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1. Introduction
In RAN1#87 meeting, following agreements and working assumptions are achieved for support of SL and UL multiple SPS configurations [1]:
Agreement:
· An SL SPS RNTI different from SL dynamic scheduling RNTI is defined.
· The following two fields are additionally included in the existing dynamic scheduling DCI (i.e., DCI 5A).
· Working assumption: 
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]SL SPS configuration index : 3 bits
· Activation/release indication : 1 bit
· Each SL SPS DCI contains a single SPS configuration index.
· If the number of information bits in SL SPS DCI format mapped onto a given search space is less than the payload size of DCI format 0 mapped onto the same search space, zeros shall be appended to SL SPS DCI format until the payload size equals that of DCI format 0 including any padding bits appended to DCI format 0.
· FFS whether the size of SL SPS DCI format can be larger than the size of DCI format 0 on the same search space.

Agreements:
· Working assumption: A V2X UL SPS RNTI different from the legacy SPS C-RNTI is defined.
· The following existing field in DCI 0 (for the legacy UL SPS activation/release) is reused to indicate V2X UL SPS configuration index.
· Working assumption: Cyclic shift DM RS (3bits) 
· TPC command (2 bits) can be considered as an alternative if this working assumption is not confirmed.
· Each UL SPS DCI contains a single SPS configuration index.
In this contribution, we will discuss the remaining issues on support of multiple SPS configurations.
2. Discussion
[bookmark: OLE_LINK12]2.1 Multiple SPS configurations for SL
We compared the size of DCI formact for V2V and the size of Rel-8 DCI format 0 under different bandwidths in the table below, assuming that the minimum sub-channel size is 4 PRBs. When the duplex mode for the carrier is FDD, it is assumed that the bandwidth for UL and DL are the same. Note that the needed bits in V2V DCI include the 3 bits for CIF to support cross-carrier SPS activation. The results are summarized in Table 1. From the table we can see that there is a room of at least 8 bits (when carrier is FDD and system bandwidth is 20MHz) for accormodating multiple SPS configurations.  
Table 1 Comparison of DCI format 5A and Rel-8 DCI 0 in FDD and TDD
	Bandwidth
	1.4MHz
	3MHz
	5 MHz
	10 MHz 
	15 MHz
	20 MHZ

	NO. PRB
	6
	15
	25
	50
	75
	100

	Rel-8 DCI 0, FDD
	21
	22
	25
	27
	27
	28

	Rel-8 DCI 0, TDD
	23
	25
	27
	29
	30
	31

	Max No. sub-channels
	1
	3
	3
	10
	15
	20

	Needed bits for DCI 5A
	7
	12
	12
	 17
	18
	20

	Remaining bits in DCI 5A (FDD/TDD)
	14/16
	10/13
	13/15
	10/12
	9/12
	8/11



In RAN2#95bis meeting there is one agreement that up to 8 SPS configurations per UE are sufficient [2]. Since each SL SPS DCI contains only a single SPS configuration index, 3 of the reserved bits can be used as the SPS configuration indicator which can support up to 8 SPS configurations.
	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.  



In legacy SPS configuration, DCI for SPS activation or deactivation are differentiated by configuring some not used fields to fixed values. As to DCI format 5A, when it is used for SPS activation, all fields except the remaining bits are necessary. So it is not possible to reuse legacy mechanism to differentiate DCI for SPS activation or deactivation. For simplicity, one bit of the remaining bits can be used as the activation/deactivation indicator (as the working assumption).
Proposal 1
· To confirm the working assumption that:
· SL SPS configuration index : 3 bits;
· Activation/release indication : 1 bit;

[bookmark: _GoBack]As per the existing specification [3], if UE is configured with carrier indicator field and SL is sharing the same carrier with UL, DCI format 0 for UL secheduling and DCI format 5A for SL scheduling are mapped to a the same DCI search space, meanwhile this search space is dedicated for the carrier. Since the bandwidth assumed for UL and SL should be the same, according to table 1, needed bits for DCI format size 5A is always smaller than the size of DCI format 0 in the same search space. 
Observation 1
· The size of SL SPS DCI format are always smaller than the size of DCI format 0 on the same search space;
2.2 Multiple SPS configurations for UL
Refering back to the RAN2 agreement above, to our udnerstandint, the 8 SPS configurations include both legacy SPS configuration as well as the newly introduced SPS configuration for UL. Hence if 3 bits (e.g. Cyclic shift DM RS in the working assumption) are used as SPS configuration index, the state “000” can be interpreted as the legacy SPS configuration index, the others for the newly introduced SPS configurations. In this sense one SPS C-RNTI suffices for the UE configured with multiple SPS configurations. 
Proposal 2
· V2X UL SPS RNTI should be the same as the legacy SPS C-RNTI;
· To confirm the working assumption that:
· Cyclic shift DM RS field is used to indicate V2X UL SPS configuration index;

3. Conclusion
The following proposals and observation are made to support multiple SPS configurations on SL and UL:
Proposal 1
· To confirm the working assumption that:
· SL SPS configuration index : 3 bits;
· Activation/release indication : 1 bit;
Proposal 2
· V2X UL SPS RNTI should be the same as the legacy SPS C-RNTI;
· To confirm the working assumption that:
· Cyclic shift DM RS field is used to indicate V2X UL SPS configuration index;
Observation 1
· The size of SL SPS DCI format are always smaller than the size of DCI format 0 on the same search space;
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