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1 Introduction
In RAN2#94 meeting, some initial agreements on the new SPS protocol for V2X were made.

	Agreements:
· 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).

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 RAN2#95 meeting, further agreements on SPS configuration were reached.

	Agreements:
· Multiple SPS can be activated simultaneously


In RAN2#95-bis, the following was agreed.

	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

4. 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.  


Furthermore, in RAN2#96, the following was agreed.

	(for Uu)

=> LCP changes are not needed

(for PC5)

=> LCP for mode 4 will not be modified   


This paper is to address remaining open issues regarding the configuration sidelink SPS.

2 Discussion
The new SPS protocol for V2X consists of two main features:

-
Multiple SPS configurations provided by the eNB

-
UE assistance at least on periodicity and/or timing can be provided to eNB

In the following, we describe in more details the implications of the multiple SPS configurations.
2.1 Multiple SPS configurations 
In RAN2#95-bis, RAN2 assumed that up to 8 SPS configurations per UE are sufficient. Furthermore, in RAN1#86-bis, the following was agreed.
	· The following two fields are additionally included in the existing dynamic scheduling DCI (i.e., DCI 5A).

· Working assumption: 

· SL SPS configuration index: 3 bits

· Activation/release indication: 1 bit


In RAN1 #87, some companies are warrying about the DCI may become too large, and there can be request to reduce the number of SPS configurations from 8 to 4, but no conclusion was drawn.
Observation 1 RAN1 working assumption was revisited in last RAN1 meeting regarding whether to reduce the number of SPS configurations, but not concluded.
Therefore, given the above, the following is proposed:
Proposal 1 RAN2 assumes that 8 SPS configurations can be configured and activated by the eNB.
In legacy LTE, a MAC CE of SPS confirmation is used to ensure that the eNB knows that the UE has received the PDCCH for SPS activation/release. This is introduced with the SPS enhancement that the UE can be figured as skipUplinkTxSPS [3].
	If the MAC PDU includes only the MAC CE for padding BSR or periodic BSR with zero MAC SDUs and there is no aperiodic CSI requested for this TTI [2], the MAC entity shall not generate a MAC PDU for the HARQ entity in the following cases:

-
in case the MAC entity is configured with skipUplinkTxDynamic and the grant indicated to the HARQ entity was addressed to a C-RNTI; or

- 
in case the MAC entity is configured with skipUplinkTxSPS and the grant indicated to the HARQ entity is a configured uplink grant;


Therefore, due to the same reason that eNB cannot detect the activity of V2x SPS transmission, an additional SPS confirmation MAC CE should be added for V2x sidelink SPS configuration, to differentiate from the legacy SPS confirmation MAC CE which is for legacy uplink SPS configuration. The detailed format of the MAC CE depends on the RAN1 input of the number of SPS configurations as described in Proposal 1. A drafted CR is provided in[4], which can be used as baseline.
Proposal 2 Add a new MAC CE of SPS confirmation for V2x SPS configuration.
2.2 Association between traffic types and SPS configurations

In RAN2#95-bis, RAN2 has agreed on a working assumption for the association between the SPS configuration and traffic types (e.g. PPPP or LCID). However, in RAN2#96, RAN2 further agreed that LCP for mode4 will not be modified. Therefore, the only motivation for this association is that to indicate the mapping between UAI (UE assistance information) entries and SPS configuration to UE, for an optimized UAI reporting, e.g., to include delta information in UAI by using SPS index to indicate the associated UAI entry

1) In the offline discussion of RAN2#96, it is captured in the work forward as follows – so that since the need to include SPS index in UAI is removed due to complete information reporting, the motivation of indicating PPPP or LCID association in SPS configuration is removed as well; 
	· FFS SPS index of current SPS configuration

· Depending on whether complete information or delta information is reported


2) even if PPPP / LCID information is provided in SPS configuration, it cannot be used for unique association due to the destination address dimension, i.e., when UE provides two UAI entries with same PPPP / LCID value, yet belongs to two different destinations, indicating PPPP / LCID information in SPS configuration only is not helpful for UE to distinguish which UAI entry is to be associated with;
As a result, this association is not motivated any more.
Proposal 3 For sidelink SPS configuration, the association between traffic types and SPS configuration is not needed.
However, for uplink SPS configuration, as stated in [2], the association between LCID and SPS configuration is motivated to solve the resource conflict between multiple SPS configurations, which is yet not motivated for sidelink since it can be fully up to transmitting UE implementation to decide which SPS configuration(s) to use and indicate that to receiving UE using SCI on PSCCH.
2.3 SR Mask

In legacy UL SPS, it is defined since Rel-9 an SR mask (logicalChannelSR-Mask) associated to each logical channel which controls whether for that logical channel SR is allowed to be triggered or not. This feature is particularly useful to avoid that the UE sends SR for periodic traffic (e.g. VoIP) that instead should exploit the configured SPS. 
Obviously, not in all scenarios, the configuration of an SR mask is foreseen, especially in highly dynamic traffic scenarios (e.g. urban scenarios) where the periodicity of CAM is expected to change often. However, in other scenarios (e.g. highways, platooning) where the variation on periodicities is not expected to be high, the SR mask can be useful also because it allows to limit the burden on SR resources. 
Observation 2 For periodic traffic for which SPS is configured, it is beneficial to limit SR resource consumption and interference.

Proposal 4 As in legacy UL SPS, introduce an SR mask to be associated to traffic types, in order to control the SR triggering when a sidelink SPS grant is configured.
2.4 Sidelink SPS Release 
2.4.1 Explicit release
In this section, it is discussed how to release an SPS configuration. First of all, it should be possible for eNB to release an SPS configuration, which is previously configured and is being used by UE, following the spirit of mode-3 on network controlled scheduling. 
Proposal 5 The eNB can release a SPS configuration.

However, although the eNB can release the sidelink SPS at any time, the eNB cannot monitor the sidelink traffic. Therefore, receiving feedbacks from the UE on the ongoing traffic status is a fundamental input for network decision on SPS release or not. It is also aligned with the RAN1 agreement from RAN1#86
	• Explicit signalling from the UE to the eNB (ask RAN2 if they can design the appropriate signalling, e.g. using a MAC CE) can be used to indicate to the eNB when activation/update/release is desired.


Considering for UAI, UE is already determining the triggers for change in periodicity and timing offset, it should also be able to determine when an SPS configuration is no longer needed, e.g., due to no further traffic generated, which can be implemented by the following field captured in the way forward
	· Maximum MAC PDU Size based on observed traffic pattern


Proposal 6 The UE can notify the network that a SPS configuration release is desired to assist network decision.

2.4.2 Implicit release
Similar to legacy SPS implementation, both explicit and implicit release mechanism can be supported, which is also the RAN1 suggestion from RAN1#86

	• Both explicit release and an implicit release mechanism for SPS over Uu are supported (details FFS).


Although it is limited to Uu in the RAN1 agreement as above, it is more applicable to PC5, since the eNB cannot detect the SL activity directly as it does for UL. Therefore, to support implicit release, it should be possible for the eNB to configure a release mechanism in order to guarantee a good trade-off between low SPS resource wastage and varying traffic dynamics which might occasionally lead to unused SPS occasions.
Proposal 7 The eNB may configure the UE with a sidelink SPS release mechanism.

The simplest option is to adopt a similar mechanism to what specified in legacy UL SPS, in which the eNB configures the UE with a parameter that indicates the amount of consecutive unused SPS occasions after which the UE should consider the sidelink traffic terminated. And this decision should be notified to network since eNB cannot detect SL activity directly like for UL, e.g., by using MAC control element.
Proposal 8 After a configurable number of consecutive sidelink SPS occasions not used by the UE, the UE notifies the network using an MAC CE and then considers this SPS configuration released.

2.5 The content of an SPS configuration
In conclusion, given the discussion in previous sections, we believe that each SPS configuration should be characterized by the following parameters:
Proposal 9 Each sidelink SPS configuration can indicate:
a. The SPS scheduling interval of sidelink data subframes (i.e. 20sf, 50sf¸ 100sf, 200sf, 300sf, 400sf, 500sf, 600sf, 700sf, 800sf, 900sf, 1000sf),
b. The index of the SPS configuration
c. The number of unused sidelink SPS occasions before release.

3 Conclusion

In section 0 we made the following observations:
Observation 1
RAN1 working assumption was revisited in last RAN1 meeting regarding whether to reduce the number of SPS configurations, but not concluded.
Observation 2
For periodic traffic for which SPS is configured, it is beneficial to limit SR resource consumption and interference.


Based on the discussion in section 0 we propose the following:
Proposal 1
RAN2 assumes that 8 SPS configurations can be configured and activated by the eNB.
Proposal 2
Add a new MAC CE of SPS confirmation for V2x SPS configuration.
Proposal 3
For sidelink SPS configuration, the association between traffic types and SPS configuration is not needed.
Proposal 4
As in legacy UL SPS, introduce an SR mask to be associated to traffic types, in order to control the SR triggering when a sidelink SPS grant is configured.
Proposal 5
The eNB can release a SPS configuration.
Proposal 6
The UE can notify the network that a SPS configuration release is desired to assist network decision.
Proposal 7
The eNB may configure the UE with a sidelink SPS release mechanism.
Proposal 8
After a configurable number of consecutive sidelink SPS occasions not used by the UE, the UE notifies the network using an MAC CE and then considers this SPS configuration released.
Proposal 9
Each sidelink SPS configuration can indicate:
a.
The SPS scheduling interval of sidelink data subframes (i.e. 20sf, 50sf¸ 100sf, 200sf, 300sf, 400sf, 500sf, 600sf, 700sf, 800sf, 900sf, 1000sf),
b.
The index of the SPS configuration
c.
The number of unused sidelink SPS occasions before release.
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