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1 Introduction

In RAN2 #94 meeting, some agreements were reached regarding sidelink SPS for V2V WI as follows [1]. 
	RAN 2 #94 Meeting, Chairman Notes
Agreements related to V2V WI from discussions/agreements in 8.11.1 

· 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 this contribution, the detailed solution for SPS over sidelink is provided to address the specific issues left FFS by the above agreements. 
2 Enhancements for SPS Configuration and (De-)Activation 
According to the above agreements, one of the key issues left FFS is whether only one SPS configuration or multiple SPS configurations is/are allowed to be activated at one time. 
Basically, a vehicle UE may generate different types of V2V messages, e.g. CAM and DENM, at the same time. Moreover, it is also possible for a vehicle UE to transmit other types of services via sidelink, e.g. VoIP, in parallel with V2V services. Considering that CAM, DENM and VoIP have different characteristics, e.g. periodicity, message size, etc., it sounds reasonable to activate multiple SPS configurations for a UE in parallel to serve different periodic traffic, with each SPS configuration activated to match the characteristics of one specific type of traffic. To this end, we think that for a UE, the activation of multiple SPS configurations at a time should be allowed over sidelink. 

Proposal 1: Multiple SPS configurations can be activated at the same time for a single UE over sidelink. 
2.1 Specific Parameters for Multiple SL SPS configuration
Though SPS has not been supported for sidelink communication so far, it has long been a feature for uplink and downlink Uu operation. Hence, it is reasonable to expect that the SPS configurations over sidelink follow legacy Uu SPS and should be configured via RRC signaling as well. 

Proposal 2: Multiple SPS configurations for sidelink should be configured via RRC signaling, which is in line with legacy SPS configuration over Uu. 
We now focus on what specific parameters should be included for each sidelink SPS configuration in RRC. Obviously, the SPS interval is one of the mandatory parameters for each SPS configuration. On the other hand, each SPS may be configured with an MCS for the related SPS grant assigned. To align with legacy sidelink communication, the MCS, if configured, should also be configured as a parameter included in the associated SPS configuration. 
Besides, a mechanism is needed to distinguish among multiple SPS configurations when activating/de-activating a specific SPS configuration. One potential way is to configure each SPS configuration with an SPS index which can be indicated by the DCI used for activation/deactivation. Another possible option is to configure different SPS configurations with different RNTIs (say, SPS SL-RNTI), so that activation/de-activation of an SPS is done by scrambling the DCI with the associated SPS SL-RNTI. However, such differentiation involves impacts on DCI signalling and thus should be decided by RAN1. 
Recall that in Proposal 1, we allow the activation of multiple sidelink SPS configurations to transmit different types of traffic in parallel. With potentially different characteristics and performance requirements, different types of traffic are likely to be mapped into different SL logical channels/SLRBs. As a result, different activated SPS configurations can be respectively linked to different SL logical channels to match the corresponding traffic characteristics. Such linkage between SPS configurations and SL logical channels can be done in the following two ways:
·  Alt. 1: Each SPS is configured with one or more linked SL logical channels as the parameter in its RRC configuration 
In this way, each SPS configuration, once activated, is naturally linked to the specific SL logical channel(s) configured in its own RRC configuration. 
·  Alt. 2: Indicate the linked SL logical channel(s) in the DCI when activating an SPS configuration. 

When being activated via (E)PDCCH, each SPS configuration is linked to the SL logical channel(s) as indicated in the DCI. 
Since Alt.2 above involves DCI formats, which further leads to RAN1 impacts, Alt. 1 is thus preferred from our perspective. From the transmitter side, each SL logical channel is uniquely identified by an LCID and a Destination L2 ID. Thus, each sidelink SPS configuration can include one or more LCID and Destination L2 ID pairs to identify the specific SL logical channel(s) respectively linked to the SPS configuration. 
Proposal 3: Each sidelink SPS configuration activated is linked to one or more SL logical channels each of which is jointly identified by the LCID and Destination L2 ID as included in its configuration parameters.   

To sum up, it is proposed that each SPS configuration over sidelink may include the following parameters. 
Proposal 4: Each sidelink SPS configuration can be configured to the UE via RRC signaling with the following parameters:

· SPS Interval;
· One or more LCID and Destination L2 ID pairs (to indicate specific SL logical channels linked to this SPS); 
· An SPS index or an SPS SL-RNTI (up to RAN1 decision; the former is slightly preferred);
· An MCS (Optional).  
2.2 Activation and Usage of SPS Grant 
Based on the above discussions, each sidelink SPS activated may be linked to specific SL logical channel(s), which means that when an SPS configuration is activated, the related SPS grant assigned ought to be used to transmit the traffic data in the SL logical channel(s) linked to this specific SPS configuration. 
However, in legacy sidelink communication, data multiplexing for each SL grant is done via the sidelink logical channel prioritization (LCP) procedure, which does not designate an SL grant to transmit the data of any specific SL logical channel. If directly reusing the existing SL LCP, the data of the SL logical channel linked to an SPS may be served by the SPS (and related SPS grant) linked to another SL logical channel. This is not optimal, because the SPS linked to a given SL logical channel may be configured to match its traffic characteristics and satisfy its requirements, whereas the SPS linked to others may not. As a result, in case that SPS is linked to one or more SL logical channels, enhancements may be needed for the SL LCP procedure. 
Observation 1: Existing LCP procedure for sidelink does not designate an SL grant to transmit the data of any specific SL logical channel. Enhancement for SL LCP procedure is needed to support multiple SPS activation, in case that each sidelink SPS activated is linked to one or more SL logical channels/SLRBs. 
Regarding the above problem, an enhancement for SL LCP may work as follows. When an SPS configuration is activated and linked to specific SL logical channel(s), then for each related SPS grant, the UE will prioritize multiplexing the data of the SL logical channel(s) linked to this SPS, until the data of the specific logical channel(s) is depleted or the TB is used up, whichever comes first. Then, if the TB is not fully occupied, the UE can multiplex the data of other SL logical channels, following the existing SL LCP procedure. This enhancement for SL LCP to support multiple SPS activations is proposed as follows. 
Proposal 5: In case that an SPS configuration is activated and linked to the specific SL logical channel(s), for each related SPS grant, the UE may perform SL LCP as follows:

· First multiplex the data of the SL logical channel(s) linked to this SPS until the data of the specific logical channel(s) is depleted or the TB is used up, whichever comes first. 

· If the TB is not fully occupied, the UE will multiplex the data of other logical channels, following the existing SL LCP procedure. 
In such a manner, the SPS grants related to an SPS configuration are guaranteed to transmit the data of the SL logical channel(s) linked to this SPS configuration.
3 Design of UE Assistance Reporting 

Another key issue left FFS from the last meeting is the design of UE assistance reporting which assists the eNB with the multiple SPS configurations and their activation/deactivation. In the last meeting, it has been agreed that UE assistance at least on periodicity and/or timing can be provided to eNB, which means that these two parameters can be included in the UE assistance information. 
Observation 2: As previous agreements, at least traffic periodicity and/or timing can be included in the UE assistance information. 

Besides, it may only make sense that the data arrives into the logical channels in a periodic manner and the periodicity and/or timing reported to the eNB is/are at the logical channel level; otherwise, it may not be reasonable for the eNB to configure/activate SPS for a UE’s traffic, if the data does not actually arrive periodically into its corresponding logical channel. 

Proposal 6: The UE assistance reporting should be on a per logical channel basis, which means the UE assistance information can report the associated traffic characteristics (i.e. periodicity and/or timing, etc.) for one or more SL logical channels respectively.   
Therefore, UE assistance information may also indicate the SL logical channel that corresponds to the periodicity and/or timing reported, so that the eNB can decide which SL logical channel actually has such periodic data arrivals and configure/activate an SPS configuration linked to this SL logical channel accordingly. As discussed before, the SL logical channel will be jointly identified by an LCID and a Destination L2 ID. 
Hence, besides periodicity and/or timing, the UE assistance information should also include the LCID and the Destination L2 ID associated with the SL logical channel(s) it is linked to.
Proposal 7: Besides periodicity and/or timing, the UE assistance reporting may also contain at least
·  LCID;
·  Destination L2 ID;

for the SL logical channel(s) it is reporting. 

Then, according to these parameters provided by the UE, the eNB is able to configure and activate the SPS configuration linked to the related SL logical channel. 
4 Conclusion

In this contribution, we discuss detailed solutions for Sidelink SPS enhancements. The key proposals of this paper are listed as follows. 
Proposal 1: Multiple SPS configurations can be activated at the same time for a single UE over sidelink. 
For SPS configuration parameters
Proposal 2: Multiple SPS configurations for sidelink should be configured via RRC signaling, which is in line with legacy SPS configuration over Uu. 
Proposal 3: Each sidelink SPS configuration activated is linked to one or more SL logical channels each of which is jointly identified by the LCID and Destination L2 ID as included in its configuration parameters.   

Proposal 4: Each sidelink SPS configuration can be configured to the UE via RRC signaling with the following parameters:

· SPS Interval;
· One or more LCID and Destination L2 ID pairs (to indicate specific SL logical channels linked to this SPS); 
· An SPS index or an SPS SL-RNTI (up to RAN1 decision; the former is slightly preferred);
· An MCS (Optional).
For Activation and Usage of SPS Grants (LCP) 

Observation 1: Existing LCP procedure for sidelink does not designate an SL grant to transmit the data of any specific SL logical channel. Enhancement for SL LCP procedure is needed to support multiple SPS activation, in case that each sidelink SPS activated is linked to one or more SL logical channels/SLRBs. 

Proposal 5: In case that an SPS configuration is activated and linked to the specific SL logical channel(s), for each related SPS grant, the UE may perform SL LCP as follows:

· First multiplex the data of the SL logical channel(s) linked to this SPS until the data of the specific logical channel(s) is depleted or the TB is used up, whichever comes first. 

· If the TB is not fully occupied, the UE will multiplex the data of other logical channels, following the existing SL LCP procedure. 
For UE Assistance Reporting 

Observation 2: As previous agreements, at least traffic periodicity and/or timing can be included in the UE assistance information. 

Proposal 6: The UE assistance reporting should be on a per logical channel basis, which means the UE assistance information can report the associated traffic characteristics (i.e. periodicity and/or timing, etc.) for one or more SL logical channels respectively.  

Proposal 7: Besides periodicity and/or timing, the UE assistance reporting may also contain at least
·  LCID;

·  Destination L2 ID;

for the SL logical channel(s) it is reporting. 
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