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Introduction
In this document, we share our views on a few remaining issues on resource allocation mode 1 for NR sidelink.
Discussion
Size alignment for DCI format 3_0 and 3_1
The following were agreed regarding handling of the sizes of DCI format 3_0 and 3_1.
	RAN1#98bis agreements:
· Two different UE-specific SL RNTIs are introduced for Mode-1 scheduling: one for CRC scrambling in DCI for a dynamic grant and the other one for CRC scrambling in DCI for a configured grant type-2.
· The two above DCIs have the same size
RAN1#99 agreements:
· Existing DCI size budget is maintained when the UE is configured with SL 
· (working assumption): The size of the new DCI format and the size of one of the existing NR DCI formats are aligned.
RAN1#100-e agreements
· If UE is configured to monitor DCI 3_0, the sizes of DCI 3_1 and DCI 3_0 are is aligned by zero padding to DCI 3_0 size. 
· If UE is not configured to monitor DCI 3_0, the mechanism for size alignment between DCI 3_0 and Uu DCI is reused for size alignment between DCI 3_1 and Uu DCI


The above agreements on size alignment between DCI format 3_0 and 3_1 were specified in TS 38.212 as follows,
	
[bookmark: _Toc29326622][bookmark: _Toc29327772][bookmark: _Toc36045962][bookmark: _Toc36046222][bookmark: _Toc36046368]7.3.1.4.1	Format 3_0
DCI format 3_0 is used for scheduling of NR PSCCH and NR PSSCH in one cell. 
The following information is transmitted by means of the DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI:
-	Time gap – [x] bits determined by higher layer parameter sl-DCI-ToSL-Trans, as defined in clause x.x.x of [6, TS 38.214]
[…]
If the UE is configured to monitor DCI format 3_1 and the number of information bits in DCI format 3_0 is less than the payload of DCI format 3_1, zeros shall be appended to DCI format 3_0 until the payload size equals that of DCI format 3_1.
[bookmark: _Toc36045963][bookmark: _Toc36046223][bookmark: _Toc36046369]7.3.1.4.2	Format 3_1
DCI format 3_1 is used for scheduling of LTE PSCCH and LTE PSSCH in one cell. 
The following information is transmitted by means of the DCI format 3_1 with CRC scrambled by SL-L-CS-RNTI:
-	Timing offset – 3 bits determined by higher layer parameter sl-TimeOffsetEUTRA, as defined in clause 16.6 of [5, TS 38.213] 
[…]
If the UE is configured to monitor DCI format 3_0 and the number of information bits in DCI format 3_1 is less than the payload of DCI format 3_0, zeros shall be appended to DCI format 3_1 until the payload size equals that of DCI format 3_0.


However, it remains to be specified in TS 38.212 how to perform size alignment between DCI format 3_0/3_1 and other DCI formats. As can be seen in sub clause 7.3.1.0 of TS 38.212, after the size alignment procedure for NR Uu DCI formats there are a total of up to 4 DCI sizes for these DCI formats in a cell. In order not to increase the DCI size budget in a cell, DCI formats 3_0/3_1 should be padded to align with one of these DCI sizes. On the other hand, in order to perform the DCI size alignment in a future-proof manner, it would be better not to fix the DCI format to align to. Instead, the size of DCI formats 3_0/3_1 should be aligned to the smallest value among NR Uu DCI sizes larger than the size of DCI formats 3_0/3_1 prior to padding
Proposal 1: The size of DCI formats 3_0/3_1 are aligned to the smallest value among the NR Uu DCI sizes larger than the size of DCI formats 3_0/3_1 prior to padding.
A TP is also provided below for sub clause 7.3.1.0 of TS 38.212.
	< Unchanged parts are omitted >
[bookmark: _Toc36045945][bookmark: _Toc36046205][bookmark: _Toc36046351]7.3.1.0	DCI size alignment
If necessary, padding or truncation shall be applied to the DCI formats according to the following steps executed in the order below:
Step 0:

-	Determine DCI format 0_0 monitored in a common search space according to clause 7.3.1.1.1 where  is the size of the initial UL bandwidth part.

-	Determine DCI format 1_0 monitored in a common search space according to clause 7.3.1.2.1 where  is given by
-	the size of CORESET 0 if CORESET 0 is configured for the cell; and
-	the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
-	If DCI format 0_0 is monitored in common search space and if the number of information bits in the DCI format 0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_0 until the payload size equals that of the DCI format 1_0.
-	If DCI format 0_0 is monitored in common search space and if the number of information bits in the DCI format 0_0 prior to truncation is larger than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, the bitwidth of the frequency domain resource assignment field in the DCI format 0_0 is reduced by truncating the first few most significant bits such that the size of DCI format 0_0 equals the size of the DCI format 1_0.
Step 1:

-	Determine DCI format 0_0 monitored in a UE-specific search space according to clause 7.3.1.1.1 where  is the size of the active UL bandwidth part.

-	Determine DCI format 1_0 monitored in a UE-specific search space according to clause 7.3.1.2.1 where  is the size of the active DL bandwidth part. 
-	For a UE configured with supplementaryUplink in ServingCellConfig in a cell, if PUSCH is configured to be transmitted on both the SUL and the non-SUL of the cell and if the number of information bits in DCI format 0_0 in UE-specific search space for the SUL is not equal to the number of information bits in DCI format 0_0 in UE-specific search space for the non-SUL, a number of zero padding bits are generated for the smaller DCI format 0_0 until the payload size equals that of the larger DCI format 0_0.
-	If DCI format 0_0 is monitored in UE-specific search space and if the number of information bits in the DCI format 0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in UE-specific search space for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_0 until the payload size equals that of the DCI format 1_0.
-	If DCI format 1_0 is monitored in UE-specific search space and if the number of information bits in the DCI format 1_0 prior to padding is less than the payload size of the DCI format 0_0 monitored in UE-specific search space for scheduling the same serving cell, zeros shall be appended to the DCI format 1_0 until the payload size equals that of the DCI format 0_0
Step 2:
-	Determine DCI format 0_1 monitored in a UE-specific search space according to clause 7.3.1.1.2.
-	Determine DCI format 1_1 monitored in a UE-specific search space according to clause 7.3.1.2.2.
-	For a UE configured with supplementaryUplink in ServingCellConfig in a cell, if PUSCH is configured to be transmitted on both the SUL and the non-SUL of the cell and if the number of information bits in format 0_1 for the SUL is not equal to the number of information bits in format 0_1 for the non-SUL, zeros shall be appended to smaller format 0_1 until the payload size equals that of the larger format 0_1.
-	If the size of DCI format 0_1 monitored in a UE-specific search space equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 0_1.
-	If the size of DCI format 1_1 monitored in a UE-specific search space equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 1_1.
Step 2A:
-	Determine DCI format 0_2 monitored in a UE-specific search space according to clause 7.3.1.1.3.
-	Determine DCI format 1_2 monitored in a UE-specific search space according to clause 7.3.1.2.3. 
-	For a UE configured with supplementaryUplink in ServingCellConfig in a cell, if PUSCH is configured to be transmitted on both the SUL and the non-SUL of the cell and if the number of information bits in format 0_2 for the SUL is not equal to the number of information bits in format 0_2 for the non-SUL, zeros shall be appended to smaller format 0_2 until the payload size equals that of the larger format 0_2.
-	[If the size of DCI format 0_2 monitored in a UE-specific search space equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 0_2.]
-	[If the size of DCI format 1_2 monitored in a UE-specific search space equals that of a DCI format 0_0/1_0 monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 1_2.]
-	If DCI format 3_0 and/or DCI format 3_1 is monitored in a UE-specific search space and the size of the DCI format 3_0/3_1 does not equal that of any other DCI format configured to monitor for the cell, zeros shall be appended to the DCI format 3_0 and/or DCI format 3_1 until the payload size equal the smallest value among the sizes of other DCI formats configured to monitor for the cell which are larger than that of the DCI format 3_0/3_1 prior to padding.
[bookmark: _GoBack]Step 3:
-	If both of the following conditions are fulfilled the size alignment procedure is complete
-	the total number of different DCI sizes configured to monitor is no more than 4 for the cell 
-	the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
Step 4:
-	Otherwise 
Step 4A:
-	Remove the padding bit (if any) introduced in step 2 and step 2A above.

-	Determine DCI format 1_0 monitored in a UE-specific search space according to clause 7.3.1.2.1 where  is given by
-	the size of CORESET 0 if CORESET 0 is configured for the cell; and
-	the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.

-	Determine DCI format 0_0 monitored in a UE-specific search space according to clause 7.3.1.1.1 where  is the size of the initial UL bandwidth part. 
-	If the number of information bits in the DCI format 0_0 monitored in a UE-specific search space prior to padding is less than the payload size of the DCI format 1_0 monitored in UE-specific search space for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_0 monitored in a UE-specific search space until the payload size equals that of the DCI format 1_0 monitored in a UE-specific search space.
-	If the number of information bits in the DCI format 0_0 monitored in a UE-specific search space prior to truncation is larger than the payload size of the DCI format 1_0 monitored in UE-specific search space for scheduling the same serving cell, the bitwidth of the frequency domain resource assignment field in the DCI format 0_0 is reduced by truncating the first few most significant bits such that the size of DCI format 0_0 monitored in a UE-specific search space equals the size of the DCI format 1_0 monitored in a UE-specific search space. 
Step 4B:
-	If the total number of different DCI sizes configured to monitor is more than 4 for the cell after applying the above steps, or if the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell after applying the above steps 
-	If the number of information bits in the DCI format 0_2 prior to padding is less than the payload size of the DCI format 1_2 for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_2 until the payload size equals that of the DCI format 1_2.
-	If the number of information bits in the DCI format 1_2 prior to padding is less than the payload size of the DCI format 0_2 for scheduling the same serving cell, zeros shall be appended to the DCI format 1_2 until the payload size equals that of the DCI format 0_2.
Step 4C:
-	If the total number of different DCI sizes configured to monitor is more than 4 for the cell after applying the above steps, or if the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell after applying the above steps 
-	If the number of information bits in the DCI format 0_1 prior to padding is less than the payload size of the DCI format 1_1 for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_1 until the payload size equals that of the DCI format 1_1.
-	If the number of information bits in the DCI format 1_1 prior to padding is less than the payload size of the DCI format 0_1 for scheduling the same serving cell, zeros shall be appended to the DCI format 1_1 until the payload size equals that of the DCI format 0_1.
Step 4D:
-	If DCI format 3_0 and/or DCI format 3_1 is monitored in a UE-specific search space and the size of the DCI format 3_0/3_1 does not equal that of any other DCI format configured to monitor for the cell, zeros shall be appended to the DCI format 3_0 and/or DCI format 3_1 until the payload size equal the smallest value among the sizes of other DCI formats configured to monitor for the cell which are larger than that of the DCI format 3_0/3_1 prior to padding.
The UE is not expected to handle a configuration that, after applying the above steps, results in
-	the total number of different DCI sizes configured to monitor is more than 4 for the cell; or
-	the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell; or
-	the size of DCI format 0_0 in a UE-specific search space is equal to DCI format 0_1 in another UE-specific search space; or
-	the size of DCI format 1_0 in a UE-specific search space is equal to DCI format 1_1 in another UE-specific search space; or
-	[the size of DCI format 0_0 in a UE-specific search space is equal to DCI format 0_2 in another UE-specific search space; or]
-	[the size of DCI format 1_0 in a UE-specific search space is equal to DCI format 1_2 in another UE-specific search space.]
< Unchanged parts are omitted >



Determination of slots for configured grant type 1
In RAN1#100bis-e, the agreement on determining slots for sidelink configured grant type 1 was reached as follows,
	Agreements:
· The slots for sidelink transmission for CG type-1 are determined using the UL formula in 38.321 with the following changes: 
· Using slot-level granularity instead of symbol-level granularity (i.e., remove numberOfSymbolsPerSlot, “symbol number in the slot”, S in the formula)
· periodicity is in number of slots
· timeDomainOffset is expressed in number of slots
· FFS: frame indexing (e.g., SFN, or virtual frame number)
· FFS: whether logical or physical slots are used


One remaining issue is whether the configured periodicity is in logical slots within the resource pool or in physical slots. Generally, we support to configure periodicity of the configured grant in logical slots. This is mainly as the configured grant is configured on top of the resource pool configuration (i.e. SL-ResourcePool-r16-> sl-ConfiguredGrantConfigList-r16). Upon RRC configuration of the resource pool, the UE determines the slots within the resource pool and accordingly determines the slots resources for the configured grant with a configured periodicity. 
Companies argue that the transforming from logical slots to physical would be complex. We do not share the common understanding on this. Considering the reverse transforming from physical units to logical slot has already been captured in TS38.214, sub-clause 8.1.4 for sensing procedure, then transforming from logical slots to physical slots is realized naturally. In LTE V2X, similar transforming between logical and physical is supported, e.g.  in TS36.213, sub-clause 14.1.1.4A, which means for a logical parameter  is able to be converted into the corresponding physical parameter  and vice versa. 
Some opinions to achieve exact time duration by physical units have disadvantages. To determine the slots within a resource pool, we have agreed to remove at least the slots for S-SSB transmission. The bitmap length is not necessarily same with the periodicity of S-SSB, hence, when applying the resource pool bitmap, the slots within the resource pool won’t be evenly distributed in physical time. If the periodicity is configured in physical units, it may not ensure the slot determined for every periodicity belongs to the resource pool, certainly this would be against the definition of the resource pool. To guarantee that, it would put too much constraint in resource pool configuration (i.e. some bits in the bitmap would always be ‘1’ to ensure the slots belong to the resource pool). With periodicity configured in logical slots, there wouldn’t be this issue. The former example of transforming between logical subframes and physical units in LTE V2X explains that the physical time duration would be transformed via logical slots approximately.
Proposal 2: Logical slots within the resource pool are used to determine the slots for configured grant type 1.
TDRA/FDRA field setting in SCI
In Rel-14 LTE V2X, if the field “Time gap between initial transmission and retransmission” in DCI format 5A for resource allocation mode 3 is set as non-zero, it would imply that eNB schedules two sidelink resources for initial transmission and blind retransmission, respectively. The scheduled UE sets the field “Retransmission index” as ‘0’ and ‘1’ respectively representing the initial transmission and blind retransmission of a TB. 
For mode 1 in NR sidelink, it is also supported that gNB might schedule multiple sidelink resources(at most 3) and accordingly indicate the resources in DCI format 3_0. The agreement on the interpretation of TDRA in both DCI format 3_0 and SCI format 0-1 was reached in RAN1#100e as follows,
	Agreements:
· Time resource assignment in SCI uses an extended time domain RIV mechanism as follows:
if 
 
elseif 
 
else
if 
 
Else
	
end if
end if

where
· N denotes the actual number of resources indicated
· Ti denotes i-th resource time offset
· for N=2,  
· for N=3, , 



In NR sidelink, there would be no restriction on how the scheduled UE utilizes the sidelink resources, which means e.g. UE transmits initial transmission of a TB in the 1st scheduled SL resource and might transmit initial transmission of another TB in the 2nd scheduled SL resource. Nevertheless, the scheduled UE should never indicate SL resource in the SCI format 0-1 transmission beyond the SL resource(s) indicated in the corresponding DCI format 3_0, which means e.g. if gNB indicates two actual SL resources, i.e. and  in DCI format 3_0, when UE is transmitting PSCCH/PSSCH in the 2nd scheduled SL resource, the UE should set  as the UE only needs to indicate the resource of the current transmission and applies accordingly  case, i.e.. Similar mechanism applies for FDRA field setting in SCI format 0-1. Therefore, we have the following proposal.
Proposal 3: For NR sidelink mode 1, if gNB schedules  SL resources in DCI format 3_0, the scheduled UE sets TDRA/FDRA field in SCI format 0-1 corresponding to the  SL resource such that indicates the , ,…, scheduled SL resource(s).
Conclusion
In this contribution, we discuss some remaining issues on resource allocation mode 1 for NR sidelink, make the following proposals and provide corresponding TPs.
Proposal 1: The size of DCI formats 3_0/3_1 are aligned to the smallest value among the NR Uu DCI sizes larger than the size of DCI formats 3_0/3_1 prior to padding.
Proposal 2: Logical slots within the resource pool are used to determine the slots for configured grant type 1.
Proposal 3: For NR sidelink mode 1, if gNB schedules  SL resources in DCI format 3_0, the scheduled UE sets TDRA/FDRA field in SCI format 0-1 corresponding to the  SL resource such that indicates the , ,…, scheduled SL resource(s).
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