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1	Introduction
The introduction of multiple SPS configurations was supposed to be a beneficial remedy to cater for different periodical V2X related messages. However, besides bringing gains, it poses also a threat to the system performance - in case several concurrently activated SPS configurations coincide in the same TTI. This paper is aimed at outlining the details and addressing this issue.   
2	The collisions of multiple SPS configurations 
The problem of multiple SPS configuration collision has been raised by Ericsson in their contributions [1] and [2]. During the discussion of Ericsson’s contributions, some companies commented the problem can be avoided by eNB scheduling. Theoretically, the eNB is aware in advance the collision may happen so logically it should take measures to prevent it, e.g.  by complex eNB scheduling algorithm to avoid collision happening or by dynamic scheduling in case of collision happened. However, it has to be noted the scheduling flexibility will be decreased significantly if eNB scheduling algorithm needs to avoid collision between multi-SPS configuration for all relevant UEs, especially in TDD deployment.  If dynamic grant is used by the eNB to resolve the collision when it happens, this leads to additional signalling burden to reconfigure the grants properly not only for resolving the collision of the UE in question but also for reassigning the colliding resources to another UE for more efficient resource usage. Alternatively, the choice of which of the colliding SPS grants to use could be entirely left up to the UE implementation Nevertheless, in such circumstances the eNB would have to assume any of the SPS grants might have been used so this implies additional decoding effort on the eNB side. 
Furthermore, as RAN2 has decided multiple SPS configurations may be used not only for V2X-related messages but to send any sort of periodic traffic (details in [3]), one may expect an increased usage ratio of this functionality, inherently leading to collisions between configured SPS grants.
Observation 1: As pointed out in this section, the implications of multiple SPS configuration collisions could be too detrimental to leave this issue fully up to the UE or eNB implementation.
3	How to efficiently resolve the problem?
As mentioned above, Ericsson has already attempted to tackle the problem in their [1] and [2]. In [1] it was proposed the UE uses the largest grant in case two (or more) SPS occasions occur in the same TTI. In [2] another proposal has been outlined – to specify the UE uses SPS grant corresponding to the lowest sps-ConfigIndex. This simplified approach also did not gain sufficient support and the topic was postponed. Nevertheless, as observed already in section 2, we believe the issue has to be addressed somehow as it is suboptimal to just leave it up to the unpredictable UE implementation. The ideas described in [1] and [2] should be regarded as a step in the right direction, but both assumed just one SPS grant will be used (i.e. either the one with the lowest identified or the largest). We propose further optimizations in this area, namely to aggregate the data corresponding to the colliding resources (e.g. a portion of each set of resources), choose proper MCS (e.g. preconfigured exclusively for collision occurrences during SPS configuration or activation) and send the data using Transport Block (TB) comprising combined resources. The exemplary procedure is depicted in Figure 1. SPS configuration and activation is performed as in the legacy specification with a minor difference one of these messages can be equipped with an indication which MCS to use in case the collision occurs in certain TTI. Afterwards, when the UE already has several SPS configurations activated, it can determine whether a collision will be encountered. The UE uses aggregated PRBs and configured MCS to form the TB. By specifying such behavior (including which MCS will be used in such case), UE behavior becomes predictable to the network and there is no necessity to use dynamic scheduling (i.e. increased signaling burden) to resolve the SPS collision issue.


[bookmark: _Ref487556743]Figure 1: Multiple SPS collision resolution by aggregating SPS resources and selecting proper MCS for a transmission of new combined TB
There can be several criteria how to select proper MCS:
· it can correspond to the SPS configuration with the highest QoS priority/parameters; or
· it may correspond to the MCS of specific SPS-ConfigIndex; or
· it may be provided together with SPS configurations (in RRC message) or with SPS activation (DCI/PDCCH) and be used only in case such collision occurs; or
· this may be the least robust MCS (i.e. the highest MCS) to ensure sufficiently large TBS is used and the biggest possible fraction of each colliding SPS occasion is used; or
· other options are not precluded 
We have submitted a corresponding CRs in [4] and [5] which shall be agreed if the solution outlined in this paper is acceptable to the companies in RAN2.
We believe the aforementioned solution could efficiently cope with SPS collisions, likely to happen due to multiple overlapping SPS periodicities and the expected usage of multiple SPS configurations not only for V2X-related services. Thus, we propose the following:
Proposal 1: [bookmark: _Ref487621091]RAN2 is kindly asked to adopt the solution outlined in this paper and agree associated CR(s) in [4] and [5].
4	Conclusion
This paper was focused on resolving the uncertainty how would the UE behave in case of several SPS configurations collide in certain TTI. As a result, the following Proposals have been made: 
Proposal 1: RAN2 is kindly asked to adopt the solution outlined in this paper and agree associated CR(s) in [4] and [5].
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