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1 Introduction

In RAN2 #95 meeting, the following agreement was reached regarding uplink SPS for V2X WI [1]
	RAN 2 #95 Meeting, Chairman Notes
=>
Assumption is that V2V SPS related agreements will also be used for V2X


Meanwhile, V2V SPS was left to the email discussion as reported in [2]. This however, focused on sidelink SPS for PC5-based V2V(X). 

Based on the above assumption and related conclusions in [2] for sidelink SPS, this contribution further discusses potential enhancements to uplink SPS for Uu-based V2X. 
2 Discussion 
Regarding the sidelink SPS email discussion in [2], nearly all of the companies would like to have an association between SPS configurations and sidelink logical channels, meaning that each SPS configuration should be associated with a specific sidelink logical channel. When it comes to Uu-based V2X, we think that a similar association between uplink SPS configurations and logical channels is still necessary, with multiple SPS having been agreed for the uplink as well. 

Proposal 1: Each uplink SPS configuration should be associated with a specific logical channel. 
Based on the above proposal 1, the rest of the discussion will focus mainly on several key aspects of uplink SPS which are inherently different from those of sidelink SPS, and thus cannot be also covered by [2], and proposes specific enhancements accordingly. 
2.1 How to Associate Uplink SPS with Logical Channel
As in [2], one main controversy for sidelink SPS is whether to associate an SPS configuration with the PPPP, LCID or other parameters of a sidelink logical channel. In the uplink however, there is no PPPP and each logical channel in a UE is uniquely identified by an LCID which is configured by the eNB. Therefore, there seems to be no other choice but to associate an SPS configuration with the LCID that indicates the specific logical channel the SPS is associated with. Additionally, the LCID associated with an uplink SPS configuration should be included in the SPS configuration parameters.  
Proposal 2: An uplink SPS configuration should be associated with an LCID which indicates the specific logical channel the SPS is associated with, and includes the associated LCID in its configuration parameters. 
2.2 Data Multiplexing at Each SPS Occasion
In [2], MAC impacts related to the use of SPS grants may not have been fully discussed. One important aspect is how to multiplex data at a given uplink SPS occasion, which together with its corresponding SPS configuration, is also associated with a specific logical channel. Logically, when an uplink SPS associated with a logical channel is activated, the related SPS grant assigned ought to be used to transmit the traffic data in the logical channel associated to this specific SPS configuration.

However, in legacy, data multiplexing for each uplink grant is done via the logical channel prioritization (LCP) procedure, which does not designate an uplink grant to transmit the data of any specific logical channel. If the existing LCP procedure is directly reused, the data of the logical channel associated with an SPS configuration may be served by an SPS (and related SPS grants) associated with another logical channel. This is not optimal, because the SPS associated with a given logical channel may be configured to match its traffic characteristics and satisfy its requirements, whereas the SPS associated with other logical channels may not. As a result, in case an SPS is associated with a logical channel, enhancements may be needed to the LCP procedure. 

Observation 1: The existing LCP procedure does not designate an uplink grant to transmit the data of any specific logical channel. Enhancement of the LCP procedure is needed to support multiple SPS activation, in case that each uplink SPS activated is associated with a specific logical channel. 

Regarding the above problem, an enhancement for LCP may work as follows: When an uplink SPS configuration is activated and associated with a specific logical channel, then for each related SPS grant, the UE will prioritize multiplexing the data of the logical channel associated with this SPS, until the data of the specific logical channel is depleted or the grant is used up, whichever comes first. Then, if the grant is not fully occupied, the UE can multiplex the data of other logical channels, following the existing LCP procedure. This enhancement for LCP to support multiple uplink SPS activations is proposed as follows. 
Proposal 3: In case that an uplink SPS configuration is activated and associated with a specific logical channel, for each related SPS grant, the UE may perform LCP as follows:

· First multiplex the data of the logical channel associated with this SPS until the data of the specific logical channel is depleted or the grant is used up, whichever comes first. 

· If the grant is not fully occupied, the UE will multiplex the data of other logical channels, following the existing LCP procedure. 
In such a manner, the SPS grants related to an uplink SPS configuration are guaranteed to transmit the data of the logical channel associated with this SPS configuration.
2.3 Enhancement to SR-mask over Uplink
Unlike sidelink where an SR-mask mechanism has not been introduced yet, there is already an SR-mask in legacy uplink communication. Furthermore, whether to configure an SR-mask or not may depend on eNB implementation, so that it may not be appropriate in the standard, to restrict the eNB from configuring an SR-mask for a logical channel. However, the potential problems by using the existing SR-mask mechanism for Uu-based V2X should be studied.
As agreed before, the UE will estimate and then report in the UE assistance information the periodicity of V2X messages, which aims to address potential periodicity changes of V2X. However, in case the periodicity of V2X changes (e.g. CAM), the UE may need some time to observe the arrival interval of a number of V2X messages so as to detect the new periodicity, and an SPS configured with the previous periodicity may not work well any more. Then, for the V2X messages arriving during such an observation period of traffic periodicity, since the new periodicity has not yet been determined, the UE may still need dynamic scheduling. 
When a UE is configured with uplink SPS for periodic traffic (e.g. VoIP) in legacy Uu, the eNB can also configure an SR-mask for the logical channel corresponding to this periodic traffic. This is used to prevent the logical channel from unnecessarily triggering scheduling requests and additional eNB’s dynamic scheduling for this logical channel and thus ensure the scheduling overhead saving of SPS. However, if configured, the existing SR-mask will also prevent the UE from requesting dynamic scheduling for the V2X messages during periodicity changes as discussed above. Therefore, in the case that SPS and existing SR-mask are configured for uplink V2X transmissions, potential enhancements are needed for SR-mask, so as to allow logical channels configured with SR-mask to trigger SR and dynamic scheduling during a change of traffic periodicity.  
Proposal 4: In case that SPS and SR-mask are configured for uplink V2X transmission, enhancements are needed for SR-mask to allow the logical channel configured with SR-mask to trigger SR and dynamic scheduling during a traffic periodicity change.
3 Discussion on UE Assistance Information  

As in [2], a majority of companies want to include estimated packet size in the UE assistance information for sidelink SPS. However, from our perspective, it can be rather difficult, if not impossible, for the UE to report the V2X message size via the UE assistance information. Specifically, to include packet size in the UE assistance information means that the UE itself should judge the specific packet size that ought to be reported to the eNB. However, according to the CAM characteristics captured in [3], the message size of CAM can experience rather significant variation (e.g. without certificate vs. with certificate). In this case, it would be very difficult for the UE itself to decide an appropriate packet size to report to the eNB. For example, if the UE reports the maximum size it detects in a period which could be the size of the large V2X message with certificate, then it is likely that the reported size will result in severe wastage of the assigned SPS grants. Otherwise if the UE reports an average size, then insufficiency of SPS grants for some large V2X messages is further introduced in addition to resource wastage. 

Observation 2: It can be rather difficult (if not impossible) for the UE itself to decide an appropriate message size and report it via the UE assistance information, due to potentially significant variation of V2X messages size (e.g. CAM).
Besides the message size, companies were also concerned about whether/how to indicate the logical channels the UE assistance information is actually associated with, e.g. if no SPS has been configured yet to the UE. From our point of view, this discussion is quite similar to associating uplink SPS configurations with logical channels. As discussed above, each logical channel is uniquely identified by an LCID at the transmitter over the uplink, so we have the following proposal. 

Proposal 5: For uplink SPS, the UE assistance information should also include the LCID for the logical channel it is associated with, in case for example no uplink SPS configuration has been associated to this specific logical channel.
4 Conclusion

In this contribution, we discuss detailed solutions for uplink SPS enhancements. Some observations and proposals of this paper are listed as follows. 

Observation 1: The existing LCP procedure does not designate an uplink grant to transmit the data of any specific logical channel. Enhancement of the LCP procedure is needed to support multiple SPS activation, in case that each uplink SPS activated is associated with a specific logical channel. 

Observation 2: It can be rather difficult (if not impossible) for the UE itself to decide an appropriate message size and report it via the UE assistance information, due to potentially significant variation of V2X messages size (e.g. CAM).
Proposal 1: Each uplink SPS configuration should be associated with a specific logical channel.
Proposal 2: An uplink SPS configuration should be associated with an LCID which indicates the specific logical channel the SPS is associated with, and includes the associated LCID in its configuration parameters. 
Proposal 3: In case that an uplink SPS configuration is activated and associated with a specific logical channel, for each related SPS grant, the UE may perform LCP as follows:

· First multiplex the data of the logical channel associated with this SPS until the data of the specific logical channel is depleted or the grant is used up, whichever comes first. 

· If the grant is not fully occupied, the UE will multiplex the data of other logical channels, following the existing LCP procedure.
Proposal 4: In case that SPS and SR-mask are configured for uplink V2X transmission, enhancements are needed for SR-mask to allow the logical channel configured with SR-mask to trigger SR and dynamic scheduling during a traffic periodicity change.
Proposal 5: For uplink SPS, the UE assistance information should also include the LCID for the logical channel it is associated with, in case for example no uplink SPS configuration has been associated to this specific logical channel.
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