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1. Introduction
At RAN1#101-e meeting [1], we had many discussions via email and many agreements were reached for 5G V2X with NR-SL WID. In this contribution, we share our views for maintenance of SL RA mode 1.


2. Discussions
2.1. PUCCH resource/configuration determination
In mode 1, TX UE can report SL HARQ-ACK to gNB. Each SL grant indicates a PUCCH resource and the corresponding report uses the PUCCH resource. Regarding PUCCH resource indication, there are two remaining issues.
· PUCCH configuration determination
	38.331 V16.1.0
BWP-UplinkDedicated ::=             SEQUENCE {
...
sl-PUCCH-Config-r16         SetupRelease { PUCCH-Config }                     OPTIONAL,   -- Need M
...
}
	sl-PUCCH-Config
Indicates the UE specific PUCCH configurations used for the HARQ-ACK feedback reporting for NR sidelink communication.





For the feedback operation, dedicated PUCCH configuration, sl-PUCCH-Config, is provided as described in 38.331. Each SL grant indicates one PUCCH resource from resources in sl-PUCCH-Config. However, this is not described in 38.213. A UE can be provided with more than one PUCCH configuration; e.g. pucch-Config and sl-PUCCH-Config. 38.213 should have clear explanation that SL HARQ feedback on UL is done with sl-PUCCH-Config.
· PUCCH resource determination
	RAN1#98bis (email discussion)
Agreements
· NR supports multiplexing of SL HARQ-ACK(s) and DL HARQ-ACK(s) in a single PUCCH resource. 
· A UE does not expected to be indicated to transmit HARQ-ACK information for SPS PDSCH receptions and SL configured grants in a same PUCCH.
· Note: A UE can be provided with multiple SL CGs/DL SPSs with different (non-overlapping) slots for the corresponding PUCCH transmissions for SL/DL HARQ-ACK reporting.
· The PUCCH resource used for reporting the multiplexed HARQ-ACKs is determined by the last DCI among all DCIs associated with the reported HARQ-ACKs (e.g., carrying a SL grant, scheduling a PDSCH, etc.).
· FFS whether the DL HARQ-ACK PUCCH resource set(s) or the SL HARQ-ACK PUCCH resource set(s) is used.


As agreed above (third sub-bullet), when multiple SL HARQ-ACK bits are multiplexed on a PUCCH resource, the PUCCH resource is determined based on the last DCI among all DCIs associated with the SL HARQ-ACK bits. This mechanism is the same as NR-Uu. However, the current 38.213 does not describes this rule. Without this rule, UE may have different understanding to transmit multiple SL HARQ-ACK bits on a PUCCH resource. 38.213 should mention this clearly. 
Proposal 1:
· Describe in 38.213 that sl-PUCCH-Config is used to report SL HARQ-ACK to gNB.
· Capture the following agreements of RAN1#98bis in 38.213.
· The PUCCH resource used for reporting the multiplexed HARQ-ACKs is determined by the last DCI among all DCIs associated with the reported HARQ-ACKs (e.g., carrying a SL grant, scheduling a PDSCH, etc.).
· Apply the following TP for 38.213.
	[bookmark: _Toc29894887][bookmark: _Toc29899186][bookmark: _Toc29899604][bookmark: _Toc29917340][bookmark: _Toc36498215][bookmark: _Toc45699245]16.5	UE procedure for reporting HARQ-ACK on uplink
A UE can be provided PUCCH resources by higher layer parameter sl-PUCCH-Config or PUSCH resources [12, TS 38.331] to report HARQ-ACK information that the UE generates based on HARQ-ACK information that the UE obtains from PSFCH receptions, or from absence of PSFCH receptions. 
...
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 assuming that the start of the sidelink frame is same as the start of the downlink frame [4, TS 38.211].
For a PSSCH reception by a UE that is scheduled by a DCI format, or for a SL configured grant Type 2 PSCCH reception activated by a DCI format, the DCI format indicates to the UE that a PUCCH resource is not provided when a value of the PUCCH resource indicator field is zero and a value of PSFCH-to-HARQ feedback timing indicator field, if present, is zero. For a SL configured grant Type 1 PSSCH reception, a PUCCH resource can be provided PUCCH-SL-Config. If a PUCCH resource is not provided, the UE does not transmit a PUCCH with generated HARQ-ACK information from PSFCH reception occasions. 

For a PUCCH transmission with HARQ-ACK information, a UE determines a PUCCH resource after determining a set of PUCCH resources for  HARQ-ACK information bits, as described in Subclause 9.2.1. The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212] in a last DCI format 3_0, among the DCI formats 3_0 that have a value of a PSFCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH where, for PUCCH resource determination, detected DCI formats are indexed in an ascending order across PDCCH monitoring occasion indexes. 
A UE does not expect to multiplex HARQ-ACK information for more than one SL configured grants in a same PUCCH. 
...




2.2. Discussion on PDCCH/PUCCH carrier
In mode 1, scheduling DCI is transmitted via PDCCH and UE transmits PSCCH/PSSCH on the corresponding resource. The corresponding SL HARQ-ACK can be reported to gNB via PUCCH. Here, we have one question: which carrier PDCCH and PUCCH can be configured with? Especially, in case of NR-DC or NR-CA with PUCCH SCell, there is two cell groups or PUCCH groups, respectively. In this case, is there no restriction on configuration of PDCCH cell and PUCCH cell?
In our understanding, some restriction is necessary from UE implementation perspective. Figure 1 illustrates this discussion as an example. NR-CA with PUCCH SCell is operated and SL is configured with a shared carrier (CC1). In this case, SL scheduling across PUCCH group would not be preferable from UE perspective. CC0 or CC1 should be used for PDCCH transmission from gNB. Similarly, HARQ feedback on UL across PUCCH group should be avoided; CC0 (SpCell) is used for PUCCH transmission to gNB.
Note that this CC configuration would not be supported in Rel-16 based on RAN4 discussion, while from RAN1/RAN2 perspective, there would be no restriction on CC configuration and clarification is desirable.
[image: ]
Figure 1: PDCCH cell and PUCCH cell for SL scheduling
Observation 1:
· It is unclear which carrier PDCCH and PUCCH can be configured with.
Proposal 2:
· For mode 1 resource allocation, PDCCH and PUCCH can be configured with a serving cell in the same cell group and PUCCH group as SL carrier.


2.3. HARQ feedback for CG resource – reaching max number of HARQ reTX
	Proposal 3:
         In case of reaching the maximum number of HARQ re-transmissions for a TB using resources provided by a configured grant:
         Alt 1. The UE reports ACK to the gNB.
         Alt 2. The UE reports ACK/NACK based on the corresponding PSFCH reception(s) or absence(s) thereof.


At RAN1#100bis meeting, the above proposal was discussed but there was no consensus. We believe that Alt 2 should be supported, and we propose it here.
The maximum number is provided ONLY for CG. This means, the TB can be retransmitted on resources provided by DG. If Alt 2 is adopted, this operation is possible. Note that gNB can decide whether further resources should be provided to the UE or not. Meanwhile, Alt 1 does not allow this operation. That is, if the number of retransmissions on resources provided by CG is reached to the maximum number, the TB shall be dropped. There is no advantage compared to Alt 2. Just worse system performance is assumed. Therefore, Alt 2 is straightforward for NR-SL spec.
Observation 2:
· There seems to be no advantage in the mechanism that the UE allows to report only ACK to gNB in case of reaching the maximum number of HARQ re-transmissions for a TB using resources provided by a configured grant.
Proposal 3:
· In case of reaching the maximum number of HARQ re-transmissions for a TB using resources provided by a configured grant:
· The UE reports ACK/NACK based on the corresponding PSFCH reception(s) or absence(s) thereof.


2.4. HARQ feedback for DG resource – No TX data
	38.213 V16.2.0
16.5	UE procedure for reporting HARQ-ACK on uplink
…
The UE generates an ACK if the UE does not transmit a PSCCH with a SCI format 1-A scheduling a PSSCH in any of the resources provided by a configured grant in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information. The priority value of the ACK is same as the largest priority value among the possible priority values for the configured grant.
...


In the current spec., it is captured that UE reports ACK to gNB if the UE does not transmit any TB on resources provided by CG. Then, one question is raised: how about DG case? When a dynamic grant is provided to a UE, the UE may not have data to be transmitted. If this situation is possible, ACK should be transmitted to gNB. The following part in 38.321 describes this situation as follows
	38.321 V16.1.0
[bookmark: _Toc46490389]5.22.1.4.1.3	Allocation of sidelink resources
…
The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:
-	there is no Sidelink CSI Reporting MAC CE generated for this PSSCH transmission as specified in clause 5.22.1.7; and
-	the MAC PDU includes zero MAC SDUs.
...


[bookmark: _GoBack]We believe that this scheduling is not rare case. For example, the UE transmits BSR to gNB. gNB provides resources by DG, based on the BSR. However, the UE no longer needs to transmit some data; i.e. the UE does not have PSCCH/PSSCH to be transmitted on the provided resources. Note that BSR does not include detailed information like how many TBs the UE would transmit. SL grant may be provided excessively. ACK transmission in this case is reasonable mechanism.
Observation 3:
· The following case could occur.
· When a dynamic grant is provided to a UE, the UE does not have data to be transmitted and skips the SL transmission.
Proposal 4:
· When a dynamic grant is provided to a UE, but if the UE skips the corresponding SL transmission,
· The UE reports ACK to gNB.


2.5. DG for retransmission of a TB initially transmitted on a CG resource
	RAN1#99
Agreements:
· To provide additional resources for retransmission upon receiving a SL NACK report, a dynamic grant is used.
· When the initial transmission of a TB is scheduled by a dynamic grant, the CRC of the DCI carrying the dynamic grant is scrambled using the SL RNTI introduced for DCI for a dynamic grant.
· The interpretation of NDI is the same as for Uu for retransmission scheduled by DCI with CRC scrambled by C-RNTI
· When the initial transmission of a TB is scheduled by a configured grant (type-1 or type-2), the CRC of the DCI carrying the dynamic grant is scrambled using the SL RNTI introduced for DCI for a configured grant type-2.
· For interpretation of NDI, the Uu behavior for retransmission scheduled by DCI with CRC scrambled by CS-RNTI is reused.
· (working assumption) The HARQ ID is used to identify the TB for which resources for retransmission are provided (subject to the indication of re-transmission via NDI)


At RAN1#99 meeting, it was agreed that when DG is provided to retransmit a TB which was initially transmitted on a CG resource, the DCI is scrambled by SL-CS-RNTI and NDI is set by the same rule as NR-Uu. In NR-Uu, NDI = 1 is indicated for this case, which is mentioned in section 5.4.1 of 38.321. However, for SL, it is not described in any specification (both RAN1 and RAN2 specifications). To reflect the above agreements correctly, either RAN1 or RAN2 specification should be updated. For commonality with NR-Uu, RAN2 specification would be better. If so, RAN1 should transmit an LS to RAN2 to inform this issue.
Observation 4:
· Current any specification does not describe NDI value in DCI to schedule retransmission of a TB which is initially transmitted on a sidelink CG resource.
Proposal 5:
· RAN1 sends to an LS to RAN2 to inform the following:
· RAN2 specification should capture that NDI in a DCI scrambled by SLCS-RNTI is 1 when the DCI schedules retransmission of a TB which is initially transmitted on a sidelink CG resource.


3. Conclusion
In this contribution, we discussed maintenance of SL RA mechanism mode 1. Observations/Proposals are summarized as following: 
Proposal 1:
· Describe in 38.213 that sl-PUCCH-Config is used to report SL HARQ-ACK to gNB.
· Capture the following agreements of RAN1#98bis in 38.213.
· The PUCCH resource used for reporting the multiplexed HARQ-ACKs is determined by the last DCI among all DCIs associated with the reported HARQ-ACKs (e.g., carrying a SL grant, scheduling a PDSCH, etc.).
· Apply the following TP for 38.213.
	16.5	UE procedure for reporting HARQ-ACK on uplink
A UE can be provided PUCCH resources by higher layer parameter sl-PUCCH-Config or PUSCH resources [12, TS 38.331] to report HARQ-ACK information that the UE generates based on HARQ-ACK information that the UE obtains from PSFCH receptions, or from absence of PSFCH receptions. 
...
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 assuming that the start of the sidelink frame is same as the start of the downlink frame [4, TS 38.211].
For a PSSCH reception by a UE that is scheduled by a DCI format, or for a SL configured grant Type 2 PSCCH reception activated by a DCI format, the DCI format indicates to the UE that a PUCCH resource is not provided when a value of the PUCCH resource indicator field is zero and a value of PSFCH-to-HARQ feedback timing indicator field, if present, is zero. For a SL configured grant Type 1 PSSCH reception, a PUCCH resource can be provided PUCCH-SL-Config. If a PUCCH resource is not provided, the UE does not transmit a PUCCH with generated HARQ-ACK information from PSFCH reception occasions. 

For a PUCCH transmission with HARQ-ACK information, a UE determines a PUCCH resource after determining a set of PUCCH resources for  HARQ-ACK information bits, as described in Subclause 9.2.1. The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212] in a last DCI format 3_0, among the DCI formats 3_0 that have a value of a PSFCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH where, for PUCCH resource determination, detected DCI formats are indexed in an ascending order across PDCCH monitoring occasion indexes. 
A UE does not expect to multiplex HARQ-ACK information for more than one SL configured grants in a same PUCCH. 
...


Observation 1:
· It is unclear which carrier PDCCH and PUCCH can be configured with.
Proposal 2:
· For mode 1 resource allocation, PDCCH and PUCCH can be configured with a serving cell in the same cell group and PUCCH group as SL carrier.
Observation 2:
· There seems to be no advantage in the mechanism that the UE allows to report only ACK to gNB in case of reaching the maximum number of HARQ re-transmissions for a TB using resources provided by a configured grant.
Proposal 3:
· In case of reaching the maximum number of HARQ re-transmissions for a TB using resources provided by a configured grant:
· The UE reports ACK/NACK based on the corresponding PSFCH reception(s) or absence(s) thereof.
Observation 3:
· The following case could occur.
· When a dynamic grant is provided to a UE, the UE does not have data to be transmitted and skips the SL transmission.
Proposal 4:
· When a dynamic grant is provided to a UE, but if the UE skips the corresponding SL transmission,
· The UE reports ACK to gNB.
Observation 4:
· Current any specification does not describe NDI value in DCI to schedule retransmission of a TB which is initially transmitted on a sidelink CG resource.
Proposal 5:
· RAN1 sends to an LS to RAN2 to inform the following:
· RAN2 specification should capture that NDI in a DCI scrambled by SLCS-RNTI is 1 when the DCI schedules retransmission of a TB which is initially transmitted on a sidelink CG resource.
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