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1. Introduction
In RAN2#95bis meeting, SPS issue was discussed but barely came conclusion [1]. 
	Agreements: 

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

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

3. 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.  


The major divergence among companies is whether the association between the SPS configuration and PPPP or LCID. This paper will mainly discuss this open issue and give some further analysis to some related SPS open issues. 
2. Discussion
2.1. Can each SPS configuration be associated to one (or more) sidelink logical channel?
The sidelink logical channel is used to identify a service, and due to the previous discussion of V2V/V2X traffic model, CAM and DENM messages are the basic service flow for V2V/V2X message. And for each CAM/DENM message, the packets generation characteristics require the network reserve resources in different periodicities for the UE. Thus each sidelink logical channel require one or more SPS configurations
Observation 1: each SPS configuration should not be allowed to be associated to more than one sidelink logical channel. 

Proposal 1: each SPS configuration should be associated to one sidelink logical channel. 
Proposal 2: multiple SPS configuration can be associated to one sidelink logical channel. 

PPPP is introduced in Rel-13 D2D WID, for mode 1, the eNB configures a mapping table between LCG ID and PPPP, and then when the UE reports BSR to the eNB, the eNB knows the associated PPPP, so as to allocate resources based on PPPP.

For mode 2, PPPP is associated with resource pool, and each resource pool is configured with a PPPP list which may have more than one PPPP. 

As per the above PPPP usage inherited from Rel-13 D2D, PPPP can’t uniquely identify a logical channel, we prefer to associate one SPS configuration to one sidelink logical channel by introducing the mapping table between SPS configuration and LCID. 
Proposal 3: it is proposed not to use PPPP to associate a SPS configuration
2.2. How to map the SPS configuration to one sidelink logical channel?
By the last RAN2 meeting’s agreement, LCID shall be combined with source ID and destination ID to uniquely identify a logical channel. In that sense, it seems that if only LCID is not sufficient to uniquely identify a logical channel.
However, the source ID in this case is not needed, since the eNB knows which UE the SPS configuration is being configured, so the source ID is unnecessary to be included. For the destination ID, We can restrict the eNB to allocate unique LCID in the spec for SPS configuration only, since there is only 8 or less SPS configuration by the agreement of the last meeting [1]. 

The eNB can indicates which the LCIDs should be prioritized when using such SPS configuration grant when an SPS configuration is configured.

Proposal 4: it is proposed to associate the SPS configuration to LCID. 

2.3. The content of an SPS configuration
In the email discussion[2], the contents of an SPS configuration is discussed, and the following parameters are raised and companies are asked to provide their point of view, we will deeply analysis the following parameters and give some preference on this issue. 
a) Sidelink SPS scheduling interval. 

The specific SPS periodicity for the SPS configuration. 
This is one of the basic parameter of SPS configuration which is also a basic parameter of legacy Uu interface SPS configuration. And clear majority companies agreed this parameter in the email discussion report. 
b) The index of the SPS configuration.  

The index is used by PDCCH in DCI to (re)activate/release a configured SPS configuration. The SPS index can also be used in the UE assistance information as agreed in RAN2#95.

By including the index of the SPS configuration, the eNB can (re)activate/release this SPS configuration by PDCCH in DCI. So this parameter is a necessary parameter of SPS configuration. And clear majority companies agreed this parameter in the email discussion report.
c) The LCID associated to the SPS configuration 

Based on our proposal 4, LCID is needed to associate the SPS configuration to the sidelink logical channel.
d) The PPPP associated to the SPS configuration 

Based on our proposal 3, PPPP is not considered to associate the SPS configuration. 
e) Number of sidelink empty transmissions before release

In the legacy WAN network, the eNB configures a number to the UE, in case the UE sends number of empty transmission to the eNB, the eNB and UE will consider the SPS is implicitly released. This approach works perfectly in Uu interface, but not in PC5, because if the empty transmission sent to eNB via Uu, the eNB can receive the empty transmission thus the eNB considers the SPS configuration is implicitly released. If the empty transmission sent via PC5, the eNB doesn’t know it. 
f) The carrier in which this SPS configuration applies

In case of multi-carrier sidelink transmissions, it indicates the carrier in which a specific SPS configuration applies.

This parameter applies in case of inter-carrier configuration, and the inter-carrier scenario is agreed in V2X WID. 
g)  The Destination L2 ID associated to the SPS configuration. 

As our discussion in section 2.2, LCID is enough to identify a sidelink logical channel. 
h) The valid duration associated to the SPS configuration.

In the manner of this parameter usage, the eNB configures a valid duration associated to the SPS configuration, and then, after a valid transmission, both the eNB and the UE restart the timer, when the timer expires, then both eNB and UE implicitly release SPS configuration. However, in case the UE has the packet for transmission, the UE will restart the timer, but the eNB doesn’t know the UE is transmitting the packet because the packet is being transmitted via PC5 interface. Thus this parameter will cause the unsynchronization between eNB and UE. So this parameter should not be accepted. 
By the above discussion of the content of SPS configuration, we suggest that the following parameters should be included in SPS configuration: Sidelink SPS scheduling interval; The index of the SPS configuration. The LCID associated to the SPS configuration; The carrier in which this SPS configuration applies
Proposal 5: the content of SPS configuration should include the following parameters: 

1: Sidelink SPS scheduling interval; 

2:  index of the SPS configuration;

3: LCID associated to the SPS configuration; 

4: The carrier in which this SPS configuration applies

2.4. Extra parameters included in the UE assistance information

[2]In RAN2#95, it was agreed that at least the following fields should be included in the UE assistance information.

· The estimated periodicity of packet arrivals

· The estimated offset with respect to subframe0 of the SFN0

· The SPS index of the SPS configuration (if SPS is configured by the eNB)
The question is which other parameters should be included in the UE assistance information, besides the above agreed parameters. 

a) The associated LCID 

· The UE indicates the LCID to which the content of the UE Assistance Information is associated. Benefit of this information might be to aid the eNB for example to properly (re)activate/configure an SPS grant, in case e.g. no SPS configuration is associated to this LCID.

b)   The associated PPPP

· The UE indicates the PPPP to which the content of the UE Assistance Information is associated. Benefit of this information might be to aid the eNB for example to properly (re)activate/configure an SPS grant, in case e.g. no SPS configuration is associated to this PPPP.

c) The estimated packet size

· The UE indicates the estimated packet size of next transmission. Since V2V traffic (e.g. CAM) might be subject to occasional change in size benefit of this information might be to aid the eNB to properly dimension the SPS grant 

d) The Destination L2 ID for the associated logical channel. 
· The UE indicates the Destination L2 ID of the sidelink logical channel to which the content of the UE Assistance Information is associated. Benefit of this information might be to aid the eNB, for example, to properly (re)activate/configure an SPS grant, in case e.g. no SPS configuration is associated to this Destination L2 ID.
The email discussion listed above parameters may be needed for UE assistance information. b) and d) are not needed due to our discussion in section 2.2 and proposal 1,3,4. 
c) is needed, since the UE can report the size of the packet in order to assist the eNB to allocation SPS resource for the UE. 
For the first time the UE intends to initial the data transmission, the UE shall select the LCID for which the traffic will be transmitted on. And for the first time the network has not allocate the SPS configuration to the UE, so the SPS index shall be absent. And in the following, the network configures the SPS configuration to the UE which is associated with a LCID.  So LCID is needed and moreover, only one of LCID and SPS index is presented. 
Secondly, when the eNB received the SPS index in the UE assistance information, the eNB knows which SPS configuration this UE assistance information intends to assist, then the eNB knows which logical channel the UE assistant information message is associated to. In that case LCID is not needed only SPS index is needed. And in case there is no SPS configuration the UE just ignore the SPS index. 
Proposal 6: besides the previously agreed parameters, alternative either LCID or SPS configuration, and the estimated packet size are included in the UE assistance information. 

3. Conclusion
In this contribution, we propose:
Observation 1: each SPS configuration should not be allowed to be associated to more than one sidelink logical channel. 

Proposal 1: each SPS configuration should be associated to one sidelink logical channel. 
Proposal 2: multiple SPS configuration can be associated to one sidelink logical channel. 

Proposal 3: it is proposed not to use PPPP to associate a SPS configuration
Proposal 4: it is proposed to associate the SPS configuration to LCID. 


Proposal 5: the content of SPS configuration should include the following parameters: 

1: Sidelink SPS scheduling interval; 

2:  index of the SPS configuration;

3: LCID associated to the SPS configuration; 

4: The carrier in which this SPS configuration applies

Proposal 6: Proposal 6: besides the previously agreed parameters, only estimated packet size is included in the UE assistance information. 
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