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Introduction
[bookmark: _Toc459958538]During last meeting, some working assumption and tentative conclusions on UE assistance information content has been proposed as below:
	Working assumption: Some form of association between the SPS configuration and something (PPPP or LCID) is needed for reporting and configurations purposes.  For Uu LCID is used. For PC5, at least PPPP is included in the UE assistance information.  Whether LCID is needed for PC5 is FFS.  
UE assistance information content (offline )
· Periodicity
· Offset
· FFS SPS index of current SPS configuration
· Depending on whether complete information or delta information is reported 
· PPPP for SL
· We can have multiple entries of same PPPP in UE assistance information
· FFS destinationID/destinationIndex
· LCID for Uu
· Maximum MAC PDU Size based on observed traffic pattern
Message type
· UE Assistance Information (with all the content above) is sent via RRC. 


In this paper, based on the tentative agreements above, we further discuss whether SPS index, PPPP, LCID and maximum MAC PDU Size based on observed traffic pattern should be included in UE assistance information.
[bookmark: _Ref178064866]Discussion
SPS index
As discussed before, whether SPS index is needed depends on whether complete information or delta information is reported. According to our understanding, the UE assistance information is used to help the eNB to properly (re)activate/configure SPS for UE. To be specific, the UE assistance information may be reported when V2X message periodicity or offset is changed for some V2X sidelink logical channels with SPS grant or when some periodicity is detected for some V2X sidelink logical channels without SPS grant.
Let us take a typical scenario for example. Assuming that a Vehicle UE is on the way, it periodically checks if its location, speed or direction change is larger than a predefined threshold. If any of the above parameters satisfies the checking criteria, a message (CAM) is broadcasted containing the car's current status information. According to the analysis in the paper [2], the transmission interval of CAM message is nearly fixed if speed or direction does not change. On the other hand, if an emergency occurs during the driving, the vehicle UE may also need to send DENM messages at the same time, and the typical transmission frequency is fixed as 100ms. In a word, the vehicle UE might need to be engaged in multiple different types V2X message transmission, which require different periodicity and packet sizes. 
For the CAM message, when the speed of the vehicle changes the transmission interval of CAM will changes too. In this case, the UE assistance information should be reported to tell eNB the updated periodicity or offset of the related SPS configuration. Contrary to the CAM, the change of speed does not impact the transmission periodicity or offset of DENM messages. The vehicle UE needs to send another new DENM messages only when a new emergency occurs during the driving. In this case, UE assistance information should be reported to tell eNB the new periodicity to request a new SPS grant. In addition, when the emergency event disappears or the size of the related DENM changes, the UE assistance information may also be reported to tell eNB to deactivate or update size of the related SPS grant. 
Based on the analysis above, we can see that multiple SPS configuration used for different messages pattern may be activated at the same time for a vehicle UE, and any change of the message pattern will trigger UE assistance information report. In most cases, these message patterns are changed independently. So it is suggested to carry the attributes of changed traffic patterns (delta info) in the UE assistance information instead of all the ongoing traffic patterns to reduce the overhead. For the delta info based UE assistance information, SPS index should be included to indicate the specific SPS configuration. 
Observation 1: Multiple SPS configuration used for different messages pattern may be activated at the same time for a vehicle UE, and any change of the message pattern will trigger UE assistance information report. 
Observation 2: In most cases, different V2X message patterns are changed independently.
Proposal 1: It is suggested to use delta UE assistance information and SPS index should be included in UE assistance information. 
LCID vs. PPPP
In multiple SPS cases, each SPS is configured/activated to match the traffic characteristics (e.g. periodicity, size, etc.) and to meet the performance requirements (e.g. latency) of some specific logical channel(s). As discussed in section 2.1, the UE assistance information may be reported when periodicity or offset is changed for some V2X sidelink logical channels with SPS grant or when some traffic pattern is detected for some V2X sidelink logical channels without SPS grant. 
For the former case, the SPS index could be included in the UE assistance information, from which the eNB knows the corresponding SPS configuration that UE request to change. Meanwhile, the eNB knows which logical channel/PPPP the UE assistant information message is associated to based on the SPS index. So LCID and PPPP are not needed if SPS index is included.
For the latter case, UE requires a new SPS configuration for its V2X service. The SPS index hasn’t been configured by eNB yet. So the indication of PPPP and LCID may be particularly useful. For PC5, with the information of PPPP, the eNB can know which traffic service has the higher priority and then prioritize the SPS resource allocation to the V2X service with high priority. Since multiple sidelink logical channels with different traffic characteristics (e.g. periodicity, size, etc.) may be associated with the same PPPP, we can have multiple entries of same PPPP in UE assistance information. For Uu, the eNB can also know which traffic service has the higher priority by the aid of LCID. Based on the priority information, the eNB can allocate the resource more reasonable.
Proposal 2: PPPP shall be included in the UE assistance information for PC5. LCID shall be included in the UE assistance information for Uu.
Maximum MAC PDU Size
To provide multiple SPS configurations to UE, eNB should have information about the periodicity, timings and message sizes for different types of V2X service. As we can see, it is already agreed that the assistance information consists of at least periodicity and/or timing. But whether maximum MAC PDU Size is needed is still FFS. In legacy SPS, the packet size is determined by the eNB from information provided by BSRs. However, since the BSR is reported per LCG, if different logical channels with different SPS configurations belong to the same LCG, it is difficult for the eNB to determine the exact packet size for each SPS grant just by BSR. Therefore, considering the UE can estimate rough size of the message of next transmission, maximum MAC PDU Size based on observed traffic pattern is suggested to be included in UE assistance information.
Proposal 3: Maximum MAC PDU Size based on observed traffic pattern is suggested to be included in UE assistance information.
Conclusion
In this paper, we have further discussed whether SPS index, PPPP, LCID and maximum MAC PDU Size based on observed traffic pattern are needed in UE assistance information, and give our proposals.
Observation 1: Multiple SPS configuration used for different messages pattern may be activated at the same time for a vehicle UE, and any change of the message pattern will trigger UE assistance information report. 
Observation 2: In most cases, different V2X message patterns are changed independently.
Proposal 1: It is suggested to use delta UE assistance information and SPS index should be included in UE assistance information. 
Proposal 2: PPPP shall be included in the UE assistance information for PC5. LCID shall be included in the UE assistance information for Uu.
Proposal 3: Maximum MAC PDU Size based on observed traffic pattern is suggested to be included in UE assistance information.
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