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Introduction
In this document, we share our views on remaining issues on both resource allocation mode 1 and mode 2 for NR sidelink.
Discussion
Resource allocation mode 1
Interpretation of Configuration index field in DCI format 3_0
In NR SL, a “Configuration index” field in DCI format 3_0 was introduced to activate/de-activate SL configured grant Type 2 with the corresponding value of the field. The interpretation of the field is copied as following,
	[TS38.212, sub-clause 7.3.1.4.1]
-	Configuration index – 0 bit if the UE is not configured to monitor DCI format 3_0 with CRC scrambled by SL-CS-RNTI; otherwise 3 bits as defined in clause 8.1.2 of [6, TS 38.214]. If the UE is configured to monitor DCI format 3_0 with CRC scrambled by SL-CS-RNTI, this field is reserved for DCI format 3_0 with CRC scrambled by SL-RNTI. 


It is noticed that if UE is configured to monitor DCI format 3_0 with CRC scrambled by SL-CS-RNTI, the 3 bits field of Configuration index is defined in clause 8.1.2 of TS38.214, in which only leads to PDCCH validation for SL configured grant Type 2 specified in clause 10.2A of TS38.213. Therefore, the related contents in TS38.213 is the only place for interpretation of Configuration index field in DCI format 3_0.
	[TS38.214, clause 8.1.2]
In sidelink resource allocation mode 1:
-	for PSSCH and PSCCH transmission, dynamic grant, configured grant type 1 and configured grant type 2 are supported. The configured grant Type 2 sidelink transmission is semi-persistently scheduled by a SL grant in a valid activation DCI according to Clause 10.3 of [6, TS 38.213].

	[TS38.213, clause 10.2A]
A UE validates, for scheduling activation or scheduling release, a SL configured grant Type 2 PDCCH if
- the CRC of a corresponding DCI format 3_0 is scrambled with a SL-CS-RNTI provided by sl-CS-RNTI, and
- the new data indicator field in the DCI format 3_0 for the enabled transport block is set to '0'


We noticed that in PDCCH validation for SL configured grant Type 2, one of the conditions met is that the NDI field in the DCI format 3_0 is set to ‘0’. If the NDI field is set to ‘1’, and the CRC is scrambled with SL-CS-RNTI, then it means the DCI format 3_0 is for retransmission scheduling of a SL configured grant Type 1/2. It is noted that the interpretation of Configuration index field in DCI format 3_0 for the case of retransmission scheduling for SL CG is not specified yet. In our view, it is straightforward to set the Configuration index field as ‘reserved’ for the above case.
A TP (i.e. TP#1) is provided in section 5.1 for clause 7.3.1.4.1 in TS 38.212.
Priority value of a HARQ-ACK information bit in exceptional cases
It is specified in section 16.5 in TS 38.213 that “the priority value of HARQ-ACK information is same as the priority value of the PSSCH transmissions that is associated with the PSFCH reception occasions providing the HARQ-ACK information”. As identified in our previous contributions e.g. [2], there are a few exceptional cases where it is unclear in the specs which priority value should be used for such a HARQ-ACK bit. However, during the preparation phase of RAN1#104-e meeting it was argued by one company in email thread “[104-e-Prep-NR-5G_V2X] Preparation phase discussion for Rel-16 5G V2X maintenance” that for HARQ-ACK bit with no actual PSSCH transmission, the UE can simply ignore the priority value of such a HARQ-ACK bit, i.e. the UE does not take such a HARQ-ACK bit into account when determining the priority value of the corresponding PUCCH.
Even if we fully follow the argument quoted above in email thread “[104-e-Prep-NR-5G_V2X] Preparation phase discussion for Rel-16 5G V2X maintenance”, it is worth clarifying that in the few cases we listed in [2], there is only one case corresponding to that scenario (i.e. no actual PSSCH transmission). Here we use a simple example to show why there is a problem in other cases, if the priority value of HARQ-ACK information is not clearly specified. As illustrated in Figure 1, assuming Type-1 HARQ-ACK codebook is used, and the set of slot timing values K1 includes values “3” and “5”, according to the 3rd paragraph of sub clause 16.5.1, TS 38.213, 
· For PUCCH#1,  corresponds to PSFCH occasion#1 in slot , for which four HARQ-ACK bits will be included in the HARQ-ACK codebook, respectively for candidate PSSCH transmissions in slots #6, #7, #8 and #9. For an actual PSSCH transmission in slot #9, e.g. PSSCH#1 with  indicated in DCI format 3_0, and priority = 0 indicated in the corresponding SCI format 1-A, the HARQ-ACK value obtained from PSFCH reception is copied to the HARQ-ACK bit corresponding to occasion for candidate PSSCH transmission in slot #9. In addition, since the priority value of PUCCH#1 is the smallest priority value of all reported HARQ-ACK bits, it is (correctly) set to 0 here since the priority value of the HARQ-ACK bit corresponding to PSSCH#1 is already 0, i.e. the smallest value in all possible values.
· For PUCCH#2,  corresponds to PSFCH occasion#1 in slot , for which four HARQ-ACK bits will be included in the HARQ-ACK codebook, respectively for candidate PSSCH transmissions in slots #6, #7, #8 and #9. For the same actual PSSCH transmission in slot #9, i.e. PSSCH#1 with  indicated in DCI format 3_0, and priority = 0 indicated in SCI format 1-A, unlike for PUCCH#1, since  used to derive the PSFCH occasion #1 does not match the  indicated in DCI format 3_0, NACK is always set for the HARQ-ACK bit corresponding to occasion for candidate PSSCH transmissions in slot #9. In addition, the priority value of PUCCH#2 is also 0 here since the one corresponding to PSSCH#1 is already 0, i.e. the smallest value in all possible values. This is definitely undesirable, because other HARQ-ACK bits conveyed by PUCCH#2, especially those for which the  indicated in DCI format 3_0 is used to derive the PSFCH occasion, may have a priority value much larger than 0, in which case the intended priority value for PUCCH#2 should have been much larger than 0, i.e. with much lower priority.
[image: ]
[bookmark: _Ref68530770]Figure 1  Both PUCCH#1 and PUCCH#2 convey a HARQ-ACK bit for PSSCH#1, with the difference that the one in PUCCH#1 is actually intended, and the one in PUCCH#2 is “always set to NACK”; the priority of PUCCH#1 is correctly set to “0” due to a priority value 0 for PSSCH#1, and the priority of PUCCH#2 is (incorrectly) set to “0” (i.e. highest priority) even if other, actually intended, HARQ-ACK bits correspond to PSSCHs with priority greater than 0. 
It is thus proposed to clarify in the specs that a largest priority value is used for a HARQ-ACK information bit at least in the above case, for which a TP (i.e. TP#2) is provided in section 5.2.
Slot offset between PSFCH and HARQ-ACK reporting
It is currently specified that the requirement on time offset between the end of the last PSFCH symbol and the start of PUCCH/PUSCH providing corresponding HARQ-ACK information is at least  symbols for  (see Table 16.5-1 in TS 38.213, reproduced below in Table 1), i.e. larger than 1 slot. 
[bookmark: _Ref53746225]Table 1: Values of  (reproduction of Table 16.5-1 in TS 38.213)
	
	

	0
	14

	1
	18

	2
	28

	3
	32



On the other hand, the slot offset between the last PSFCH reception occasion and the PUCCH/PUSCH providing corresponding HARQ-ACK information, i.e. , can take a value of zero, “ corresponds to a last slot for a PUCCH transmission that would overlap with the last PSFCH reception occasion assuming that the start of the sidelink frame is same as the start of the downlink frame [4, TS 38.211]”. By definition, in case of , the time offset between last PSFCH symbol and the start of the corresponding PUCCH/PUSCH is always within 1 slot for , i.e. the timing requirement is not fulfilled for .
It is thus proposed to remove the definition of , and clarify that  is always greater than zero. A TP (i.e. TP#3) is provided in section 5.3.
Applicability of HARQ-ACK information reporting for Type-1 and Type-2 HARQ-ACK codebooks
In TS 38.213, section 16.5 provides some general text on how HARQ-ACK information is generated based on PSFCH reception, and section 16.5.1 and section 16.5.2 are respectively for Type-1 and Type-2 HARQ-ACK codebook generation. One problem of the text in section 16.5 is that some text there is only applicable to one of the HARQ-ACK codebook types.
For example, the first yellow-highlighted place below is only true for Type-2 HARQ-ACK codebook where one HARQ-ACK information bit is generated for one time period of a CG. For Type-1 HARQ-ACK codebook the number of HARQ-ACK information bits are generated based on the number of occasions for candidate PSSCH transmissions, and is not necessarily equal to one. It is proposed to fix this in a similar way as the second yellow-highlighted place (i.e. remove “one” and “bit”).
Note that we noticed the following comments in [4]:
“Regarding the above changes, we do not think that these changes are needed. First of all, in our understanding, this section describes how a UE generate valid HARQ-ACK information bits. In this case, even for the semi-static codebook, the UE will generate a single valid HARQ-ACK information bit in resepnse to the PSFCH reception. Therefore, removing “one” is not needed. Company’s concern was that the UE still need to generate HARQ-ACK bit for the non-scheduled part for Type 1-codebook, …”.
Regarding why it is not necessarily “one” bit, using Figure 1 in this document as an example, for PSFCH receptions in PSFCH occasion #1, for Type-1 HARQ-ACK codebook, four (rather than one) bits are always generated, each for one “occasion for PSSCH transmission”. 
Note also that the same logic here holds for both dynamic grant and configured grant, and as can be seen below (yellow highlight in the second quoted paragraph below), the spec correctly says “HARQ-ACK information” for dynamic grant, and only (incorrectly) says “one HARQ-ACK information bit” for configured grant.
	16.5	UE procedure for reporting HARQ-ACK on uplink
[…]
For SL configured grant Type 1 or Type 2 PSSCH transmissions by a UE within a time period provided by sl-PeriodCG, the UE generates one HARQ-ACK information bit in response to the PSFCH receptions to multiplex in a PUCCH transmission occasion that is after a last time resource, in a set of time resources. 
For PSSCH transmissions scheduled by a DCI format 3_0, a UE generates HARQ-ACK information in response to PSFCH receptions to multiplex in a PUCCH transmission occasion that is after a last time resource in a set of time resources provided by the DCI format 3_0.


A TP (i.e. TP#4) is provided for sub clause 16.5 of TS 38.213 in section 5.4.
Resource allocation mode 2
Identification of candidate single-slot resources in the sensing procedure
Regarding the time domain location of PSSCH DMRS, it was noticed that the duration of the resources of PSSCH transmission including the duplicated OFDM symbol (i.e. ) is always larger than or equal to 6 [6]. If the determined  is less than 6, the slot cannot be used for PSSCH transmission since the DMRS pattern is not specified.
Table 8.4.1.1.2-1: PSSCH DM-RS time-domain location.
	  in symbols
	DM-RS position 

	
	PSCCH duration 2 symbols
	PSCCH duration 3 symbols

	
	Number of PSSCH DM-RS
	Number of PSSCH DM-RS

	
	2
	3
	4
	2
	3
	4

	6
	1, 5
	
	
	1, 5
	
	

	7
	1, 5
	
	
	1, 5
	
	

	8
	1, 5
	
	
	1, 5
	
	

	9
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	10
	3, 8
	1, 4, 7
	
	4, 8
	1, 4, 7
	

	11
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	12
	3, 10
	1, 5, 9
	1, 4, 7, 10
	4, 10
	1, 5, 9
	1, 4, 7, 10

	13
	3, 10
	1, 6, 11
	1, 4, 7, 10
	4, 10
	1, 6, 11
	1, 4, 7, 10


In a slot, the number of symbols used for sidelink (i.e. sl-LengthSymbols) is (pre-)configured per SL BWP, with the range [7, 14] symbols and PSFCH including the Gap symbol is located in the last three symbols in a sidelink slot. As per the discussion above, we noticed that slots with PSFCH resource(s) if sl-LengthSymbols are not available for PSSCH transmission, e.g. sl-LengthSymbols, then . For resource allocation mode 2, MAC layer would randomly select resources for PSSCH transmission, within the subset of resources determined by the physical layer, while among the subset of resources some cannot be randomly selected (e.g. PSFCH periodicity is 2 and probably half among the resources cannot be used for PSSCH transmission). Thus, in our view, the issue above is not an optimization.
Briefly, we propose to exclude the slots with PSFCH when sl-LengthSymbols in the identification of candidate single-slot resources in the sensing procedure. With the proposed way, resources selected by the MAC layer are always available for PSSCH/PSCCH transmission.
A TP (i.e. TP#5) is provided in section 5.5 for clause 8.1.4 in TS 38.214.
Clarification on the moment for the re-evaluation
In sub-clause 5.22.1.2a of TS38.321, the moment to trigger the re-evaluation is specified as following,
	· [bookmark: _Toc67931596]5.22.1.2a	Re-evaluation and Pre-emption
A resource(s) of the selected sidelink grant for a MAC PDU to transmit from multiplexing and assembly entity is re-evaluated by physical layer at T3 before the slot where the SCI indicating the resource(s) is signalled at first time as specified in clause 8.1.4 of TS 38.214 [7].


It was noticed that for a pre-selected resource which would be signalled in slot m, the re-evaluation for the resource would be always performed at the moment m-T3 (i.e. m-). From our perspective, the re-evaluation applies for the pre-selected resources within the initial period which are selected and not signalled yet, e.g. a resource in slot (n+T1) is selected for the initial period, wherein n is the slot on which MAC layer triggers the PHY to determine the subset of resources and T1 as in [7], then, according to the specified moment, the re-evaluation for such resource is performed in slot (n+T1-)n which means the re-evaluation might even happen before slot n, i.e. the moment on which the resource in slot (n+T1) is selected. In such cases, when MAC layer selects resource(s) for the initial period, the moment of triggering re-evaluation already passes. Therefore, we propose not to perform re-evaluation for such resources. Considering the re-evaluation triggering moment is captured in RAN2 specification, an LS would be needed.
Proposal 1: A resource(s) of the selected sidelink grant is re-evaluated at slot r which is T3 before the slot m where it will be first signalled if slot n when it is triggered to determine the selected sidelink grant is before slot r.
Proposal 2: Send an LS to RAN2 to inform the above agreement.
Conclusion
In this contribution, we discuss remaining issues on both resource allocation mode 1 and mode 2 for NR sidelink, and propose one TP for editorial corrections, and a number of other TPs to clarify the following aspects:
· Interpretation of Configuration index field in DCI format 3_0.
· Priority value of a HARQ-ACK information bit in exceptional cases.
· Slot offset between PSFCH and HARQ-ACK reporting.
· Applicability of HARQ-ACK information reporting for Type-1 and Type-2 HARQ-ACK codebooks.
· Identification of candidate single-slot resources in the sensing procedure.
· Clarification on the moment for the re-evaluation.
In addition, we make the following proposals:
Proposal 1: A resource(s) of the selected sidelink grant is re-evaluated at slot r which is T3 before the slot m where it will be first signalled if slot n when it is triggered to determine the selected sidelink grant is before slot r.
Proposal 2: Send an LS to RAN2 to inform the above agreement.
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Text proposals
[bookmark: _TP#1_(for_TS][bookmark: _Ref53495207]TP#1 (for TS 38.212)
-------------------------------------------- Start of TP#1 -------------------------------------------
< Unchanged parts are omitted >
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: 
< Unchanged parts are omitted >
-	Configuration index – 0 bit if the UE is not configured to monitor DCI format 3_0 with CRC scrambled by SL-CS-RNTI; otherwise 3 bits as defined in clause 8.1.2 of [6, TS 38.214]. If the UE is configured to monitor DCI format 3_0 with CRC scrambled by SL-CS-RNTI, this field is reserved for DCI format 3_0 with CRC scrambled by SL-RNTI and for DCI format 3_0 with CRC scrambled by SL-CS-RNTI wherein the DCI format 3_0 indicates retransmission(s) as defined in [8, TS 38.321]. 
< Unchanged parts are omitted >
-------------------------------------------- End of TP#1 --------------------------------------------

[bookmark: _Ref52106169]TP#2 (for TS 38.213)
-------------------------------------------- Start of TP#2 -------------------------------------------
< Unchanged parts are omitted >
16.5.1	Type-1 HARQ-ACK codebook determination 
< Unchanged parts are omitted >
A UE reports HARQ-ACK information for PSSCH transmissions with corresponding PSFCH reception occasions in slot  only in a HARQ-ACK codebook that the UE includes in a PUCCH or PUSCH transmission in slot , where  is a number of slots indicated by the PSFCH-to-HARQ_feedback timing indicator field in a DCI format 3_0 scheduling the PSSCH transmissions, or by a value of PSFCH-to-HARQ feedback timing indicator field in a DCI format 3_0 activating a SL configured grant Type-2 transmission, or by a value of sl-PSFCH-ToPUCCH for a SL configured grant Type-1. If the UE reports HARQ-ACK information for the PSSCH transmissions with corresponding PSFCH reception occasions in a slot other than slot , the UE sets a value for each corresponding HARQ-ACK information bit to NACK, and the priority value of the NACK is same as the largest priority value among the possible priority values. 
[bookmark: _Toc45699247]< Unchanged parts are omitted >
-------------------------------------------- End of TP#2 --------------------------------------------

[bookmark: _Ref53495321]TP#3 (for TS 38.213)
-------------------------------------------- Start of TP#3 -------------------------------------------
< Unchanged parts are omitted >
16.5	UE procedure for reporting HARQ-ACK on uplink
< Unchanged parts are omitted >
A UE does not expect to be provided PUCCH resources or PUSCH resources to report HARQ-ACK information that start earlier than  after the end of a last symbol of a last PSFCH reception occasion, from a number of PSFCH reception occasions that the UE generates HARQ-ACK information to report in a PUCCH or PUSCH transmission, where
-	 and  are defined in [4, TS 38.211]
-	, where  is the SCS configuration of the SL BWP and  is the SCS configuration of the active UL BWP on the primary cell 
-	 is determined from  according to Table 16.5-1 
Table 16.5-1: Values of  
	
	[bookmark: _Hlk39010546]

	0
	14

	1
	18

	2
	28

	3
	32



With reference to slots for PUCCH transmissions and for a number of PSFCH reception occasions ending in slot , the UE provides the generated HARQ-ACK information in a PUCCH transmission within slot , subject to the overlapping conditions in Clause 9.2.5, where , and  is a number of slots indicated by a PSFCH-to-HARQ_feedback timing indicator field, if present, in a DCI format indicating a slot for PUCCH transmission to report the HARQ-ACK information, or  is provided by sl-PSFCH-ToPUCCH-CG-Type1.  corresponds to a last slot for a PUCCH transmission that would overlap with the last PSFCH reception occasion assuming that the start of the sidelink frame is same as the start of the downlink frame [4, TS 38.211]. 
< Unchanged parts are omitted >
-------------------------------------------- End of TP#3 --------------------------------------------

[bookmark: _Ref52194458]TP#4 (for TS 38.213)
-------------------------------------------- Start of TP#4 -------------------------------------------
< Unchanged parts are omitted >
16.5	UE procedure for reporting HARQ-ACK on uplink
< Unchanged parts are omitted >
For SL configured grant Type 1 or Type 2 PSSCH transmissions by a UE within a time period provided by sl-PeriodCG, the UE generates one HARQ-ACK information bit in response to the PSFCH receptions to multiplex in a PUCCH transmission occasion that is after a last time resource, in a set of time resources. 
For PSSCH transmissions scheduled by a DCI format 3_0, a UE generates HARQ-ACK information in response to PSFCH receptions to multiplex in a PUCCH transmission occasion that is after a last time resource in a set of time resources provided by the DCI format 3_0.
< Unchanged parts are omitted >
-------------------------------------------- End of TP#4 --------------------------------------------
[bookmark: _Ref68593575]TP#5 (for TS 38.214)
-------------------------------------------- Start of TP#5 -------------------------------------------
8.1.4 UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
< Unchanged parts are omitted >
1)	A candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where . The UE shall assume that any set of  contiguous sub-channels included in the corresponding resource pool within the time interval  correspond to one candidate single-slot resource except the ones in the slots with PSFCH resources when sl-LengthSymbols, where 
-	selection of  is up to UE implementation under   , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP; 
-	if  is shorter than the remaining packet delay budget (in slots) then is up to UE implementation subject to    remaining packet budget (in slots); otherwise is set to the remaining packet delay budget (in slots).
The total number of candidate single-slot resources is denoted by .
< Unchanged parts are omitted >
-------------------------------------------- End of TP#5 --------------------------------------------
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