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[bookmark: _Ref178064866]1	List of prioritized critical issues
Issue 1 - 1.1 General aspects
· 1.1.1 Determination of slot for transmissions [Prioritized]
· Slot of the first sidelink transmission:
· Possible corrections to the agreed formula (i.e.,) for dynamic grant and configured grant type-2.
· Determination for configured grant type-1.
· Determination for LTE Uu scheduling NR sidelink.
· Slot of the uplink transmission for SL HARQ-ACK reporting to the gNB.

Q1: Possible corrections to the agreed formula for dynamic grant and configured grant type-2 
Whether a correction to the existing agreements is necessary or not. If considered necessary, the correction itself.
	Agreement for Q1
	Agreements: 
· Confirm the working assumption from RAN1#99 with the following update to the formula: 

	TP for Q1
	TP for TS 38.214:
---------------------------------- Start of Text Proposal ---------------------------------
8.1.2.1            Resource allocation in time domain
<Unchanged parts omitted>
In sidelink resource allocation mode 1:
-     For sidelink dynamic grant, the PSSCH transmission is scheduled by a DCI format 3_0. 
-     For sidelink configured grant type 2, the configured grant is activated by a DCI format 3_0. 
-     For sidelink dynamic grant and sidelink configured grant type 2:
-     The "Time gap" field value m of the DCI format 3_0 provides an index m + 1 into a slot offset table. That table is given by higher layer parameter timeGapFirstSidelinkTransmission and the table value at index m + 1 will be referred to as slot offset .
-     The slot of the first sidelink transmission scheduled by the DCI is the first SL slot of the corresponding resource pool that starts not earlier than  where  is starting time of the downlink slot carrying the corresponding DCI,  is the timing advance value and is the slot offset between the slot DCI and the first sidelink transmission scheduled by DCI,  is as defined in 38.211, and t is the SL slot duration.
-     For sidelink configured grant type 1:
-     The slot of the first sidelink transmissions follows the higher layer configuration according to [10, TS 38.321].
<Unchanged parts omitted>
---------------------------------- End of Text Proposal ---------------------------------

	Comments
	



Q2: Determination of the slot of the first sidelink transmission for configured grant type-1
Proposal: The slot of the first sidelink transmissions of CG type-1 is the first SL slot of the corresponding resource pool that starts not earlier than Toffset = TSFN + Timingof { timeDomainOffset + N0 × periodicity } – TTA / 2, where
· TSFN is the time of the most recent instance of SFN=0.
· In the calculation, timeDomainOffset to DL SFN=0 and periodicity are counted with SL logical slots within the resource pool that the CG is associated to. 
· Tiimingof {X} means the timing of slot X
· TTA is the timing advance value 
· N0 is the smallest integer satisfying that Toffset is not earlier than the timing of configuring the grant type1.
· periodicity is the configured periodicity of the configured grant type 1.
· FFS whether an additional term T_delay is added to the sum and how it is determined (e.g.,  (pre-)configured, etc.)
NOTE: all terms in the sum are expressed in the same time units.
No agreement.
Q3: Determination of the slot of the first sidelink transmission for LTE Uu scheduling NR sidelink
Proposal: 
For LTE Uu scheduling NR, the slot of the first sidelink transmission is determined in the same way as for SL configured grant type-1 when NR Uu schedules NR SL.
· SFN=0 refers to the LTE DL carrier.
No agreement (related to Q2)

Q4: Determination of the slot of the uplink transmission for SL HARQ-ACK reporting to the gNB
	Agreement for Q4
	Agreements:
· The working assumption from RAN1#99 is confirmed.
· To derive the time of SL HARQ-ACK to the gNB the timing of Uu is used (i.e., assuming that the SL and the Uu timing are the same).

	TP for Q4
	To be discussed next meeting






Issue 2 - 1.2 General HARQ aspects [Prioritized]
· Relationship between HPN and NDI in DCI and HPN and NDI in SCI.
· For configured grant, how to determine the HARQ process ID for a configured grant, the related working assumption, and including potential RRC parameters.
· For configured grant, when a retransmission is scheduled, how to determine the corresponding TB, including potential restrictions to the number of TBs transmitted within one period.
· For a configured grant, whether to allow using multiple HARQ processes in parallel.

Q1: Relationship between HPN and NDI in DCI and HPN and NDI in SCI.
Whether the HPN and the NDI flag signaled in DCI and the HPN and the NDI flag signaled in SCI are the same or not. If they are not the same, how are they determined?

	Agreement for Q1
	Agreements:
· The mapping between the values of HPN signaled in DCI and HPN signaled in SCI is fixed for a TB, and is up to UE implementation.
· For dynamic grant, the toggling of NDI in DCI is used as the toggling of NDI in SCI for the first SL transmission scheduled by the DCI. The SCI for the remaining transmissions scheduled by the DCI, if any, have the NDI untoggled with respect to the first SL transmission.
· FFS NDI in SCI for PUCCH ACK-NACK error cases

	TP for Q1
	TP for TS 38.213:
---------------------------------- Start of Text Proposal ---------------------------------
<Unchanged parts omitted>
16.4                     UE procedure for transmitting PSCCH 
A UE can be provided a number of symbols in a resource pool, by timeResourcePSCCH, starting from a second symbol that is available for SL transmissions in a slot, and a number of PRBs in the resource pool, by frequencyResourcePSCCH, for a PSCCH transmission with a SCI format 0_1.
A UE transmitting a PSCCH using Mode-1 shall set the contents of SCI format 0_1 as follows: 
· for an initial transmission scheduled by a DCI format 3_0 with CRC scrambled by SL-RNTI, the UE shall toggle the NDI field value in SCI format 0_1 if the NDI field value in DCI format 3_0 is toggled; otherwise the UE shall not toggle the NDI field value in SCI format 0_1. For the subsequent transmissions scheduled by the DCI format 3_0 with CRC scrambled by SL-RNTI, the UE shall not toggle the NDI field value in SCI format 0_1.
<Unchanged parts omitted>
---------------------------------- End of Text Proposal ---------------------------------



Q2: For configured grant, how to determine the HARQ process ID for a configured grant, the related working assumption, and including potential RRC parameters.
For a configured grant, how to determine the HARQ process ID (e.g., using a formula, by RRC configuration, etc.).
Any discussion related to the working assumption from RAN1#99, including confirmation revocation (please explain why):

	Agreement for Q2
	Agreements:
· The HARQ process ID for each transmission in a resource corresponding to a SL configured grant is determined based on the formula used for UL configured grants. 
· The mapping with the values of HPN in SCI is fixed for a TB, and is up to UE implementation.
Note: This corresponds to the HARQ process ID for the interaction between gNB and UE, if any distinction is made.

	TP for Q2
	TP for TS 38.213:
Proposal:
---------------------------------- Start of Text Proposal ---------------------------------
<Unchanged parts omitted>
16.4                     UE procedure for transmitting PSCCH 
A UE can be provided a number of symbols in a resource pool, by timeResourcePSCCH, starting from a second symbol that is available for SL transmissions in a slot, and a number of PRBs in the resource pool, by frequencyResourcePSCCH, for a PSCCH transmission with a SCI format 0_1.
A UE transmitting a PSCCH using Mode-1 shall set the contents of SCI format 0_1 as follows: 
· the UE shall set value of the HARQ process ID field as indicated by higher layers.
<Unchanged parts omitted>
---------------------------------- End of Text Proposal ---------------------------------

	Comments
	




Q3: For configured grant, when a retransmission is scheduled, how to determine the corresponding TB, including potential restrictions to the number of TBs transmitted within one period.
If multiple TBs are transmitted in the resources corresponding to one period of the configured grant, how to determine for which of them the retransmission is scheduled. 
Whether or not to have additional restrictions on the number of TBs that can be transmitted within one period of the configured grant.

	Agreement for Q3
	Agreements:
· Only one new TB can be transmitted in one period of the configured grant.
· FFS any issue with retransmission spanning multiple periods
· The DCI scheduling the retransmissions uses the HARQ process ID corresponding to the first transmission of the TB, as agreed for Q2.

	TP for Q3
	No RAN1 impact.

	Comments
	



Q4: For a configured grant, whether to allow using multiple HARQ processes in parallel.
	Agreement for Q4
	Agreements:
· The specification supports having multiple HARQ ID processes for a given SL configured grant.

	TP for Q4
	No RAN1 impact.

	Comments
	


 Issue 3 - 1.4 HARQ reporting to gNB
· 1.4.1 HARQ-ACK report contents [Prioritized]
· For groupcast option 1: 
· The cases when TX UE does not transmit/receive due to prioritization. 
· For groupcast option 2: 
· The case with PSFCHs corresponding to multiple PSCCH/PSSCH transmissions before generating the HARQ-ACK report. 
· Behavior when TX UE does not detect some expected PSFCH.
· The case when no PSCCH/PSSCH is transmitted in a set of resources for configured grant. 
· The case of reaching the maximum number of HARQ re-transmissions for a TB.
· The case when SL HARQ feedback is not used.

Q1: For groupcast option 1, what should the TX UE report to the gNB in the cases when it does not transmit or receive due to prioritization?
	Agreement for Q1
	Agreements:
· The TX UE reports NACK to the gNB in the following cases:
· When it does not transmit the corresponding PSCCH/PSSCH due to intra-UE prioritization.
· When it does not receive the corresponding PSFCH due to intra-UE prioritization.

	TP for Q1, Q2, Q4
	TP for TS 38.213:
---------------------------------- Start of Text Proposal ---------------------------------
16.5      UE procedure for reporting HARQ-ACK on uplink
<Unchanged parts omitted>
For each PSFCH reception occasion, from a number of PSFCH reception occasions that the UE generates HARQ-ACK information to report to the gNB in a PUCCH or PUSCH transmission, the UE can be indicated by higher layers to perform one of the following and the UE constructs a HARQ-ACK codeword with HARQ-ACK information, when applicable.
-     generate HARQ-ACK information with same value as a value of HARQ-ACK information the UE determines from a PSFCH reception in the PSFCH reception occasion and, if the UE determines that a PSFCH is not received at the PSFCH reception occasion, generate NACK
-     generate ACK when the UE determines ACK from each PSFCH reception for the number of PSFCH reception occasions; otherwise, generate NACK if the UE determines absence of PSFCH reception or determines a NACK value from a PSFCH reception at a corresponding PSFCH reception occasion 
-     generate ACK when the UE determines absence of PSFCH reception for each PSFCH reception occasion from the number of PSFCH reception occasions; otherwise, generate NACK 
· generate ACK when the UE determines ACK from at least one PSFCH reception for the number of PSFCH reception occasions of a PSFCH resource with an index with  as determined in Clause 16.3 for every identity  of the UEs expected to receive the PSSCH, as indicated by higher layers; otherwise, generate NACK.
The UE generates NACK when, due to prioritization as described in Clause 16.2.4, it receives PSFCH in no PSFCH reception occasion associated with a PSSCH transmission in a resource provided by a DCI format 3_0 with CRC scrambled by SL-RNTI or, for a configured grant, in a resource provided in a single period, for which the UE is provided a PUCCH resource to report HARQ-ACK information to a serving gNB.
The UE generates NACK when, due to prioritization as described in Clause 16.2.4, it transmits PSCCH with a SCI format 0_1 scheduling a PSSCH in none of the resources provided by a DCI format 3_0 with CRC scrambled by SL-RNTI or, for a configured grant, in none of the resources provided in a single period, for which the UE is provided a PUCCH resource to report HARQ-ACK information to a serving gNB. Otherwise, the UE generates ACK if it transmits in none of the resources provided by a configured grant in a single period a PSCCH with a SCI format 0_1 scheduling a PSSCH for which the UE is provided a PUCCH resource to report HARQ-ACK information to a serving gNB.
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  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-ACKToUL-ACK.  corresponds to a last slot for a PUCCH transmission that would overlap with the last PSFCH reception occasion.
<Unchanged parts omitted>
---------------------------------- End of Text Proposal ---------------------------------


Q2: For groupcast option 2, what should the UE behavior be in the case where there are multiple PSFCHs corresponding to multiple PSCCH/PSSCH transmissions before generating the HARQ-ACK report. 
	Agreement for Q2
	Agreements:
· For groupcast option 2 in the case where there are multiple PSFCHs corresponding to multiple PSCCH/PSSCH transmissions of a single TB, the TX UE reports ACK to the gNB if it has received ACK at least once from each RX UE. Otherwise, it reports NACK to the gNB.

	TP
	See Q1


Q3: For groupcast option 2, what should the TX UE report to the gNB when it does not detect some expected PSFCH?
	Agreement for Q3
	Agreements:
· For groupcast option 2, the TX UE reports NACK to the gNB when it does not detect some expected PSFCH.

	TP for Q3
	The TP for Q2 already covers this case (cf. “otherwise, generate NACK”)


Q4: For configured grant, what should the TX UE report to the gNB report to the gNB in case no PSCCH/PSSCH is transmitted in a set of resources.
	Agreement for Q4
	Agreements:
· For configured grant, the TX UE reports ACK to the gNB in case no PSCCH/PSSCH is transmitted in a set of resources.
NOTE: The rule in Q1 has precedence over this rule.

	TP
	See Q1


Q5: What should the TX UE report in case of reaching the maximum number of HARQ re-transmissions for a TB.
	Agreement for Q5
	Working assumption: 
· In case of reaching the maximum number of HARQ re-transmissions for a TB, the UE sends one bit on the UL resources for SL HARQ-ACK reporting. The specification will specify the UE behavior (what the behavior is: FFS), and specify the contents of the report (what the content is: FFS).

	TP for Q5
	The FL’s view is that it is preferable to prepare the TP after solving the FFS aspects.


Q6: What should the TX UE report in case that the SL transmission does not use SL HARQ feedback.
	Agreement for Q6
	Working assumption: 
· If the SL transmission does not use SL HARQ feedback (if supported by RAN2), the UE sends one bit on the UL resources for SL HARQ-ACK reporting. The specification will specify the UE behavior (what the behavior is: FFS), and specify the contents of the report (what the content is FFS).

	TP for Q6
	The FL’s view is that it is preferable to prepare the TP after solving the FFS aspects.




2	Summary of the discussion
Issue 1 - 1.1 General aspects

Q1: Possible corrections to the agreed formula for dynamic grant and configured grant type-2 
Views:
	Company
	View

	LGE
	The proposal is supported.

	
	

	
	



Q2: Determination of the slot of the first sidelink transmission for configured grant type-1
	Company
	View

	OPPO
	We don’t understand why the first term “timeDomainOffset × numberOfSymbolsPerSlot”is needed and why the timeDomainOffset  is relative to DL SFN=0. 
For DG and type-2 CG, we have agreed to use the formula to determine the transmission timing of SL,,  where TDL is starting time of the slot carrying the corresponding DCI. According to the explanation of T_DL, it is not relative to DL SFN or SL DFN, it is an absolute time in time domain corresponding the DCI. Based on the absolute time of T_DL,   corresponds to another absolute time T1. T1 corresponds to a SL slot n, then the first sidelink transmission is the in the first SL slot of the corresponding resource pool that starts not earlier than (or after) the SL slot n. 
Following the same logic, for type-1 CG, we can use similar formula as DG and type-2 CG to derive the transmission timing: , where TDL is starting time of the slot carrying the corresponding RRC,  and k is an parameter depends on UE processing capability. 
FL reply:
The offset has to be relative to SFN=0 because in the asynchronous case the gNB does not know the relationship between DFN and SFN. So the gNB would be scheduling UEs in different slots but it would not know when the transmissions take place. I invite you to check some of the replies that discussed this issue such as LGE’s.
I disagree that TDL can be taken as the slot carrying the corresponding RRC for multiple reasons: 1) the RRC layer (and the MAC layer, which in the end is responsible for the grant) has no knowledge of when a TB was processed in the lower layers; 2) how would this work if the TB carrying the RRC message is retransmitted?
[OPPO] Let me use the following figure to explain our view. Figure (a) is for DG ,and figure (b) is for type-1 CG. The timing for SL and Uu is asynchronized. For simplicity, the T_TA factor is not included in the figure.
In our view, all of the timing for SL transmission should be based on the timing of SL. For DG, the DCI is received at T_DL. T_DL can be seen as an absolute time. It can correspond to SFN#a  in Uu and DFN#b in SL if Uu and SL are not synchronized. According to the agreement, the first SL transmission is the first available resource within the resource pool no earlier than T_DL + m*slot.
For type-1 CG, the similar mechanism as DG can be used. The RRC signaling is received at T_DL, it can also be seen as an absolute time, which corresponds to SFN#c in Uu and DFN#d in SL. The first SL transmission of the CG is the first available resource within the resource pool no earlier than T_DL + Y*slot.  The parameter Y can be up to UE processing time. once the first is determined, the later SL can be determined by the CG period. 
If RRC is re-transmitted N times, that means UE cannot decode the previous N-1 transmissions. The T_DL corresponds to the time that RRC is correctly received by the UE. 
I am a lit confused by the sentence “in the asynchronous case the gNB does not know the relationship between DFN and SFN” .  what’s the issue if gNB does not know the transmission timing of SL. If gNB does not configure PUCCH resource, the SL transmission is decoupled with gNB. gNB does not need to know the timing of SL transmission. If gNB configure PUCCH resource, how to handle that has been discussed in Q4. We can find answer there. 
[image: ]
FL reply:
I still disagree that this can work, as I have expressed before. Time of decoding an RRC message cannot be used as a reference. Just take a look at configured grant for UL. Type-2 is activated based on DCI decoding time; whereas Type-1 is RRC configured using an offset relative to SFN. In any case, looking at the contributions it seems that the approach is not nearly as widely supported as using a configuration similar to the one used for Type-1 CG. I encourage you to reconsider your position given that we are expected to close this discussion today.

	HW, HiSi
	As highlighted in your summary, almost every company has expressed the view that the Uu procedure should be reused as much as possible. BTW, this Uu procedure is described in 38.321 and I invite companies to check it. However, the proposed formula in FL summary does not follow the Uu procedure. E.g. the Toffset in the proposal is defined in terms of symbols, however, since the time domain resource of the sidelink configured grant is based on slot granularity, the CG resource should be also based on slot level as is the case in Uu CG. Our proposed formula takes the above into account. We first determine the Uu starting slot index for each period of the configured grant (i.e. determine SFN and slot number in the frame corresponding to this Uu slot) such that:
Uu starting slot index = (numberOfSlotsPerFrame × SFN + slot number in the frame) =
(timeDomainOffset + N × periodicity × numberOfSlotsPerFrame / 10) modulo (1024 × numberOfSlotsPerFrame), for all N >= 0
wherein , numberOfSlotsPerFrame refers to the number of consecutive slots per frame as specified in TS 38.211 [1], timeDomainOffset and periodicity are provided by higher layer parameters  sl-PeriodCG and sl-TimeOffsetCG-Type1, respectively, and N is an integer. The unit of periodicity can be ms (i.e. independent of numerology).
Then, for each starting Uu slot index corresponding to some value of N, the SL slots of the configured grant is the first SL slot of the resource pool that starts not earlier than  , where is the starting time of the downlink slot corresponding to Uu slot index determined by the above formula, is the timing advance (TA) value at the time of the corresponding downlink Uu slot.

FL reply:

Let me first clarify that I think that we should first agree on what we want to specify and discuss the TP afterwards. My impression is that our understanding of the things is not very different but let me first check it.
· If we assume TTA=0 for a second, do you have any concern with the value of Toffset, leaving aside whether it is computed in slots or symbols?
[HW] Maybe we do not the same understanding of the timing aspect. The concern is that  Toffset  seems to be a duration rather than a specific timing so “… that starts not earlier than Toffset” does not sound correct assuming Toffset is a duration. Since UL CG in 38.321 already provides a way to figure out the SFN and the slot number in the frame, we should just reuse the same principle, rather than risk introducing some more ambiguity.
· You agree on applying the correction TTA/2. Is my understanding correct that you would like to apply it to determine every slot in the configured grant? I would say that in principle there should be no difference between that and applying it to the determination of the first slot (which was the topic of the discussion) and then applying the periodicity.
[HW] In principle, there is no difference if the value of TA is always the same but if TA changes,  then applying TA to determine every slot in the configured grant would be more aligned with the formula we agreed in Q1 for DG and CG Type 2.
Could you please clarify whether you agree or I got something wrong?

Regarding the use of symbols vs slots in the formula, I don’t think this is particularly important and can be discussed when drafting the TP. Something more important and not covered in the current proposal is how to deal with carriers where 7-13 symbols are used for SL (instead of full slot). To conclude on this, my understanding of 38.321 Section 5.8.2 is that configured grants are defined in terms of symbols rather than slots. Moreover, periodicity for ConfiguredGrantConfig is defined in terms of symbols in 38.331. Please correct me if I am wrong. My feeling is that we can go either way.
[HW] In UL, the periodicity can be less than a slot which is why symbols are being used. We do not have this issue in SL so there is no valid reason for using symbols in SL which would make the formula more complicated than necessary. Moreover, the fact that some carriers may use 7-13 symbols (instead of full slots) should have no bearing on which slots UE uses for CG transmissions. This should also answer a similar comment from LGE.

FL reply:

Please don’t read Toffset by itself. Read the entire proposal which states that the “The slot of the first sidelink transmissions of CG type-1 is the first SL slot of the corresponding resource pool that starts not earlier than Toffset”. It clearly determines a specific timing.

Let me try to convince you that we are talking exactly about the same thing.

Let us assume for a second that TTA = 0. The proposal above says that the first granted resource is given by:
timeDomainOffset × numberOfSymbolsPerSlot + N0 × periodicity (for the smallest N0 so that this happens after RRC configuration)

Now let´s have a look at 38.321 for UL CG Type-1:
After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider that the uplink grant recurs associated with each symbol for which:
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
(timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot), for all N >= 0.
Look at the part in yellow. It is exactly the same formula as above if:
· we set S=0, given that we are discussing slots and that S is a starting symbol relative to the start of the slot). 
· we take N=N0 so that it happens after activation of RRC.
I would also say that the formula (with N>=0) applies to derive the subsequent granted resources. This was not controversial in my understanding.

Now, let get the TTA back. As for DG and CG Type-2, there is a time ambiguity between Uu and SL carriers. For DG and CG Type-2, this ambiguity is solved by applying the TTA/2 correction and taking the SL slot starting at that point or later. We are doing exactly the same thing here. Namely, to take:
The slot of the first sidelink transmissions of CG type-1 is the first SL slot of the corresponding resource pool that starts not earlier than Toffset = timeDomainOffset × numberOfSymbolsPerSlot – TTA / 2 + N0 × periodicity.

So if the slot determined according to the above text is slot Z, then my understanding is the rest of the slots provided by the grant are determined as
Z + N x periodicity modulo (1024 x …)
for N >=0. Exactly as in Uu. We can capture that last equation too if you consider it necessary. But in my understanding this was not controversial. That is why this discussion focused on the “determination of the slot of the first sidelink transmission for configured grant type-1”.

Regarding your point about the TA. I don’t think it is a good idea to keep applying the correction:
· If there is no change (as it should be), then the UE is computing something that it does not need to compute.
· If there is a change (and there should not be), then these changes are made without the gNB being aware of them. That means that the UE will be transmitting on resources that the gNB does not consider as granted. I think your reasoning is a good reason for applying the TA only for the determination of the first resource.

	Sharp
	We basically agree with HW’s comment and do not agree with current proposal. Regarding the proposal itself, it describes how a SL UE determines the slot of the first sidelink transmission using type 1 CG, does it imply the UE should/must transmit a TB at the determined resource? We suppose it’s not necessary. For Type 1 CG in NR Uu in TS38.321, it only describes the recurring resources of the type 1 CG, which means upon RRC configuration, the resources recur with the configured periodicity.

FL reply:

For the first part, see my reply to Huawei, HiSilicon. 
For the second part, you have a good point. There was no intention from my side to mandate transmission in the resources. What about changing the first words in the proposal to something like: “The first slot granted for SL transmission by the configured grant …”
[Sharp]: I agree with your intention and reuse the DG formula as much as possible, while still it’s somehow not clear enough to me on “the first slot granted for SL transmission”. As I said before, in current NR Uu 38.321, only the recurring resources are defined, there is no mention of “the first slot”. Considering “the first slot” determined by the formula, still there will be a last slot in the last one period of SFN (0-1023), then, which slot is “the first slot”? Hence, clarification like e.g. “the first slot within SFN 0-1023” would be more clear.

FL reply:

See my reply to Huawei, HiSilicon. 
In my understanding all slots are within SFN 0-1023. I am not sure I got your intention. Could you clarify it?


	LGE
	The proposal is supported with further clarification below.
· After determining the first SL slot of CG type-1, the following SL slots of CG type-1 are determined with periodicity in logical symbols corresponding to the SL resource pool.

@ OPPO:
Considering the RRC processing time and the number of HARQ retransmission of RRC are different per UE, it is impossible for gNB to exactly know when the RRC is successfully decoded by UEs. Therefore the absolute time of T_DL cannot be used.

@ HW, HiSi
We prefer to use NR Uu operation as much as possible. In NR Uu, the periodicity is defined in number of symbols. For SL, the network can easily manage the periodicity as the multiples of the number of symbols per slot, which should be no problem.

@ Sharp:
See also the response to HW, HiSi above. Regarding the question, the procedure simply says that the CG type-1 resources are determined in that way. It does not mean that UE should transmit something on the configured resources, in general.

FL reply:
Let’s discuss the clarification while drafting the TP. I hope this is still fine with you given that this is almost verbatim from your contribution.

	Qualcomm
	We share the view that using slots instead of symbols would be clearer.
In the end, we’re ok with either unit. However, if symbols are used, (pre)configuration should guarantee that the period is a multiple of the duration of a slot.

FL reply:
Thanks for your suggestions. I agree we can go either way.



Q3: Determination of the slot of the first sidelink transmission for LTE Uu scheduling NR sidelink
Views:
	Company
	View

	LGE
	The proposal is supported with the clarification that SFN=0 is defined on LTE DL carrier.

FL reply:

That makes sense. I have added the clarification.

	
	

	
	




Q4: Determination of the slot of the uplink transmission for SL HARQ-ACK reporting to the gNB

	Company
	View

	NTT DOCOMO
	We support the direction. We have one comment on this proposal and one comment to some companies.
- 2nd bullet seems a little unclear. The point is, slot boundary of UL carrier is aligned with SL carrier, where slot index is not related. Because, for PSCCH/PSSCH scheduling, SL resource is decided based on the formula of Q1. The procedure does not consider slot index, considers just slot boundary. In other words, the max offset between UL carrier and SL carrier is less than one SL slot. (i.e. Illustration provided by LG is not collect. SYNC should be considered with UL carrier. NOT DL carrier. gNB schedules SL resource as a UL carrier in terms of the timing. It is noted that, in NR-Uu, K is counted by UL carrier.) ‘timing of Uu’ does not mention the details of this point. Further clarification is necessary here for making CR on the next step. Our suggestion for the update is the following:
· To derive the time of SL HARQ-ACK to the gNB, the timing of Uu is used PSFCH-to-HARQ_feedback_timing indicator field = 0 slot is the UL slot overlapped with the corresponding PSFCH in case that slot boundary of the SL carrier is aligned with slot boundary of the UL carrier. 
· If the slot boundary is not aligned, the slot boundary of the SL carrier is regarded as aligned with the most resent slot boundary of the UL carrier.

- Some companies propose the same mechanism as SL scheduling, but in this case, PUCCH timing has ambiguity. As the above illustration, K=0 is different between sync case and async case. To avoid blind detection at gNB, the same mechanism as SL scheduling is not good choice. PSFCH processing time may be one concern on the current proposal. But gNB knows the max offset between SL carrier and UL carrier (one SL slot as we mentioned at the first comment). Therefore, gNB shall indicate PUCCH slot to ensure PSFCH processing time in case that the offset is maximum. The discussion can be done in the next meeting, but at least the issue can be solved. The current proposed mechanism is fine from processing time perspective.

FL reply:
I am fine with having a clarification. Let’s see if companies are fine with the spirit of the proposal and in the next step we can refine the wording. In any case, I think we will have to agree on these details to provide a working TP.
[Shohei (DCM)] We are not sure whether the details are discussed in the next step... In our understanding, TP is made based on agreements on current step. Current proposal needs further clarification as you know, then detailed agreement should be made here... But TP can be made with further clarification in the next step, we are fine with the procedure.

FL reply:

I think it is hard to come up with a functional TP without this. Anyhow, given that this has not been very controversial, I will add “i.e., assuming that the SL and the Uu timing are the same”. Will this be enough?

	LGE
	The proposal is supported with further clarification:
· The working assumption from RAN1#99 is confirmed.
· PUCCH timing for SL HARQ-ACK to the gNB is determined by PSFCH-to-PUCCH offset assuming that TX UE is synchronized to the serving cell timing.
With this clarification, for both synchronized and asynchronized UE, UL slot of K=0 corresponds to the UL slot, which is the last UL slot that overlaps with the SL slot carrying PSFCH. That is, no timing ambiguity exists between the synchronized and asynchronized UEs. The PUCCH is then time-advanced before transmission to gNB.

@ NTT DOCOMO
I think there is some misunderstanding of our proposal as the timings were drawn from the UE perspective before TA is applied. Let me clarify more with the updated drawing below. From UE perspective, SL timing is synced to the DL timing, and UL timing before TA is same as DL timing. We also assume that the SL timing error is smaller than one SL slot duration, as shown in the figure.
[Shohei (DCM)] Thank you for further clarification. Our assumption seems aligned with your assumption, is it correct understanding? Anyway, FL assumes details are discussed in the next step..

[image: ]

FL reply:

I don’t think the clarification is need given that the proposal states that “To derive the time of SL HARQ-ACK to the gNB the timing of Uu is used.”. If the timing of the Uu carrier is assumed, there is no need to make any assumptions. I think this is clearer.

	vivo
	For clarification, we have some questions on the propsal
1. Regarding the proposal: To derive the time of SL HARQ-ACK to the gNB the timing of Uu is used Can you please explain what does ‘To derive the time of SL HARQ-ACK to the gNB the timing of Uu is used’ mean? Does it mean the UE derives the PUCCH location by assuming the DFN0 and SFN0 are fully aligned? 
This assumption is not applied to SL TX transmission which should be based on SL timing, right?
[Shohei (DCM)] We assumed that UE derives the PUCCH location by assuming that just slot boundary is aligned between Uu carrier and SL carrier. However, in NR-SL, PSFCH occasion is dependent on periodPSFCHresource. If periodPSFCHresource = 2 or 4, PSFCH timing ambiguity is occurred at UE... The following illustration explains the case. Exactly, DFN/SFN and slot number need to be considered. Regarding the 2nd question, based on the illustration, more than one slot offset seems possible. Currently we do not have how to address this aspect. Let me think further..
[image: ]
1. Can the time offset between SL timing and Uu timing (i.e., the time offset between DFN#0 and SFN#0) be larger than 1 slot?
I think the time offset in DOCOMO’s comment refers to the time offset between two neighboring sidelink slot and Uu slot which may have different index. But regarding the time offset between Uu timing and SL timing, e.g., the time offset between DFN0 and SFN0, up to now I don’t think we have made any working assumption or conclusion on how large it could be. It could be much larger than 1 slot and should be taken into account when determining the first transmission slot in our understanding.
Let’s take the below figure as an example, SCS=60kHz and time offset =2 slots=0.5ms, the fronted two slots are used for DL in Uu, the other 8 slots are UL slots. The resource pool configuration indicates that the first half of the UL slots are reused for SL purpose. The DL slot are marked as X because we agreed that only cell-specific U can be reused for SL purpose. 
A SL DCI scheduling two SL transmission is received within the second DL slot, indicating time gap=1, PSFCH-HARQ= 2 slots.
TX UE with async SL timing starts SL transmission within the first sidelink slot which corresponds to the first yellow block while TX UE with synced SL timing starts within the first block in orange. The two slots before the yellow blocks in the async case cannot be used for SL because they corresponds to ‘X’. If the Uu timing is used to derive PUCCH, TX UE in sync case and async case will transmit PUCCH in the blue block. It can be noted that the location of the forth SL slot in the async case conflicts with the PUCCH. If the SL timing is used to derive PUCCH, UE with async SL timing will transmit PUCCH in the purple block.
Such collision can be avoided if we introduce some restrictions on the time offset, e.g., time offset between DFN0 and SFN0 is always no larger than 1 slot in mode-1, however, as we support 120kHz, the slot length of 120kHz is 1/8 of that of 15kHz. This restriction seems more strict than LTE V2X, is this acceptable?
Without such restriction I am afraid there is a risk that PUCCH based on Uu time and actual SL TX collide. 
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FL reply:

For issue 1, see my reply to DOCOMO.
For issue 2, I don’t think we need to introduce any restrictions. If there is a problem, then I don’t see the difference to the usual situation where some features work in some deployments and some features do not. 






Issue 2 - 1.2 General HARQ aspects [Prioritized]

Q1: Relationship between HPN and NDI in DCI and HPN and NDI in SCI.
	Company
	View

	NTT DOCOMO
	We tend to agree the proposal. But can I update one point for the 2nd bullet? In the 1st bullet, HPN in SCI for initial transmission is up to TX-UE. Then, the 2nd bullet should be changed as the following:
         The value toggling of NDI in DCI is used as the value toggling of NDI in SCI for the first SL transmission scheduled by the DCI. The remaining transmissions scheduled by the DCI, if any, have the NDI untoggled from the first SL transmission.
For example, let us assume the following tables. The left tables are the initial states of DCI/SCI. Then, a DCI with HPN#0 and toggled NDI schedules a SL resource. SCI is transmitted with HPN#0 and toggled NDI. The transmission is successful, and ACK is reported. And then, the next DCI with HPN#4 and toggled NDI schedules a SL resource. SCI is transmitted with HPN#0 and toggled NDI. This is the intention of the 2nd bullet of the proposal in our understanding. But if NDI ‘VALUE’ is copied, toggling in DCI results in untoggling in SCI in this case. It is not companies’ intention. The following example is about one link, but there are many links and SCI states are so various. Copy seems not reasonable.
[image: ]                 [image: ]                     
 
FL reply:
 
You have a good point I have updated the proposal accordingly.

	OPPO
	Support the proposal. Some re-wording is needed for the 1st sub-bullet to make it more clear.
Proposal:
  The relationship between the values of HPN signaled in DCI and in SCI is fixed for a correspond to the same TB. How to mapping the HPN in DCI to HPN in SCI is  but is otherwise left up to UE implementation.
FL reply:
 
I am not sure your wording is any clearer. Perhaps we can have something like the following:
         The relationship between the values of HPN signaled in DCI and in SCI is up to UE implementation
o    The UE must maintain the same relationship for all transmissions of the TB.

	Lenovo/MoTM
	First bullet is fine with us but for second bullet the current proposal does not allow to detect ACK to NACK error by the TX UE
 
         The value toggling of NDI in DCI is used as the value toggling of NDI in SCI for the first SL transmission scheduled by the DCI. The SCI for the remaining transmissions scheduled by the DCI, if any, have the NDI untoggled with respect to the first SL transmission. Except for the error cases
 
there are cases like PUCCH ACK to NACK error, where gNB could provide re-transmission grant for the same HPID with un-toggled NDI and since TX UE already knew that the previous SL transmission was successful, as an example TX UE can try to use the SL grant from DCI for another new transmission by indicating a different HPID in the SCI
 
FL reply:
 
My understanding is that in this case, the UE would be in control of what to do with the resources. This seems to go in the opposite direction of my understanding of most of the contributions.
Lenovo/MoTM Reply:
The point that we want to bring is that the current proposal does not take into account the PUCCH ACK/NACK error cases. It is better to keep a note that the current proposal does not take into the UE behavior for PUCCH ACK/NACK error cases. 
 
 FL reply:
 
Given that the concern is not shared by many companies, I propose not to include such a note.

	vivo
	We support the change made by DOCOMO.

	Panasonic
	On the first sub-bullet, I was not so sure the meaning. I support the FL's reply to OPPO as the meaning is more clear. I think this is common between DG case and activation DCI for CG?
On the 2nd sub-bullet, it would be better to explicitly clarify these are DG case (and not including activation DCI for CG).
 
FL reply:
 
Thanks for your comment. I share your impression about the first bullet. Regarding the second bullet, I have added a small clarification to it.

	LG Electronics
	Since the wording of “signaled in DCI” is used in 1st proposal, this proposal is only targeting DG operation? To be specific, when PUCCH reporting is not enabled for CG operation, does this proposal say that there would be a fixed relationship between HPN value of CG Activation DCI and HPN value of SCI? We think that this is wrong. 

For 2nd proposal, we think that there is no need to have the same/exact NDI value between DCI and SCI. In other words, it would be sufficient that NDI toggling of SCI follows that of DCI scheduling SL resource used for first SL TX, and the exact NDI value setting of SCI is up to UE implementation. In case of CG operation, if it is guaranteed that re-TX operation for a TB is also confined within a period (where first TX occurred), even with this proposed approach, there would be no problematic case where a UE receives multiple DG DCIs with the same HPN and NDI values for scheduling re-TXs of different TBs. 

FL reply:
 
For the first issue, my understanding is that since the first transmission uses the CG resources, then HARQ process ID is determined as for CG (Uu formula, see Q2). In scheduling of additional retransmissions, the gNB would use that HARQ process ID (as described by the working assumption from RAN1#99).
For the second issue, what you describe is my reding of the proposal. The actual value of NDI is not mentioned, only the toggling. For more information, see the discussion with DOCOMO. Regarding configured grant, how to use NDI was already agreed in RAN1#99.

	Qualcomm
	While our understanding of the agreement was that the same HPN is used in DCI and SCI, we can accept the proposal. Some clarification to the wording is needed though, otherwise it is not clear what is left up to UE implementation:
· The mapping relationship between the values of HPN signaled in DCI and HPN signaled in SCI is fixed for a TB, but is otherwise left and is up to UE implementation

FL reply:
 
Thanks for your flexibility. I think your clarifications are good. I will use them in the proposal.



Q2: For configured grant, how to determine the HARQ process ID for a configured grant, the related working assumption, and including potential RRC parameters.
	Company
	View

	NTT DOCOMO
	OK

	OPPO
	Support the proposal. The parameters in the formula should be modified
.
According to the 38321, the HARQ process ID of UL CG is determined by: HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes
If it is applied to SL, some modification is needed:
Firstly, the granularity of SL is based on slot. CURRENT_symbol should be replaced by CURRENT_slot.
Secondly, the parameter of periodicity should be based on the number of logical slots within the resource pool that the SL CG is associated to; and also the parameter CURRENT_slot is the slot index of configured grant resources within the resource pool. 
 
If the parameters are based on number of physical slot, that will cause unequal number of SL slot per CG period. One example is shown below. The first row is based on physical slot, the third row is based on logical slots within the resource pool. The available resources within a resource pool is after excluding the S-SSB slot, reserved slot, etc, and the corresponding bit in the bitmap is set to 1. The CG periodicity is set to 3 slots. If it is based on  physical slots, some of the CG periods do not have any SL slot. That should be avoided. Only the periodicity is based on logical slots within the resource pool, each CG period can have the same number of SL CG resources.
 
FL reply:
 
As stated in the note, let’s first check that this is agreeable.

	vivo
	1.       For clarification, I assume that for a SL CG, the HPN in RRC and the HPN in SCI can also be different and it is up to TX UE to realize the mapping, it this understanding correct? 
It is preferred to handle CG in a way similar to DG to keep it simple, and we would like to add a sub-bullet as below:
Proposal: The HARQ process ID for each transmission in a resource corresponding to a SL configured grant is determined based on the formula used for UL configured grants.
•       The relationship between the values of HPN in RRC configuration and in SCI is fixed for a TB but is otherwise left up to UE implementation.
2.       Regarding the definition of SL CG resources, we prefer to define the SL CG in physical units. If the SL CG is defined based on logical units, the interval between transmission occasions may be different thus it may fail to meet the time budget. Moreover, since both SL CG and resource pool are configured by gNB, gNB can avoid the case mentioned by DOCOMO. And the nrofHARQ-Processes should be fixed as 1 for each SL CG, there is no need to introduce HARQ ID offset when multiple SL CG are configured.
FL reply:
For 1. I have the same understanding as you. To me it is a consequence of the positions for Q1. I have added the bullet.
For 2. I suggest discussing this as part of the TP.

	Apple
	We agree with OPPO. Considering Proposal 4 is likely agreeable, it clarifies if we modify the note as follows:
Note: if the principle itself is agreeable, we can then discuss any need for modifications (e.g., to handle multiple HARQ ID processes per SL configured grant), possibly as part of the TP drafting phase.
FL reply:

See my reply to OPPO. Let me add that I prefer to decouple the issues as much as possible. 

	LG Electronics
	We don’t understand the exact meaning of “the values of HPN configured in RRC” in the updated proposal. Does it mean “Number of HARQ processes used for a CG” or “HARQ process indices used for a CG”? In case of NR Uu, the former one is aligned.

Also when discussing this proposal, it also needs to decide together whether CG index field is defined in DG DCI used for scheduling re-TX. Considering the case where multiple CGs are simultaneously activated, we think that CG index field needs to be defined in re-TX DG DCI so that a UE can distinguish multiple re-TX DG DCIs with the same HPN/NDI for different CGs.

FL reply:

For the first issue, I have tried to clarify it.
For the second issue, I think the corresponding agreement was made in RAN1#99. My understanding from 38.212 is that the field is already there.




Q3: For configured grant, when a retransmission is scheduled, how to determine the corresponding TB, including potential restrictions to the number of TBs transmitted within one period.
	Company
	View

	NTT DOCOMO
	Agree.

	OPPO
	Agree (for 2nd sub-bullet, Q3 should be Q1)
 
FL reply:
 
I guess both of us meant Q2.

	vivo
	For the 1st sub-bullet, agree.
the 2nd sub-bullet, we think it is related to Q4, please check our reply below. We can support this proposal when there is single HPN associated with a SL CG, in which case the SL CG  and HPN in RRC are identical.
 
FL reply:
 
The agreement on the formula is in Q2. We are only saying that we will use that HARQ process ID.
I don’t think there is consensus in the group for having a single HPN. On the contrary.

	LG Electronics
	First of all, we are not fully convinced the technical reason why it needs to exclude the possibility that if the HARQ procedure of pervious TB is terminated (e.g., by receiving ACK from RX UE) and there are still remaining TX resources within a period, then a UE can use these remaining resources for new TB TX.

For 1st proposal, is it correct understanding that by this proposal, re-TX operation for the TB is also confined within a period (where first TX of a TB occurred)? If not, there could be a problematic case where a UE receives multiple DG DCIs with the same HPN and NDI values for scheduling re-TXs of different TBs.
For 2nd proposal, just to be clear, the following modification would be necessary.
· The DCI scheduling the retransmissions uses the HARQ process ID corresponding to the first transmission of the TB, as agreed for Q3
FL reply:
 
For the first proposal, my understanding is that gNB implementation and CG configuration should eliminate this possibility or make it a corner case.
I have taken your suggestion for the 2nd proposal.



Q4: For a configured grant, whether to allow using multiple HARQ processes in parallel.
	Company
	View

	NTT DOCOMO
	OK

	OPPO
	Agree

	vivo
	One question for the proposal, does the HARQ ID process in this proposal also refer to the HARQ process ID for the interaction between gNB and UE in Q2?
If yes, the HPN configured in RRC is more like a virtual HPN and can be mapped to any SL HPN for different TBs as TX UE likes. Then it is still possible for TX UE to transmit TBs using multiple HARQ processes over a SL  CG even if a single virtual HPN is allocated, why we need to waste multiple virtual HPNs in configuration?
 
FL reply:
 
Yes, it refers to the HARQ process ID between UE and gNB. I share your view that this is not a true HARQ ID and some other more optimized design would be possible. But this works, it is similar to Uu, and it is supported by the majority of companies.

	LG Electronics
	It should be clarified that multiple HARQ ID processes can’t be activated simultaneously for a SL CG.

FL reply:
 
My understanding is that this is against the principle of the proposal. Perhaps other companies can comment on it.

	Qualcomm
	An additional restriction for the case where multiple configured grant configurations are supported and configured needs to be captured so that the HARQ process IDs are unique across all configurations.

FL reply:
 
I am not sure I understand your point. Could you clarify and/or propose a change?



Issue 3 - 1.4 HARQ reporting to gNB
Q1: For groupcast option 1, what should the TX UE report to the gNB in the cases when it does not transmit or receive due to prioritization?
	Company
	View

	Panasonic
	On Q1, although the question was asked specific to groupcast option 1, I wondered why "not transmit or receive due to prioritization" is only specific to group cast option 1. It can happen in broadcast/group cast option 2/unicast/configured grant also? If so and if agreeable, following can mean more progress. On the other hand, it is beyond the original question. Therefore, just to stick to original scope is also ok to me.
For groupcast option 1, the TX UE reports NACK to the gNB in the cases when it does not transmit or receive the corresponding PSCCH/PSSCH due to prioritization.
 
FL reply:
 
The FFS in [98b-NR-12] was captured only for groupcast option 1. If I am not mistaken the logic was that unicast and groupcast option 2 were already covered by the existing agreements:
        For unicast it was already agreed that “TX UE reports NACK if PSFCH is not detected”
        For groupcast option 2, we already agreed that “TX UE reports NACK if at least one received PSFCH resource carries NACK or if no PSFCH is detected.”
        For broadcast there is no HARQ feedback.
In any case, if there are no objections, we can clarify this

	Lenovo/MoTM
	Q1 and Q4 are similar cases and does not require different UE behaviour, does not transmit also includes cases due to prioritization. So we prefer to transmit ACK to gNB.
 
FL reply:
 
See my reply to ZTE in Q4 and the changes to that proposal. In any case, I think that there is an important difference between having a TB and not transmitting it because of priorities and not having a TB at all.

	LGE
	On Q1, I’d like to clarify what it means “the cases when it does not transmit”? Does is mean that a TX UE drops PSSCH due to e.g. UL-SL prioritization? Similarly, what it means “the cases when it does not receive”? Does it mean that a TX UE drops PSFCH reception due to prioritization between PSFCH TX and PSFCH RX? If yes, we need to update proposal as follows:
 
Proposal: For groupcast option 1, the TX UE reports NACK to the gNB in the cases when it does not transmit or receive the corresponding PSCCH/PSSCH due to prioritization.
Proposal: For groupcast option 1, the TX UE reports NACK to the gNB in the cases when it does not receive the corresponding PSFCH due to prioritization
 
FL reply:
 
You have a point. I guess we need to clarify that prioritization could affect PSCCH/PSSCH transmission of PSFCH reception.
See my updated proposal.

	Intel
	For Q1, we second Daesung’s correction, since it was the original understanding around Q1 discussion. Furthermore, it could be generalized as suggested by Suzuki.
 
FL reply:
 
See my reply to Panasonic and LGE.

	OPPO
	Generally, we are fine with the proposal. While some clarification is needed.
According to the wording, I can interpret that TX UE need to report NACK to gNB if PSCCH/PSSCH is not transmitted. While if gNB allocates 3 SL resources to TX UE, only one of them is not transmitted, the other two resources are used for transmission. I think that the SL FB report should be based on the PSFCH received for the other transmissions.
 
FL reply:
 
I see your point. But if the UE transmits some PSCCH/PSSCH and receives the corresponding PSFCH, then it is clear what to report right (based on the contents of PSFCH). This is only necessary if the UE does not transmit at all, I would say.


Q2: For groupcast option 2, what should the UE behavior be in the case where there are multiple PSFCHs corresponding to multiple PSCCH/PSSCH transmissions before generating the HARQ-ACK report. 
	Company
	View

	Panasonic
	On Q2, following modification would clarify this is the case of single TB.
For groupcast option 2 in the case where there are multiple PSFCHs corresponding to multiple PSCCH/PSSCH transmissions of single TB, the TX UE reports ACK to the gNB if it receives ACK from all RX UEs. Otherwise, it reports NACK to the gNB.
 
FL reply:
 
You are right. I missed the word when typing the proposal.

	Futurewei
	The way I understand the proposal, if a UE receives neither NACK nor ACK from another UE (because of e.g. interference, etc.), it would send a NACK to the gNB. Is my understanding correct?
 
FL reply:
 
That is my understanding too.

	vivo
	in this case, different RX UEs may reply ACK in different PSFCH occasions.  For example, there are two associated PSFCH occasions, RX UE1 feedbacks ACK at the both PSFCH occasion but TX UE fails to detect the second ACK from the RX UE1, while RX UE2 feedback NACK at the first PSFCH occasion and feedback ACK at the 2nd PSFCH occasion. In this case, ACK should be reported to gNB since TX UE has received ACK from all RX UE for the TB. So we prefer to clarify that:
For groupcast option 2 in the case where there are multiple PSFCHs corresponding to multiple PSCCH/PSSCH transmissions of a single TB, the TX UE reports ACK to the gNB if it receives ACK from all RX UEs at the same or different PSFCH occasions. Otherwise, it reports NACK to the gNB. 
 
FL reply:
 
The proposal does not mention anywhere that all the ACKs must be received in the same PSFCH occasion. In my view, a TB that is ACKed by all RX UEs results in ACK being conveyed to the gNB, regarless of when the different RX UEs ACKed it.

	Lenovo/MoTM
	For a TB, TX UE reports ACK if it receives ACKs from all RX UEs otherwise report NACK
For the case where a TB is repeated (which was explained by VIVO), then the RX UE reports ACK in all remaining PSFCH occasions to TX UE if anyone of the TB is correctly decoded.
So in this case the recent result from the PSFCH occasion should be reported in PUCCH to gNB   
NOTE: There is also a RX UE  behavior associated with this issue.
 
FL reply:
 
Thanks for your clarification. See also my reply to vivo.
Does that mean TX UE keeps in memory the last reply of RX UEs for every PSFCH occasions ? It will be challenging to implement such thing considering TX UE needs to remember for every PSFCH occasion all RX UEs results.. 
Another simpler approach is that the RX UE can feedback ACK If they could not able to decode PSSCH in the remaining occasion but correctly decoded the same TB in the previous occasion. TX UE reports the recent PSFCH result in PUCCH.
 
FL reply:
I do not think that the TX UE needs to store anything else except a list stating which RX UEs have ACKed the TB (at some point) and which have not. To me this sounds like the minimum a TX UE needs to implement for groupcast communication.
Lenovo/MoTM reply:
Below illustrate the list, the TX UE should maintain for all RXUEs for every occasion which is complicated in our opinion. We are not in favor of this approach. Alternative approach as explained above does not require TX UE to maintain any such list.   
 
	TX UE
	PSFCH 1st Occasion
	PSFCH 2nd occasion
	PSFCH 3rd occasion

	
	RXUE1
	RXUE2
	RXUE3
	RXUE4
	RXUE1
	RXUE2
	RXUE3
	RXUE4
	RXUE1
	RXUE2
	RXUE3
	RXUE4
	
	

	
	ACK
	NACK
	ACK
	ACK
	NACK
	ACK
	NACK
	ACK
	ACK
	NACK
	ACK
	ACK
	
	 


 
FL reply:
I still disagree. If the TX UE receives ACK from RX UE1 in the first PSFCH occasion and it keeps transmitting the same TB, then I don’t see why it should track any more responses from RX UE1. The TB has already been ACKed by RX UE1.

	Samsung 
	We share similar view as vivo. It is beneficial to clarify the PSFCH occasion is not only the most recent one but also previous ones.
FL reply: See my reply to vivo    

	Apple
	We share the same view as Lenovo/MoTM. TX UE does not have to track all RX UE’s response in the past PSFCH occasions. This simplifies TX UE’s PSFCH processing for its PUCCH reporting to gNB. Hence, we propose to modify the proposal as:
For groupcast option 2 in the case where there are multiple PSFCHs corresponding to multiple PSCCH/PSSCH transmissions of a single TB, the TX UE reports ACK to the gNB if it receives ACK from all RX UEs in the last PSFCH occasion. Otherwise, it reports NACK to the gNB.
FL reply: As I have explained to Lenovo, the UE does not need to track all responses. It only needs to maintain a list of those who have ACKed. 



Q3: For groupcast option 2, what should the TX UE report to the gNB when it does not detect some expected PSFCH?
Views:
	Company
	View

	 
	 

	 
	 

	 
	 


Q4: For configured grant, what should the TX UE report to the gNB report to the gNB in case no PSCCH/PSSCH is transmitted in a set of resources.
Views:
	Company
	View

	ZTE/Sanechips
	“No PSCCH/PSSCH transmission” maybe caused by different reasons. One of the reasons is due to a losing of prioritization competition. For the case of losing a prioritization competition, the proposal for Q1 (for case of groupcast feedback option 1) already mentions that the Tx UE should report NACK to gNB. Should we consider the similar behavior here in Q4 proposal, at least for losing of competition, to keep consistency?
 
FL reply:
 
Good point, if there are no objections we can capture it too. I added a note, we can handle the details when drafting the TP.

	Futurewei
	We are not fully clear as why the UE would send anything, if no data. In a way, a CG is a set of resources the UE may/may not use for transmission on the sidelink. Shouldn’t it then be the same for the associated PUCCH? It has the additional benefit that the gNB can derive information of how much of the resources of the CG are actually used for transmission.
 
FL reply:
 
See DOCOMO’s comment below for a justification.

	DOCOMO
	For NR-SL, ACK should be reported as the current proposal even if no data. If SL HARQ-ACK bits are multiplexed on a PUCCH resource, the payload size should be fixed to avoid blind detection at gNB. No HARQ-ACK transmission corresponding to CG resource without SL transmission results in different payload size.

	Samsung 
	We are fine with consistency between Q1 and Q4, but have different understanding on the precedence. For example, if Tx UE drops SL transmission a set of CG resource due to intra-UE prioritization, and actually has no data to transmit on that resources, i.e. condition of both Q1 and Q4 are met, then according to current proposal, Tx UE reports NACK to gNB according to Q1 rule. However, Tx UE actually needs no more SL resource for retransmission. Therefore, we consider the rule of Q4 should have precedence over Q1.
FL reply:
 
My understanding is that if the UE does not have data to transmit, then there is no intra-UE conflict and no prioritization at all. So it should not be a problem, right?


Q5: What should the TX UE report in case of reaching the maximum number of HARQ re-transmissions for a TB.
Views:
	Company
	View

	Panasonic
	On Q5, if Tx UE does not know the maximum number of HARQ re-transmission for a TB, "reaching the maximum number of HARQ re-transmissions for a TB" itself does not happen. Then following would be more correct.
No specific UE behavior is specified for reporting SL HARQ-ACK to the gNB in case of rThere is no case Tx UE identifies to reaching the maximum number of HARQ re-transmissions for a TB.
 
FL reply:
 
My understanding is that there can be cases when the UE reaches the maximum number of re-transmissions and is aware of it. For example, if the gNB would configure a grant with 3 resources per period but limit the maximum number of transmissions to 2. One may argue that this would be a bad configuration but it does contradict the statement that the cases exist.
 
The way I see it, my proposal (which would become a conclusion rather than an agreement) has no specification impact. In contrast, your proposal would have some specification impact (for example, to explicitly prohibit the case I described above). I think this is not the intention.

	LGE
	On Q5, I’d like to understand the current situation.
 
In my reading, 13 companies support ACK report for configured grant case and 8 companies thinks that there is no need to specify it. 
 
Meanwhile, the later 8 companies think that the TX UE does not know the maximum number of HARQ retransmissions.
 
I’m not fully convinced with the above statement. Why the TX UE does not know the current number of HARQ retransmission of a TB, and the maximum number of HARQ retransmission for the TB?
 
In my understanding, once a TB is transmitted on resources given by CG, even though this TB is retransmitted on a resource scheduled by DG, the TX UE know the current number of HARQ retransmission of the TB, and the maximum number of HARQ retransmission for the TB is already given by the configuration for the CG. We think that it would be desirable to share the maximum number of HARQ retransmission between CG and DG used for scheduling retransmissions of the CG. One more thing I’d like to remind is that RAN1 already agreed that “For dynamic grant and CG, if the gNB provides PUCCH resources for feedback, the UE reports SL HARQ FB to the gNB”. This mean that once the gNB allocate PUCCH resource, the TX UE should perform PUCCH transmission. In summary, we propose to update the following proposal. 
 
Proposal: No specific UE behavior is specified for reporting SL HARQ-ACK the TX UE reports ACK to the gNB in case of reaching the maximum number of HARQ re-transmissions for a TB.
  The maximum number of HARQ retransmission for a TB configured for a CG is used for DG scheduling retransmission of this TB.
 
FL reply:
I think we should avoid making majority/minority decisions without solid technical justification. The agreements that we made regarding the maximum number of transmissions of a TB clearly state that this refers to the resources provided by the configured grant. Without further modifications, I don’t think that the restriction applies to retransmissions scheduled by DG. In that regard, I think it is correct to say that in most cases of interest, there is no maximum number of times that a TB can be transmitted.
 
Agreements:
· For dynamic grant, the number of retransmissions of a TB is up to the gNB.
· For configured grant, the maximum number of times that a TB can be retransmitted using the resources provided by the configured grant is configured per priority per configured grant.
 
 I have clarification question on the proposal for Q5. 

Proposal: No specific UE behavior is specified for reporting SL HARQ-ACK to the gNB in case of reaching the maximum number of HARQ re-transmissions for a TB.

Does it mean that the TX UE still report SL HARQ feedback to the gNB when PUCCH resource is available, and the which HARQ state will be reported is up to UE implementation? Or, does it mean that the UE will perform reporting SL HARQ-ACK to the gNB regardless of whether the maximum number of HARQ re-transmissions for a TB is reached or not? 

If earlier one is correct understanding, could you update this proposal like proposal in Q6 as follows?

Proposal:  In case of reaching the maximum number of HARQ re-transmissions for a TB, the UE decides whether to report ACK or NACK (i.e., up to UE implementation).
                                                                                                                                                                                                                
FL reply:
I take your suggestion.


Q6: What should the TX UE report in case that the SL transmission does not use SL HARQ feedback.
Views:
	Company
	View

	Panasonic
	On Q6, if the intention is no specific conclusion whether this case happen or not in RAN1 but to progress, to add "from RAN1 perspective" can be good.
The TX UE reports ACK in case that the SL transmission does not use SL HARQ feedback from RAN1 perspective.
 
FL reply:
 
I am not sure I understood your point. What does “not use SL HARQ feedback from RAN1 perspective” mean?  SL HARQ feedback is used or not, independently of the perspective, right? 

	OPPO
	We propose NACK should be reported to gNB to align with existing agreement.
If SL FB is disabled, TX UE needs to do blind re-transmission to improve the reliability. We have agreed that for DG, the number of retransmission is up to gNB. For that agreement, we did not differentiate whether SL FB is enabled or not. If TX UE report ACK to gNB, gNB cannot determine the number of retransmissions. That is conflict with the agreement.  
FL reply:
 
I guess then it would depend on whether the UE needs to do retransmissions or not, right? If so, leaving it up to UE implementation seems the natural choice.
 
@Ricardo:
If whether more resource is needed for retransmission is up to UE implementation, that will conflict with the agreement. According to the agreement, only gNB can determine the number of re-transmissions. One scenario that TX UE can report ACK to gNB is as follows: gNB configure a table between priority and number of retrasnmissions. TX UE can determine whether the maximal number of retransmission is achieved based on the priority of SL TB. If yes, it can report ACK, if not, it reports NACK. In this case, the number of retransmission is still determined by gNB since the table is configured by gNB. 
 
Agreements:
        For dynamic grant, the number of retransmissions of a TB is up to the gNB.
FL reply:
 
I do not see any conflict between the proposal and the agreement. The UE informs the gNB that it would like to perform further retransmissions. The gNB may or may not allocate further resources.

@ Ricardo:
If UE report NACK, gNB can determine whether or not to allocate resource for re-tx. While if UE report ACK, there is no chance for gNB to allocate resource. In that case, the number of re-transmission is determined by the UE not gNB, i.e., UE can terminate the chance for retransmission of the TB. 

FL reply:
 
The behavior you describe sounds quite strange to me, I would say.
 

	Huawei, HiSilicon
	For Q6, we think there could be cases for blind retransmissions where UE can report Nack to gNB in case additional resources for blind retransmission are needed. Therefore, we restate our position below the new proposal Q6.
 
FL reply:
 
I agree with your comments. See also my reply to Nokia.
 

	Nokia, NSB
	We are fine with all the proposals except the one for Q6, “The TX UE reports ACK in case that the SL transmission does not use SL HARQ feedback“, where we have the same view as Huawei, HiSi. 
 
I would like to hear the rationale behind this proposal from the proponents. If a UE wants to achieve high reliability for a TB and HARQ feedback is not possible, then in my understanding the situation is the following:
 
In mode 2, a UE can decide to use up to 32 blind transmissions for the TB (if the (pre)configured sl-MaxTxTransNumPSSCH for the current CBR allows that).
 
In mode 1, if this proposal is agreed, then either
        Case 1: the UE can use at most 3 blind transmissions for the TB; or
        Case 2: The UE requests more resources for additional blind retransmissions using SR/BSR.
For case 1, mode 1 has worse reliability than mode 2, which goes against the concept of mode 1.
For case 2, there are multiple problems:
        Violates the agreement that “SR/BSR report to gNB for the purpose of requesting resources for HARQ retransmission is not supported”.
        results in higher overhead and longer latency than requesting additional resources using HARQ NACK feedback to the gNB.
        gNB does not know if the request is for retransmission or for a new transmission, hence cannot control the number of retransmissions of the TB, hence violating the agreement “For dynamic grant, the number of retransmissions of a TB is up to the gNB”.
 
FL reply:
 
I agree with your reasoning but I do not think that case 2 is not possible in practice. Once a TB is generated, the MAC loses control of the data and it cannot generate a new SR. In my view, the only way how a UE could do more than 3 blind transmissions per TB is if the gNB would blindly provide multiple grants for that TB. In other words, whether to perform more than 3 transmissions or not and, if so, how many, would be controlled by the gNB and not the UE.
 
Given that the situation was quite even and that the arguments we have heard are solid, let’s see if leaving the behaviour up to UE implementation is acceptable to everyone.

	Futurewei
	We would also like to hear more about the motivation for sending ACK. Generally speaking, we expect RAN2 to significantly progress the related work and that RAN1 could benefit in waiting.
 
FL reply:
 
See my reply to other companies. Given that the specification is entirely in RAN1 domain and that it should not conflict with any decision taken by RAN2, I would suggest closing this issue now, if possible. We are already in maintenance phase.

We are still not quite sure for Q6: the way we understand the proposals now is that it is up to the UE to choose what to report. This is feedback that is  at best useless to the gNB since it cannot know what it means, or worse can be confusing if misinterpreted. One possible solution could be to not leave it to the UE implementation and specify when to send ACK/NACK, with ACK meaning more resources needed. However, the cleaner solution to request more resources would be through BRS/SR since technically, this is not a request for HARQ resources.
The better way for Q6 would be to make sure that both the UE and gNB know whether SL operates with/without HARQ feedback. Then, the gNB would not allocate PUCCH resource if HARQ feedback is disabled on the SL. 

FL reply:
 
As I explained to Nokia, it is not possible to request further resources using a SR/BSR. See my explanation there. My view is that these are resources for HARQ retransmissions. They may be blind instead of triggered by feedback but they are still HARQ retransmissions. 
My understanding is that a reasonable UE implementation would send NACK when it wants more resources and ACK otherwise. We can potentially capture a note in the minutes stating that the expectation is that the UE uses NACK to request more resources for (blind) transmission of the same TB and ACK otherwise. Would that work for you?
I fully agree with your last comment but RAN1#99 could not make a decision about this. I guess we need to live with the consequence and specify a solution. 

	DOCOMO
	We understand the motivation to send NACK, i.e. for blind retransmission. Our first input was to avoid ‘no HARQ feedback’. In that sense, NACK as well as ACK is OK for us. Currently, we feel ACK or NACK can be decided by TX-UE based on whether additional resource is necessary for blind retransmission or not.
 
FL reply:
 
Thanks for your flexibility

	Lenovo/MoTM
	UE reports NACK to request more retransmission resource, ACK if no more retransmission required
 
FL reply:
 
See my reply to other companies and the updated proposal.

	LGE
	On Q6, we think that it would be beneficial if a UE is allowed to report NACK or ACK according to whether additional resources are needed for blind retransmission. So, we propose to update the proposal as follows:
 
Proposal: The TX UE reports ACK or NACK according to the necessity of additional resources in case that the SL transmission does not use SL HARQ feedback.
 
FL reply:
 
See my reply to other companies and the updated proposal.

	Intel
	For Q6, we are supportive of letting a UE to request more resources even for blind ReTX. We don’t see how it could be precisely formulated for all cases, thus it could be left up to a UE implementation.
 
FL reply:
 
See my reply to other companies and the updated proposal.

	Ericsson
	We share the concerns expressed by other companies. Our preference is still to have it left up to UE implementation.

	Samsung 
	The motivation of UE reporting NACK to gNB to request more retransmission resource seems reasonable for us. But the proposal is unclear with how to decide ACK/NACK. We consider whether the case needs to be endorsed will depend on RAN2 progress, and RAN1 should not spend much time on it. Therefore, we suggest to add a condition as clarification, and leave the method of decision up to UE implementation to reduce RAN1 spec impact, as follows:
 If the SL transmission is configured with PUCCH resource and does not use SL HARQ feedback, the UE decides it is up to Tx UE implementation whether to report ACK or NACK.
 
FL reply: My reading of the proposal is that the decision is up to UE implementation. I have anyhow clarified it.



3	Full list of critical issues
· 1.1 General aspects
· 1.1.1 Determination of slot for transmissions [Prioritized]
· Slot of the first sidelink transmission:
· Possible corrections to the agreed formula (i.e.,) for dynamic grant and configured grant type-2.
· Determination for configured grant type-1.
· Determination for LTE Uu scheduling NR sidelink.
· Slot of the uplink transmission for SL HARQ-ACK reporting to the gNB.
· 1.1.2 Processing times
· PSCCH/PSSCH preparation time.
· HARQ-ACK reporting to gNB.
· 1.2 General HARQ aspects [Prioritized]
· Relationship between HPN and NDI in DCI and HPN and NDI in SCI.
· For configured grant, how to determine the HARQ process ID for a configured grant, the related working assumption, and including potential RRC parameters.
· For configured grant, when a retransmission is scheduled, how to determine the corresponding TB, including potential restrictions to the number of TBs transmitted within one period.
· For a configured grant, whether to allow using multiple HARQ processes in parallel.
· 1.3 DCI aspects
· 1.3.1 Contents
· Sizes of the existing fields.
· Additional fields.
· Assign one combination of “timing and resource for PUCCH” to indicate that PUCCH resource is not provided (to implement an existing agreement).
· Indication of activation/release for a SL configured grant type-2
· 1.3.2 Alignment of DCI formats
· Alignment of format 3_0 for dynamic grant and configured grant type-2.
· Alignment of format 3_0 to other DCI formats.
· 1.4 HARQ reporting to gNB
· 1.4.1 HARQ-ACK report contents [Prioritized]
· For groupcast option 1: 
· The cases when TX UE does not transmit/receive due to prioritization. 
· For groupcast option 2: 
· The case with PSFCHs corresponding to multiple PSCCH/PSSCH transmissions before generating the HARQ-ACK report. 
· Behavior when TX UE does not detect some expected PSFCH.
· The case when no PSCCH/PSSCH is transmitted in a set of resources for configured grant. 
· The case of reaching the maximum number of HARQ re-transmissions for a TB.
· The case when SL HARQ feedback is not used.
· 1.4.2 Codebook design
· Type-1 codebook.
· Type-2 codebook.
· Whether to have joint or independent configuration for DL HARQ-ACK and SL HARQ-ACK reporting.
[Note from the feature lead: this is an important topic. However, given the complexity of the topic, the limitations of e-mail discussion and the gaps in the different proposals, it is not selected as a candidate for e-mail discussion during the e-meeting corresponding to RAN1#100]
· 1.4.3 Collisions with Uu HARQ-ACK reports
· Rule for dropping/prioritization, including potential RRC parameters
· 1.4.4 Details for transmission of HARQ-ACK reports on PUSCH
· Including potential RRC parameters
· 1.4.5 Early termination
· Dynamic grant
· Configured grant
· 1.4.6 Number of PUCCH resources for dynamic grant
· For the case when DCI schedules more than one resource for a TB
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