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1 Introduction

In RAN2#95 [1], the following agreements were made in relation to SPS for V2V:
Agreements:
· Multiple SPS can be activated simultaneously
· UE assistance triggers are left to UE implementation.  The network should be able to configure UE assistance information.  

· The UE assistant information includes a set of preferred expected SPS interval, timing offset with respect subframe0 of the SFN0 (frame and subframe number).  FFS if per logical channel.  

· Introduce SPS periodicity values 50ms, 100ms, 200ms, 300ms, 400ms, 500ms, 600ms, 700ms, 800ms, 900ms and 1000ms for V2V UL/SL SPS
UE assistance:

· The UE Assistance Information is allowed to be reported if change in estimated periodicity of packet arrival occurs

· The UE Assistance Information is allowed to be reported if change in estimated offset of packet arrival occurs

· The UE assistance information is configured by the eNB

· The UE Assistance Info can be reported both in case SPS is configured or not

· UE Assistance Info per SPS existing or suggested configuration(s).  Details of configurations are FFS.  

· UE Assistance information reporting is configured by the eNB at least for PC5 V2X.

· Additional Content of UE 

· If configured by the eNB, SPS index of the SPS configuration

In addition, an email discussion on open issues was started following RAN2#95 [2].  Following this email discussion, there were still some open issues.  In this contribution, we discuss further these open issues.
2 Discussion
2.1 Association of SPS Configuration with Traffic Type
One question which remains unresolved from the email discussion is whether to associate an SPS configuration with an LCID or with a PPPP.
The main purpose of this association is to be able to provide the UE with different SPS configurations (periodicity, offset) for different traffic types.  The UE would then be able to use the configured SPS configuration to transmit data for the associated traffic type.  The question is therefore whether PPPP or LCID gives a better representation of the traffic type, and whether there are any difficulties with using one or the other.

The PPPP introduced in Rel13 D2D was meant to represent the priority of a packet coming from the application layer.  Each packet arrives at the UE with an associated PPPP so the RAN can perform appropriate prioritization.  
The UE creates logical channels (and allocates LCID) based on UE implementation so that each logical channel is associated with a priority, but different logical channels can use the same PPPP.  The eNB has no knowledge of the LCID, but only the LCG ID to PPPP mapping.  In turn, the UE maintains the mapping between the LCID and the LCG ID with the associated priority.

PPPP already has a meaning of priority, which is not necessarily related to traffic type.  For example, it is possible that two flows will have the same PPPP but different traffic types requiring different flows.  Adding an additional element (traffic type) to what the PPPP represents would therefore be cumbersome, and it would be difficult to define the LCP procedure in this case.  On the other hand, since the UE allocates its own LCID, the UE can perform this allocation based on the traffic type, without any impact in the specification to the selection of LCID.
Observation 1 The LCID is better suited to represent traffic type than PPPP.

Based on this, we believe the appropriate association with the SPS configuration is with the LCID.    

Proposal 1 For UE Assistence Reporting, there should be an association between SPS configuration and the LCID.

Once the association between SPS configuration and the LCID is created, the UE should then prioritize data associated with the corresponding logical channel when performing transmission on an SPS grant.  In this way, the UE can ensure that the SPS resources are utilized appropriately, and also minimizes the overhead of additional resource requests (e.g. in the case of UL SPS).       

Proposal 2 The UE prioritizes data associated with the SPS configuration when it transmits on an SPS grant.

2.2 Reporting of UE Assistance Information

The two options discussed (without consensus) for reporting of UE assistance information are by RRC message (either a new RRC message or existing UEAssistenceInformatio with some new fields), or by MAC CE.       

Based on current agreements, and some consensus in the email discussion, the UE assistance information will likely consist of the following information:

· SPS Index of the SPS configuration (if already configured)

· Estimated periodicity

· Estimated offset (wrt SFN0, subframe0)

· Associated LCID/PPPP indicating traffic type

· The packet size

The SPS configuration message sent to the UE was agreed to be sent by RRC message which contains, among other information, each of the elements above except for the estimated offset and the packet size.  Since these elements are associated with the grants themselves (timing and grant size), they are provided to the UE via the SPS grant which (re)activates the SPS configuration.
Since estimated offset and packet size do not make their way into the RRC configuration of the SPS configuration, it would be cleaner that these parameters are dealt with by the MAC layer only, and so MAC CE reporting would make sense.  In addition, based on CAM message triggering rules defined in [4], it is expected that the offset will change more often than the periodicity for an SPS configuration.  Keeping offset reporting at the MAC layer would result in lower latency associated with changes in the offset, and less overall resource usage to signal this change to the eNB (compared to sending a full RRC message).  
Proposal 3 UE Assistence Reporting is performed using MAC CE and RRC.  Estimated offset and packet size are reported via MAC CE.  All other UE assistance information is reported via RRC Messaging.
One concern when using MAC CE is the size of the information to be sent using the MAC CE.  Based on current agreements, timing offset is reported with respect to subframe 0 of SFN0.  Our interpretation of this agreement is that if the UE wishes to shift the timing of an SPS configuration (set of resources associated with the SPS configuration), it provides the absolute time (frame and subframe number) where it would want such SPS resources to be allocated.  

Regarding the representation of such a value, this would require, in theory, 14 bits since there are 10240 subframes in an SFN cycle.  However, since the SPS resources are periodic, there is no need to uniquely identify the timing of one specific resource allocation, but rather of any of the periodic occurances of the resource for the eNB to be aware of what the UE is requesting.  In general, we see 3 options for the report of the SPS offset (within the agreement of reporting with respect to SFN0, subframe0):
Option 1:

The offset from SFN0, subframe0 reported by the UE corresponds to the desired offset of the next resource (following the transmission of the UE assistance report).  The number of bits required would be 14bits.
Option 2:     
The offset from SFN0, subframe0 reported by the UE corresponds to the desired offset of the first resource in the periodic resource pattern which follows SFN0, subframe0.  Here, the number of bits required for reporting the offset would be determined for the worst case of 1second SPS period (10 bits).
Option 3:

The UE reports the offset relative to a subframe defined by SFN0 (mod x), subframe 0, where the actual frame is the SFN0 (mod x) frame closest to when the UE reported the UE assistance information.  The number of bits required in this case will depend on the value used for x, but will be less than 14.
Given a reduction in the number of bits with both option 2 and 3, we think that either of these two options should be used.

Proposal 4 The timing offset in UE assistance information is reported using either option 2 or option 3.

2.3 Configuration of UE Assistance Information

The UE assistance information can be reported whether SPS in configured or not.  It would be beneficial to have the UE assistance information configurable by the eNB, so that the eNB can control whether a UE reports or not the UE assistance information.  While it seems from the email discussion that most companies prefer to have this configuration, the remaining question is whether this configuration should be for a specific traffic type (LCID/PPPP) or for all traffic types (LCID/PPPP).  
Having the eNB specifically restrict UE assistance reporting for certain traffic types would require such knowledge of the traffic types in the eNB, which is currently not the case.  While the eNB could use the PPPP to provide such restriction, it is not clear (from our previous discussion) that the PPPP provides an accurate mapping to the traffic type.  Furthermore, the LCID/logical channel is also something which is transparent to the eNB since it is created by the UE based on UE implementation.  Having the eNB restrict certain logical channels would therefore require that the UE provides specific rules of how traffic type would be mapped to LCID for the eNB to be able to restrict the assistance information per traffic type.
Finally, the gain of having the eNB be specifically aware of the traffic types is not quite clear, since a UE will report UE assistance information only for traffic types which will require an SPS configuration (and not report it otherwise).    

Proposal 5 UE assistance information, when configured, can be reported for all values of LCID.

3 Conclusion

In this contribution the following observations we made related details of SPS for V2X:
Observation 2 The LCID is better suited to represent traffic type than PPPP.

As a result of the above observations the following proposal was made:

Proposal 6 For UE Assistence Reporting, there should be an association between SPS configuration and the LCID.

Proposal 7 The UE prioritizes data associated with the SPS configuration when it transmits on an SPS grant.

Proposal 8 UE Assistence Reporting is performed using MAC CE and RRC.  Estimated offset and packet size are reported via MAC CE.  All other UE assistance information is reported via RRC Messaging.

Proposal 9 The timing offset in UE assistance information is reported using either option 2 or option 3.

Proposal 10 UE assistance information, when configured, can be reported for all values of LCID.
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