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1 Introduction
In this contribution we discuss the topic of signalling for semi-persistent scheduling (SPS). We start by listing the relevant existing agreements.

At RAN1 #86bis[1] the following was agreed for SL SPS:
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: 

· 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.

For UL SPS the following was agreed:
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.

2 Discussion 
2.1 SL SPS

At the previous RAN1 meeting, RAN1#86bis, several contributions investigated the payload sizes of DCI format 5A and DCI format 0. However, the analysis performed so far does not seem to be complete and the “worst case” scenarios with relatively small DCI format 0 and relatively large DCI format 5A have not been investigated. In particular, this includes the case that the UL bandwidth is small, resulting in small payload size for DCI 0, while a large number of subchannels is used on the V2X SL, resulting in a large payload size for DCI 5A. The question we need to address is if the additional 4 information bits for SPS (3 bit configuration index and 1 bit activation/release indication) can be added to DCI format 5A in all cases without exceeding the payload size of DCI format 0 on the same search space.
The largest possible DCI format 5A is for a resource pool with a sidelink channel bandwidth of 20 MHz (100 RBs) with 20 subchannels; in this case the number of information bits, not including the new fields for SPS, is 20. 
Table 1 DCI format 5A - size

	N_subchannels
	1
	3
	5
	10
	15
	20

	Information bits in DCI 5A (without new fields for SPS)
	7
	12
	14
	17
	18
	20


The smallest possible payload size for DCI format 0 is for an uplink channel bandwidth of 1.4 MHz (6 RBs) and where the carrier indicator field (CIF) is not included. In this case the payload size of DCI format 0 is 21 bit, including 1 bit of padding. 
Regarding presence of the CIF, in the common search space CIF cannot be present; even in the UE-specific search space the CIF can only be present if the UE has been configured with a CIF, and it needs to be investigated if configuring the UE with a CIF is possible when carrier aggregation is not used. 
Even if the CIF is present in DCI format 0, the payload size for an UL channel bandwidth of 1.4 MHz is 23 bits, still 1 bit smaller than the largest DCI format 5A with the new fields for SPS. In the table below, the cases of payload size of DCI format 0 smaller than the maximum size of DCI format 5A (with new fields for SPS) are marked in red.
Table 2 DCI format 0 - payload size

	UL BW/MHz
	1.4
	3
	5
	10
	15
	20

	Payload size of DCI 0 w/o CIF
	21
	22
	25
	27
	27
	28

	Payload size of DCI 0 with CIF
	23
	25
	27
	29
	30
	31


Observation 1: There are combinations in which it is not possible to add 4 information bits to DCI format 5A while keeping the size of 5A the same as DCI format 0.
Observation 2: As long as the number of subchannels in the resource pool does not exceed 10, the number of information bits in DCI format 5A (without new fields for SPS) is at least 4 less than the smallest possible DCI format 0 payload.
It is hence easy to avoid the situation that the size of DCI format 5A (with new fields for SPS) would exceed the payload size of DCI format 0; e.g. if the sidelink carrier has a channel bandwidth of 20 MHz and is scheduled by a Uu carrier with a channel bandwidth of 1.4 MHz then any problem with the size of DCI format 5A can be avoided by restricting the number of subchannels on the sidelink resource pool to 10 or less.
Hence we propose:
Proposal 1: Confirm the working assumption for the two new fields in DCI format 5A.
Proposal 2: Configurations in which the size of DCI format 5A (with new fields for SPS) would exceed the payload size of DCI format 0 on the same search space shall not be used.
2.2 UL SPS

The current working assumption is that a V2X UL SPS RNTI different from the legacy SPS C-RNTI is defined. The question then arises whether there are any reasons to not confirm this working assumption. 
The main objection to using different RNTIs seems to be that this is wasteful of RNTIs. In TS 36.331, C-RNTI is defined as a bit string of length 16:
C-RNTI ::= BIT STRING (SIZE (16))
Hence 65536 RNTI values per cell are available; in the usual scenarios the RNTI should not be a scarce resource and there should be no problem in assigning to a given UE a different RNTI for V2X UL SPS and legacy SPS. However, let us assume there are scenarios where the RNTI space could become exhausted and let us explore use of a single RNTI for both V2X UL SPS and legacy SPS.

What would be the consequences if a UE were to use SPS for both V2X UL SPS and for legacy SPS and used a single SPS RNTI for both? Another WA under the same agreement is that for V2X UL SPS, the 3 bits of the Cyclic shift DM RS field are used to hold the SPS configuration index. For legacy SPS, this same field is expected to be set to all 0’s according to 36.213 Table 9.2-1. There would then be no way to distinguish between a DCI activating a legacy SPS configuration and a DCI activating the V2X SPS configuration with index 0. One straightforward way to avoid such an ambiguity while using a single SPS RNTI for both legacy and V2X UL SPS would be to allow only 7 V2X SPS configurations and start their indexing from 1. A DCI format 0 with field “Cyclic Shift DM RS” set to 0 would then unambiguously refer to the legacy SPS configuration. 
This approach results in a reduction of the number of supported V2X SPS configurations from 8 to 7 and would rarely be needed; it should therefore not be the default approach. Instead it is possible to support both the following options:

1. V2X UL SPS RNTI different from the legacy SPS C-RNTI is used and hence 8 V2X SPS configurations are supported.

2. Single SPS RNTI for both legacy SPS and V2X UL SPS is used, hence saving one RNTI, but only 7 V2X SPS configurations are supported.
Proposal 3: Support both the case of V2X UL SPS RNTI different from the legacy SPS C-RNTI and the case of single SPS RNTI for both. If a single SPS RNTI for both V2X UL SPS and legacy SPS is used, then indexing of V2X UL SPS starts from 1.
The use of the Cyclic shift DM RS field to indicate the V2X UL SPS configuration index is currently only a working assumption. There does not appear to be any compelling reason to not confirm this, hence we propose:

Proposal 4: Confirm the working assumption that the Cyclic shift DM RS field (3 bits) indicates the V2X UL SPS configuration index.
3 Conclusions

Observation 1: There are combinations in which it is not possible to add 4 information bits to DCI format 5A while keeping the size of 5A the same as DCI format 0.
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Observation 2: As long as the number of subchannels in the resource pool does not exceed 10, the number of information bits in DCI format 5A (without new fields for SPS) is at least 4 less than the smallest possible DCI format 0 payload.



Proposal 1: Confirm the working assumption for the two new fields in DCI format 5A.
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Proposal 2: Configurations in which the size of DCI format 5A (with new fields for SPS) would exceed the payload size of DCI format 0 on the same search space shall not be used.
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Proposal 3: Support both the case of V2X UL SPS RNTI different from the legacy SPS C-RNTI and the case of single SPS RNTI for both. If a single SPS RNTI for both V2X UL SPS and legacy SPS is used, then indexing of V2X UL SPS starts from 1.


 REF P_CyclicShiftDMRS \h 

Proposal 4: Confirm the working assumption that the Cyclic shift DM RS field (3 bits) indicates the V2X UL SPS configuration index.


4 References

[1] Chairman notes RAN1#86bis
PAGE  
2/4

