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1 Introduction

At RAN2 #97 and RAN2#98 meeting, it was discussed the need to introduce an enhanced SPS confirmation to address the multiple SPS configurations that can be configured to a UE [1].

This contribution further discusses this issue. In [3], a related MAC CR is presented.

2 Discussion

The SPS confirmation was designed for legacy LTE Uu in the context of the latency reduction work item [2]. However, the legacy design only considers the scenario in which only one SPS configuration is supported. This may not work in Rel.14 where multiple SPS configurations (up to 8 SPS configurations for sidelink and Uu, respectively) can be configured simultaneously and possibly on different carriers.

Observation 1 The SPS confirmation mechanism introduced in the latencty reduction WI is only targeting Uu and a single SPS configuration.

In our paper [1], we discussed the need to introduce some enhancements to the legacy SPS confirmation in order to tackle the multiple SPS configurations that can be configured in V2V. As analysed in the study item phase, the V2V traffic characteristic is subject to occasional periodicity changes. Therefore, whenever the periodicity deviates, the UE might not have data available to fill in a configured SPS grant. Rather than sending an empty MAC PDU with only padding BSR (and optionally padding bits), it is desired to skip the UL transmission to limit battery consumption and UL interference. Given that the eNB might not be able to realize whether a certain SPS activation/release was correctly received, since the UE is allow to skip the UL grant if no data are available in the UE buffer.

Similar arguments hold also for the sidelink, i.e. upon activating/deactivating sidelink SPS the eNB does not have any tool to deduce whether a certain SPS activation/deactivation was correctly received or not. To make sure that the command is correctly received and no sidelink resources are wasted, the eNB would probably need to send the sidelink SPS activation/release command multiple times, thereby wasting cellular resources. For release, if the eNB assumes that the UE correctly released SL SPS even if this is not the case, the eNB might reallocated those SPS resources to other UEs thereby increasing the risk of collision and interference.

Observation 2 In V2V, the SPS confirmation aids the eNB to timely activate/release the SPS, thereby limiting cellular resource wastage and possible interference both for SL and Uu.

As observed in Observation 1, the existing SPS confirmation MAC Control Element has a fixed size of zero bits, i.e. there is no SPS configuration identification carried, which works for legacy LTE SPS with only one SPS configuration, but it might be quite inefficient if applied to a scenario where multiple SPS configurations can be configured to a UE. In [1], we highlighted latency and more in general ambiguity issues in the confirmation mechanism if the legacy SPS confirmation is used in that scenario as well.

Observation 3 Reusing the legacy SPS Confirmation MAC CE might lead to latency and ambiguity issues, since the MAC CE has fixed size of zero bits and there is no SPS configuration identification.

In our paper [1], we proposed possible ways of solving the above issue. However, we acknowledge that a proper solution to fix it might require non-trivial discussion in RAN2 and possible also some impact in ASN.1. Therefore, for the sake of compromise, it is proposed to just include a single SPS confirmation for the PC5, in order to align the PC5 solution with the Uu solution designed in the latency reduction WI. This solution will not be optimal for the case of multiple configurable SPS configurations, however it gives at least the possibility to the eNB to activate/release one sidelink SPS configuration and know whether such command was correctly received or not by the UE.

In particular, it is proposed to introduce a new sidelink SPS confirmation MAC CE to distinguish it from the Uu SPS confirmation MAC CE. As in Uu, the trigger of the sidelink SPS confirmation is at reception of PDCCH containing either SPS release or activation.

Enhancements to support SPS confirmation for multiple SPS configurations is left for future work items, e.g. in eV2V for PC5.

Proposal 1 Introduce a sidelink SPS confirmation similar to the legacy Uu SPS confirmation. A CR is provided in [3].
Proposal 2 The sidelink SPS confirmation should be aligned with the Uu SPS confirmation, i.e.

a. Introduce a new sidelink SPS confirmation MAC CE

b. Trigger a sidelink SPS confirmation at reception of SPS activation/release
Observation 4 Enhancements to support SPS confirmation in Uu and PC5 for multiple SPS configurations is left for future work items.

3 Conclusion

In section 2 we made the following observations:

Observation 1
The SPS confirmation mechanism introduced in the latencty reduction WI is only targeting Uu and a single SPS configuration.
Observation 2
In V2V, the SPS confirmation aids the eNB to timely activate/release the SPS, thereby limiting cellular resource wastage and possible interference both for SL and Uu.
Observation 3
Reusing the legacy SPS Confirmation MAC CE might lead to latency and ambiguity issues, since the MAC CE has fixed size of zero bits and there is no SPS configuration identification.
Observation 4
Enhancements to support SPS confirmation in Uu and PC5 for multiple SPS configurations is left for future work items.


Based on the discussion in section 2 we propose the following:

Proposal 1
Introduce a sidelink SPS confirmation similar to the legacy Uu SPS confirmation. A CR is provided in [3].
Proposal 2
The sidelink SPS confirmation should be aligned with the Uu SPS confirmation, i.e.
a.
Introduce a new sidelink SPS confirmation MAC CE
b.
Trigger a sidelink SPS confirmation at reception of SPS activation/release
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