GNSS


If a pool is configured or pre-configured to use multiple SyncRef timing sources, then there is a chance that the resource indicated by the SL-CommResourcePoolV2X is actually can be interpreted either based on SFN timing or DFN timing. Unfortunately, there is no guarantee that those two timings are strictly aligned, because the SFN is determined by the eNodeB and DFN is based on UTC time derived from GNSS timing. This means that the subframe resources indicated by the offset indicator and bitmap are not two identical set of resources, no matter what offsetIndicator value is set. Note that DFN offset (a value between 0 and 1000 microseconds) is only used to align the subframe boundary between the SFN and DFN, not the actually DFN numbers. Hence, when a UE loses its GNSS timing and switches to eNB timing, the mode 4 resource bookings based on one particular timing reference may no longer be legitimate transmission resources according to the same bitmap with another timing reference. This, of course, is undesirable, because all the sensing results of the same pool cannot be used, and the UE are forced to do a resource reselection and have to use exceptional pool before the sensing-based resource reselection can be done.
To avoid such problems, it is necessary to align the resource bitmap with different timing references in a single TX pool.  As the starting time of SFN and DFN are different, the only way is to adjust the value of sl-offsetIndicator to compensate the gap between SFN and DFN. So, when UE changes its timing source, the MAC transmissions are not disrupted. Main purpose of sl-offsetIndicator was to provide freedom to eNBs to align D2D resources even if different eNBs has different SFN. However, when GNSS is used as timing source automatically V2X subframes can be aligned for a much larger area in that case sl-offsetIndicator can be set to zero. Whereas if eNB is used as synch reference then sl-offsetIndicator will be required to have non-zero value to align bitmap across multiple eNBs.  To enable this, it can be specified that the sl-offsetIndicator value is only set to non-zero when eNB timing is different from GNSS timing.
Proposal 1: When GNSS is used as timing source automatically V2X subframes can be aligned for a much larger area in that case sl-offsetIndicator can be set to zero. Whereas if eNB is used as synch reference then sl-offsetIndicator is required to have non-zero value to align bitmap across multiple eNBs.

Correspondingly, the definition of the subframe bitmap need be adjusted when sl-offsetIndicator is set to a non-zero value. This is because this offset may be so large that a big gap is created in the time line for resource booking. As a result, the V2X UE may not able to find a resource candidate which can meet the packet delay budget. Thus, it is necessary to make sure the bitmaps are not abruptly end when SFN=1023 and shall be extended to the start of the bitmap in the next SFN cycle .i.e. subframe sl-OffsetIndicator in SFN Cycle (N) to subframe sl-OffsetIndicator -1 in SFN Cycle N+1.
Proposal 2: Definition of subframe bitmap in V2X pool shall be clarified to cover the gap caused by a non-zero Sl-OffsetIndicator.
3 Conclusion

In this contribution, we analyze the TX resource selection issues in case of multiple co-existing timing references and propose:

Proposal 1: When GNSS is used as timing source automatically V2X subframes can be aligned for a much larger area in that case sl-offsetIndicator can be set to zero. Whereas if eNB is used as synch reference then sl-offsetIndicator is required to have non-zero value to align bitmap across multiple eNBs.

Proposal 2: Definition of subframe bitmap in V2X pool shall be clarified to cover the gap caused by a non-zero Sl-offsetIndicator.
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