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Introduction
RAN2#95 make the following agreements on SPS enhancement and UE assistance information.

	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.  

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


RAN2#95bis make the following agreements:

	Agreements:

· RAN2 assumption is that up to 8 SPS configurations per UE are sufficient.  The exact number depends on RAN1’s agreements. 

· All configured SPSs can be active at the same time.  

· FFS if LCP changes are needed for Uu and PC5

· 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 FFS if LCID and/or PPPP and how this information is used and needed for.  


In this document, we provide our views on SPS enhancement and UE Assistance Information (UAI) for V2X.
SPS configuration
It is observed in RAN2 email discussion on SPS that there is no clear consensus on whether this association should be in terms of LCID or PPPP. It seems well understood that the typical V2X use case for multiple SPS is parallel transmissions of CAM messages and DENM messages. In our view, different types of messages may have different periodicities and time offsets. In this case, it is likely to allocate different types of messages on different SPS resources via different logical channels. 

However, we wonder if different types of messages on different logical channels will have always different PPPP levels. What if different types of messages with the same PPPP level are transmitted together on the SPS resource? If different traffic patterns are mixed on the same SPS resources, it would be difficult to estimate combined traffic pattern in which messages with different periodicities and time offsets are combined into the SPS resources. Thus, we think that it is likely to associate a SPS configuration with a logical channel.
Proposal 1: SPS configuration should be associated with a logical channel.
UE Assistance Information (UAI)
It is FFS if UAI is reported per logical channel or per PPPP level. As we discussed above, we think that if different types of messages with the same PPPP level are transmitted together on the SPS resource, it would be difficult that UE estimates combined traffic pattern. We wonder if UAI will work well with this combined traffic pattern. Thus, we propose to report UAI for each logical channel. 
Proposal 2: UAI reports information per each logical channel.

RAN2 agreed that UAI can be reported both in case SPS is configured or not. UAI is provided per existing or suggested SPS configuration(s). Before SPS is configured, the application layer will submit a V2X message to AS layer 2. Thus, there will be data available for transmission in SL buffers. We think that it should be assumed that UAI reporting is triggered only when there is data available for transmission in SL buffers. That is, if there is no data available for transmission in SL buffers, UE should not trigger reporting of UAI. 
Proposal 3: UAI reporting is triggered only when there is data available for transmission in SL buffers i.e. in Layer 2.

When the first data becomes available for transmission in Layer 2, it is unclear how UE can initially estimate the periodicity i.e. when V2X message transmission begins. The first option is that UE initially estimates the periodicity based on interaction with the application layer. This option may be feasible because a vehicle initially starts with zero or low speed from a parking lot. However, this option may not work well in some cases e.g. event-triggered messages. 
The second option is that UE does not report UAI until UE can better estimate traffic pattern for a logical channel. In this option, UE will initially send only Sidelink BSRs to eNB. Based on Sidelink BSR, eNB can allocate sidelink mode 3 resource with dynamic scheduling. 
We are not sure if those options have impact on specifications. However, it seems good to understand that when V2X message transmission begins, some UEs may not report UAI until the UEs can better estimate traffic pattern. Note that if UAI includes the packet size per logical channel, UE could possibly report UAI including the packet size per logical channel without periodicity and timing offset until UE estimates traffic pattern. In this case, eNB could dynamically allocate sidelink mode 3 based on UAI.
Observation 1: When V2X message transmission begins, a certain UE may not report UAI until the UE can better estimate traffic pattern. 
It is observed in RAN2 email discussion on SPS that it seems suggested to include the estimated packet size in UAI. First of all, if a packet size is included in UAI, we think that the packet size should be the total amount of data available for transmission as defined in 36.322 and 36.323. As we mentioned before, UAI reporting should be triggered only when there is data available for transmission in SL buffers. So, when UAI is reported, the packet size should be not an estamiated size, but the exact size in SL buffers.
Proposal 4: If it is agreed in RAN2 to include a packet size in UAI, the packet size should be defined as the total amount of data available for transmission for a logical channel (or all logical channels associated with the PPPP) as defined in 36.322 and 36.323.

Furthermore, if the packet size is included in UAI and UAI is provided per logical channel, the packet size should be calculated for the corresponding logical channel. That is, UAI should include the total amount of data available for transmission for a logical channel. (Note that if UAI is reported for PPPP, the packet size included in UAI should be he total amount of data available for transmission across all logical channels associated with the PPPP.)
Moreover, if the packet size is included in UAI, we cannot understand the use case of using sidelink BSR for a logical channel (or PPPP) subject to UAI reporting. Assuming that the packet size in UAI is provided per logical channel, the packet size per logical channel in UAI could provide more implication to eNB than Sidelink BSR for SPS operation per logical channel. 

Observation 2: If it is agreed in RAN2 to include a packet size in UAI for a STCH, reporting Sidelink BSR is unnecessary.
Thus, SR prohibit timer (logicalChannelSR-ProhibitTimer) or SR making (logicalChannelSR-Mask) should be supported for a logical channel (or all logical channels associated with the PPPP) associated with UAI. For uplink, those parameters are configured by eNB. However, neither SR prohibit timer (logicalChannelSR-ProhibitTimer) nor SR making (logicalChannelSR-Mask) does not need to be configured by eNB in this case. UE could consider that if UAI (including the packet size) is configured to be reported for a logical channel (or all logical channels associated with the PPPP), SR prohibit timer (logicalChannelSR-ProhibitTimer) or SR making (logicalChannelSR-Mask) is configured for the logical channel wihotut explicit signaling from eNB.
Proposal 5: if UAI (including the packet size) is configured to be reported for a STCH (or all STCH associated with the PPPP), SR prohibit timer (logicalChannelSR-ProhibitTimer) or SR making (logicalChannelSR-Mask) is considered as configured for the STCH.
One issue with UAI per logical channel is that eNB cannot know the priority from LCID in UAI. eNB may need the priority information such as PPPP to schedule sidelink mode 3 transmissions. We think that LCIDs can be mapped to PPPP levels by configuration from eNB or pre-configuration. Thus, eNB scheduler can understand the priority information for a logical channel from LCID included in UAI.
Proposal 6: LCIDs included in UAI are be mapped to PPPP levels by configuration from eNB or pre-configuration.
In addition, if UE should inform eNB about SPS release, UE prefer to indicate transmission stop (or SPS release) in UAI. This indication to transmission stop for SPS release can be included per logical channel (or all logical channels associated with the PPPP). This indication does not need to be explicit in UAI. For instance, a periodicity set to zero, a particular LCID value or zero packet size could be used as the indication to transmission stop.

In fact, CAM transmissions will continue until a vehicle stops moving. Thus, SPS release is not so useful for CAM. But, SPS release might be useful for DENM. When it comes to DENM, we think that AS layer could understand DENM transmission stop based on interaction with the application layer. Thus, when UE indicates transmission stop for a logical channel should be up to UE implementation. Note that it is up to eNB whether SPS is released or not.
Proposal 7: If it is agreed that UE indicates transmission stop for SPS release, this indication is included per logical channel in UAI. However, it is up to eNB whether SPS is released or not. When UE indicates transmission stop for SPS release should be up to UE implementation.
Considering the proposals above, we propose the following contents should be included in UAI:
· Periodicity (The periodicity set to zero means SPS release request, if needed)
· Timing Offset
· LCID

In addition, we think that the following can be considered to be added to UAI:

· The total amount of data available for transmission (not the estimated packet size)
· SPS index (if SPS is configured, as agreed in RAN2#95)
In the meantime, we want to avoid the case that UE consecutively triggers transmissions of the same assistance information. For instance, the UE may request a certain period and/or a certain time offset. However, if eNB does not accept the request, the UE may re-trigger UAI with the same assistance information. We think that UE should not consecutively trigger UAI transmissions with the same assistance information
Proposal 8: UE should not consecutively trigger UAI transmissions with the same assistance information.

Conclusion

In conclusion, we propose that RAN2 agree the followings for SPS. 
Proposal 1: SPS configuration should be associated with a logical channel.

Proposal 2: UAI reports information per each logical channel.

Proposal 3: UAI reporting is triggered only when there is data available for transmission in SL buffers i.e. in Layer 2.

Observation 1: When V2X message transmission begins, a certain UE may not report UAI until the UE can better estimate traffic pattern. 
Proposal 4: If it is agreed in RAN2 to include a packet size in UAI, the packet size should be defined as the total amount of data available for transmission for a logical channel (or all logical channels associated with the PPPP) as defined in 36.322 and 36.323.

Observation 2: If it is agreed in RAN2 to include a packet size in UAI for a STCH, reporting Sidelink BSR is unnecessary.
Proposal 5: if UAI (including the packet size) is configured to be reported for a STCH (or all STCH associated with the PPPP), SR prohibit timer (logicalChannelSR-ProhibitTimer) or SR making (logicalChannelSR-Mask) is considered as configured for the STCH.
Proposal 6: LCIDs included in UAI are be mapped to PPPP levels by configuration from eNB or pre-configuration.

Proposal 7: If it is agreed that UE indicates transmission stop for SPS release, this indication is included per logical channel in UAI. However, it is up to eNB whether SPS is released or not. When UE indicates transmission stop for SPS release should be up to UE implementation.
Proposal 8: UE should not consecutively trigger UAI transmissions with the same assistance information.
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