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1 Introduction

In RAN2#94 [1], the following agreements were made in relation to SPS for V2V:
· Multiple SPS configuration with different configuration parameters can be configured by eNB.   Which SPS configuration is being activated/deactivated can be signalled.  Details of control signalling are left to RAN1.  It is FFS whether we allow multiple configurations to be active at the same time.  Two options are possible:

· One active SPS at a time (as per LTE) 

· Multiple SPS active at a time (SPS configuration and UE assistance information may be linked to one or more radio bearers).

· UE assistance at least on periodicity and/or timing can be provided to eNB.  UE assistance can be configured by eNB.  UL SPS configuration is decided by eNB.  Triggering of UE assistance are FFS  

For V2V WI (PC5) and V2X (Uu) conclusion:

· From a RAN2 point of view, for UL SPS, it is not necessary to send an indication to the eNB that an SPS grant will not be used.  Therefore, the working assumption on “the UE can indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration” is not needed.

In addition, an email discussion on open issues was started following RAN2#94 [2].  
In this contribution, we discuss further certain aspects/issues which had some variation in opinion during the email discussion, as well as other details which need to be addressed for the design of SPS for V2V.

2 Discussion
2.1 UE Assistance Information Reporting

UE assistance information for periodicity and timing may be represented is several ways.  While the email discussion [2] pointed several detailed solutions, there are effectively 3 main options for any UE assistance information reporting:

1. Reports consist of an index to a set of allowable values, which are configured by the eNB 
2. Reports contain an index to a set of allowable values, which are defined in the specification

3. Reports contain an absolute or relative value 
Typically, when a UE reports a value in any messaging, options 1 and 2 are preferred in order to reduce signalling overhead, as long as there are a finite number of possibilities that do not exceed the size required to report the actual value.  
For reporting the periodicity, the number of possible periodicities should be finite (the existing SPS periods and any additional periods to support V2V traffic).  Furthermore, it’s not specifically clear whether the eNB would need to control the periodicities the UE can or cannot use, since the periodicity which best meets V2V timing requirements depends on UE characteristics.  While network flexibility is in general desired, such flexibility may conflict with meeting V2V requirements in this specific case.
Proposal 1 The UE reports one of a number of possible standardized periodicities in the UE assistance information.

Reporting of timing offset involves indicating to the eNB the desired location of one of the SPS grants for a given SPS configuration.  While it may be desirable for the eNB to restrict the timing of grants to certain offsets to ensure network flexibility, if needed, this can be done when the eNB provides an updated grant for the SPS resources. As a result, option 1 is not required for this case.  Since the periodicities may be larger than one frame, the UE needs to indicate both the SFN and subframe offset, and so option 3 seems more relevant.  In order to avoid having to report the full SFN and subframe numbers, the size of the report can be reduced by reporting only an actual offset in subframes from a fixed position (e.g. the current SPS timing) which represents the shift (delay/advance) of the current SPS timing to achieve the new desired SPS timing.
Proposal 2 The UE reports timing offset by indicating the number of subframes (delay/advance) by which it desires to shift the current SPS timing.

A stage 3 decision to be taken will be how the UE is to send UE assistance information (RRC signalling, MAC CE, or PHY signalling).  Given the reports do not need to be sent with subframe level delay, and to avoid additional work for RAN1, it would be best to not use PHY layer signalling for UE assistance reporting.  The UE reports, should however, be sent within a few frames of delay, as a time offset between the SPS and V2V traffic will result in resource overhead for dynamic scheduling, resulting in possible missed timing requirements for V2V messages in high traffic areas.  Also, given that the size of the reports is quite small, a MAC CE would be possible and would reduce the overhead of sending a full RRC message for a few bits of information.  A new MAC CE could be created and sent for UE assistance information.  Alternatively, the UE could send the UE assistance information as part of the sidelink BSR, since a change in timing or periodicity will likely occur as a result of new data being received by the UE from the application layer.  
Proposal 3 The UE reports periodicity and timing changes using a new or existing MAC CE.

2.2 Initiation of SPS

From the email discussion in [2] it would seem that a majority of companies are favourable to having the UE release the SPS resources and notifying the eNB so that these resources can be used for other UEs.  This seems reasonable since the UE is also itself determining the required periodicity and timing offset for the SPS, and may also determine that SPS is not required based on the current vehicle dynamics and CAM traffic triggering rules in [4].  

Similarly, it may therefore be necessary for the UE to request to the eNB that it wishes to start or initiate the use of SPS.   In this case, a new request could be used (for example to request a new SPS configuration from the eNB), or the initiation could be triggered by the transmission of the UE assistance information report.  In the latter case, we avoid the need to specify a new message, however, in the former case, the UE may have more flexibility to provide further information for the SPS configuration itself, such as the size of the specific allocation.  
Proposal 4 The UE should be able to request from the eNB the initiation/use of SPS.

2.3 Linking of SPS to Radio Bearers

Multiple simultaneously active SPS configurations allows the UE to support different types of V2V traffic with different periodicities and/or timing offsets (e.g. CAM and DENM at the same time) as well as V2V traffic simultaneously with other services (e.g. VoIP).  Associating an SPS configuration with a specific radio bearer would greatly simplify the design of LCP at the UE, since an SPS grant would be filled with data associated with its logical channel.  However, this limits UE flexibility is using the SPS grant.  SPS which is not tied to the radio bearer is also more aligned to current SPS, and maintaining this independent will have less impacts to the specifications when we define SPS for UL V2X.  At the expense of defining new rules for LCP which are required for SPS grants, it would be best to not limit UE flexibility when using SPS, specifically since such UE assisted SPS may be used for other types of V2V traffic later on, or potentially other services.
Proposal 5 The SPS configuration should not be linked to the radio bearer. 

Current sidelink LCP does not account for semi-persistent resources, and the presence of periodic traffic which has timing requirements.  It may therefore be required to introduce new rules to LCP, such as prioritization of periodic traffic for grants associated with SPS.  This ensures that in general, the SPS grants are used by the UE for their initial intention, but that flexibility is still maintained at the UE.
Proposal 6 Sidelink LCP should be modified to give periodic traffic higher priority during SPS grants. 

3 Conclusion

In this contribution the following proposals we made related to details of SPS for V2V:
Proposal 7 The UE reports one of a number of possible standardized periodicities in the UE assistance information.

Proposal 8 The UE reports timing offset by indicating the number of subframes (delay/advance) by which it desires to shift the current SPS timing.

Proposal 9 The UE reports periodicity and timing changes using a new or existing MAC CE.

Proposal 10 The UE should be able to request from the eNB the initiation/use of SPS.

Proposal 11 The SPS configuration should not be linked to the radio bearer. 

Proposal 12 Sidelink LCP should be modified to give periodic traffic higher priority during SPS grants. 
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