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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
It remains to be specified in TS 38.212 how to perform size alignment between DCI formats 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.
Proposal 1: Size alignment of DCI formats 3_0/3_1 is based on the set of DCI sizes (denoted as S) resulting from the NR Uu DCI size alignment procedure.
· If the size of DCI formats 3_0/3_1 is smaller than the maximum value in the set S, DCI formats 3_0/3_1 are padded until the size is equal to one value in S such that the number of padding bits is minimal.
· If the size of DCI formats 3_0/3_1 is larger than the maximum value in the set S, NR Uu DCI format(s) corresponding to the maximum value in S is padded to align with the size of DCI formats 3_0/3_1.
HARQ-ACK reporting on uplink
HARQ-ACK codebook configuration
Currently the RRC parameter for configuring HARQ-ACK codebook for NR Uu, i.e. pdsch-HARQ-ACK-Codebook (with value “semiStatic” or “dynamic”), is reused for configuring HARQ-ACK codebook for SL, which is fine for a design based on Rel-15 where pdsch-HARQ-ACK-Codebook is the only RRC parameter to determine HARQ-ACK codebook type for NR Uu. However, in Rel-16 a few changes have been introduced in this regard, making the SL HARQ-ACK codebook configuration ambiguous, e.g. according to TS 38.331,
· If pdsch-HARQ-ACK-Codebook-r16 is configured (with value “enhancedDynamic”), pdsch-HARQ-ACK-Codebook is ignored.
· pdsch-HARQ-ACK-CodebookList can be used to configure simultaneous generation of up to two HARQ-ACK codebooks, in which case pdsch-HARQ-ACK-Codebook is ignored.
A few options are possible for correcting the SL HARQ-ACK codebook configuration. One option is to introduce a new RRC parameter e.g. sl-pssch-HARQ-ACK-Codebook to replace pdsch-HARQ-ACK-Codebook for SL HARQ-ACK codebook configuration. And another option is to make some minimal changes to the current HARQ-ACK codebook configuration text so as to be compatible with the latest HARQ-ACK codebook configurations for NR Uu, e.g. if pdsch-HARQ-ACK-Codebook or pdsch-HARQ-ACK-CodebookList (whichever applicable) only indicates “semiStatic”, SL Type-1 HARQ-ACK codebook is used; otherwise SL Type-2 HARQ-ACK codebook is used. Our view is that no change should be introduced to the already frozen ASN.1 specifications, i.e. the second option should be adopted.
Proposal 2: If only “semiStatic” is configured for pdsch-HARQ-ACK-Codebook or pdsch-HARQ-ACK-CodebookList (whichever applicable), SL Type-1 HARQ-ACK codebook is used; otherwise SL Type-2 HARQ-ACK codebook is used.
Issues related to Type-1 HARQ-ACK codebook generation
Definition of “occasions” for the set 
It was specified at the start of section 16.5.1.1 of TS 38.213, and the pseudo code that follows, that the set  contains “occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions”, i.e. each element in set  corresponds to a candidate PSSCH transmission.
However, the paragraph after the pseudo code says “The cardinality of the set  defines a total number  of PSFCH reception occasions corresponding to the HARQ-ACK information bits.” This is clearly inconsistent with the earlier definition. 
In the same paragraph, the spec says “If the UE does not receive a PSFCH in a PSFCH reception occasion, due to the UE not detecting a corresponding DCI format 3_0, the UE generates a NACK value for the PSFCH reception occasion.” which in our view is also problematic, and it may relate to what we actually mean by “PSFCH reception occasion”. 
· It cannot mean “PSFCH resource” (i.e. time/frequency/code resource) as defined in section 16.3, as such a resource depends on time/frequency allocation of PSSCH. A TX UE cannot determine where the PSFCH resource(s) is without knowing the time/frequency allocation of the corresponding PSSCH (due to not detecting a DCI format 3_0).
· If it is only about time-domain, i.e. “PSFCH slot”, or “PSFCH symbol in a slot”, then multiple PSSCHs can be associated with a PSFCH slot, and each PSSCH might be scheduled by a different DCI format 3_0, so the UE really cannot generate a single “NACK” for this PSFCH slot.
In our understanding, the following editorial corrections should be made to section 16.5.1.1 of TS 38.213.
	16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel
[…]
The cardinality of the set  defines a total number  of PSFCH receptionPSSCH transmission occasions corresponding to the HARQ-ACK information bits. A UE determines  HARQ-ACK information bits, for a total number of   HARQ-ACK information bits () such thatas  = HARQ-ACK information bit for candidate PSSCH transmission with corresponding PSFCH reception with index , for  , as described in Clause 16.5. If the UE does not receive transmit a PSFCH PSSCH in a PSFCH receptionPSSCH transmission occasion, due to the UE not detecting a corresponding DCI format 3_0, the UE generates a NACK value for the PSFCH receptionPSSCH transmission occasion.


Priority of a HARQ-ACK bit in Type-1 codebook corresponding to no detection of DCI
In the above mentioned case, in case of no detection of DCI format 3_0 scheduling a PSSCH transmission on an occasion in the set , a priority value should also be generated for the NACK. It should be straightforward that a lowest priority should be generated in this case.
Proposal 3: For SL Type-1 HARQ-ACK codebook, the priority of a NACK value generated due to no detection of a DCI format 3_0 is a largest priority value.
Resources determination for SL configured grant type 1
In RAN1#101-e, the agreements on resource determination for sidelink configured grant type 1 were made as follows,
	Agreement:
· The formula for determining the resources for CG Type-1 uses logical slots (periodicity is in units of ms, which is converted to logical slots using the same formula to be decided in mode 2)
Agreements:
· The gNB can configure between the following options for configurated grant type-1:
· SFN indexing is used for deriving the slots.


It was agreed to use logical slots in the formula for resources determination for CG type 1 and the corresponding specs text is quoted as follows,
	After a sidelink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the first slot of the Sth sidelink grant occurs in the logical slot for which:
[(SFN × numberOfSLSlotsPerFrame) + logical slot number in the frame] =
 (timeReferenceSFN × numberOfSLSlotsPerFrame + sl-TimeOffsetCGType1+ S × PeriodicitySL) modulo (1024 × numberOfSLSlotsPerFrame).
where , and numberOfSLSlotsPerFrame and N refer to the number of logical slots that can be used for SL transmsission in the frame and 20ms, respectively, as specified in clause 8.1.7 of TS 38.214 [7].


It was noticed that in the above formula, the parameter numberOfSLSlotsPerFrame replaces numberOfSlotsPerFrame in the UL CG resource determination formula directly, to capture the agreement of using logical slots. Considering the case when the higher layer parameter tdd-UL-DL-ConfigurationCommon includes two separate TDD patterns and the periodicity of each TDD pattern is 10ms (i.e. a frame), then the number of SL slots within the 10ms of the 1st TDD pattern is different from the number of SL slots within the 10ms of the 2nd TDD pattern, due to different configurations of the two patterns, e.g.  and  are different. This would lead to an ambiguous definition of the parameter numberOfSLSlotsPerFrame, which refers to the number of SL slots in a 10ms duration. As specified in clause 8.1.7 of TS38.214, the number of SL slots N within 20ms is a constant upon TDD configuration, since a UE expects P+P2 divides 20ms and to replace the parameter numberOfSLSlotsPerFrame based on N would be without ambiguity. An example for the formula would be as follows,
	After a sidelink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the first slot of the Sth sidelink grant occurs in the logical slot for which:
[( × numberOfSLSlotsPerFrameN) + logical slot number in the two consecutive frames] =
 ( × numberOfSLSlotsPerFrame N ++ sl-TimeOffsetCGType1+ S × PeriodicitySL) modulo (1024 512 × numberOfSLSlotsPerFrameN).
where , and numberOfSLSlotsPerFrame and N refers to the number of logical slots that can be used for SL transmsission in the frame and 20ms, respectively, as specified in clause 8.1.7 of TS 38.214 [7]. The first frame of the two consecutive frames is an even frame. If  is an even frame, ; Otherwise,  refers to the number of logical slots that can be used for SL transmission in an even frame.


Proposal 4: For the formula of resources determination of SL CG type 1, replace numberOfSLSlotsPerFrame based on N, which refers to the number of SL slots in 20ms.
TDRA/FDRA field setting in SCI format 1-A for mode 1
Based on the agreements in RAN1#101e, how the UE sets TDRA/FDRA fields in SCI format 1-A for mode 2 has been specified and captured in clause 16.4, TS38.213. We noticed that the corresponding specification for mode 1 on how the UE sets TDRA/FDRA field is needed as well and still kept blank.
For mode 1, e.g. once a dynamic grant via DCI format 3_0 is indicated to a SL UE and the TDRA field in the DCI format 3_0 indicates N=2 actual resources, for the SCI format 1-A associated with the first resource, the UE naturally sets TDRA field the same value as in the DCI format 3_0. While for the SCI format 1-A associated with the second resource, it is not the case to set the same value. In fact, for the second SCI format 1-A, it has to indicate only the second resource obtained from the dynamic grant, which means TDRA field in the SCI format 1-A associated with the second resource is set to TRIV=0(i.e. to indicate N=1 actual resource). Similar principle applies for FDRA field case.
Proposal 5: For mode 1, if gNB schedules  actual resource(s) in DCI format 3_0, the scheduled UE sets TDRA/FDRA field in SCI format 1-A associated with the  SL resource such that to indicate the , ,…, scheduled SL resource(s) indicated by the DCI format 3_0.
A TP is provided below for clause 16.4 in TS38.213.
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A UE that transmits a PSCCH with SCI format 1-A corresponding to the -th ()resource indicated by the SL grant using sidelink resource allocation mode 1 [6, TS 38.214] sets 
-	the values of the frequency resource assignment field and the time resource assignment field to indicate -th , ( +1)-th,…, N-th resource as described in [6, TS 38.214].
A UE that transmits a PSCCH with SCI format 1-A using sidelink resource allocation mode 2 [6, TS 38.214] sets 
-	"Resource reservation period" as an index in sl-ResourceReservePeriod-r16 corresponding to a reservation period provided by higher layers [11, TS 38.321], if the UE is provided sl-MultiReserveResource-r16
-	the values of the frequency resource assignment field and the time resource assignment field as described in [6, TS 38.214] to indicate  resources from a set  of resources selected by higher layers as described in [11, TS 38.321] with  smallest slot indices   for  such that , where:
-	, where  is a number of resources in the set  with slot indices  , , such that , and  is provided by sl-MaxNumPerReserve
-	each resource, from the set of  resources, corresponds to  contiguous sub-channels and a slot in a set of slots , where  is the number of sub-channels available for PSSCH/PSCCH transmission in a slot
-	 is a set of slots in a sidelink resource pool [6, TS 38.214]
-	 is an index of a slot where the PSCCH with SCI format 1-A is transmitted.
For decoding of a SCI format 1-A, a UE may assume that a number of bits provided by sl-NumReservedBits-r16 can have any value. 


[bookmark: _GoBack]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: Size alignment of DCI formats 3_0/3_1 is based on the set of DCI sizes (denoted as S) resulting from the NR Uu DCI size alignment procedure.
· If the size of DCI formats 3_0/3_1 is smaller than the maximum value in the set S, DCI formats 3_0/3_1 are padded until the size is equal to one value in S such that the number of padding bits is minimal.
· If the size of DCI formats 3_0/3_1 is larger than the maximum value in the set S, NR Uu DCI format(s) corresponding to the maximum value in S is padded to align with the size of DCI formats 3_0/3_1.
Proposal 2: If only “semiStatic” is configured for pdsch-HARQ-ACK-Codebook or pdsch-HARQ-ACK-CodebookList (whichever applicable), SL Type-1 HARQ-ACK codebook is used; otherwise SL Type-2 HARQ-ACK codebook is used.
Proposal 3: For SL Type-1 HARQ-ACK codebook, the priority of a NACK value generated due to no detection of a DCI format 3_0 is a largest priority value.
Proposal 4: For the formula of resources determination of SL CG type 1, replace numberOfSLSlotsPerFrame based on N, which refers to the number of SL slots in 20ms.
Proposal 5: For mode 1, if gNB schedules  actual resource(s) in DCI format 3_0, the scheduled UE sets TDRA/FDRA field in SCI format 1-A associated with the  SL resource such that to indicate the , ,…, scheduled SL resource(s) indicated by the DCI format 3_0.
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