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Introduction
In RAN1#102-e [1], many essential designs of mode 1 resource allocation were discussed and determined, but there are still few critical issues needed to be addressed and determined. This contribution discusses the remaining critical issues and proposes some essential corrections in current specs on mode 1 resource allocation in Rel-16 NR V2X.
Discussion
Re-transmissions of a TB spanning multiple periods
	RAN1#98bis
Agreements:
· For a configured grant in Mode 1 when using SL HARQ feedback:
· There is only one HARQ-ACK bit for the configured grant
· There is one PUCCH transmission occasion after the last resource in the set of resources provided by a configured grant.

RAN1#100-e
Agreements:
· Only one new TB can be transmitted in one period of the configured grant.
· FFS any issue with retransmission spanning multiple periods

RAN1#101-e
Working assumption:
· For a dynamic grant in Mode 1 when using SL HARQ feedback:
· There is one PUCCH transmission occasion after the last resource in the set of resources provided by a dynamic grant.

RAN1#102-e
Agreements:
· Capture how to set the TDRA and FRDA fields in the specification based on the agreements regarding how to set the TDRA and FDRA fields in DCI/SCI: 
· For the SCI transmitted in the first granted resource (for DG) or in the first resource in a period (for CG), the values of TDRA and FDRA are the ones provided in DCI.
· For the SCI transmitted in the second granted resource (for DG) or in the second resource in a period (for CG), the values of TDRA and FDRA indicate the second and third granted resources (for DG) or the second and third resources in a period (for CG). If the grant does not include a third resource, TDRA is set to zero and FDRA is set with  the same as the corresponding value provided in DCI.
· For the SCI transmitted in the third granted resource (for DG) or in the third resource in a period (for CG), the values of TDRA is set to zero and FDRA is set with  the same as the corresponding value provided in DCI.
· Note: for mode-1, it is understood that up to 3 resources can be configured within a SL CG period to transmit a TB and DG resources are used for the same TB if further retransmissions are needed.


In previous meetings, the agreements/WAs above were achieved.
In a period of CG, multiple time domain resources are configured for CG Type-1 or indicated by DCI for CG Type-2. As it is agreed, only one new TB can be transmitted in a period, but it does not exclude that re-transmissions of other TBs can be also transmitted in this period. There are two possible cases:
· Case 1: Transmission(s) of TB1 and (non-DCI scheduled) re-transmission(s) of TB2 are configured in one period by the same configured grant. When SL HARQ-ACK is enabled and PUCCH resource is also indicated, the HARQ-ACK report on UL is not able to carry the HARQ-ACK information of both TBS. It is because that only one HARQ-ACK bit is generated and multiplexed on PUCCH, this bit cannot be generated based on all the PSFCH receptions from different TBs in this period.
· Case 2: Transmission(s) of TB1 are configured in a CG period, and re-transmission(s) of TB2 are scheduled by DG in the same CG period. One HARQ-ACK bit is generated based on the PSFCH receptions from TB1 and this bit is multiplexed on PUCCH. The one HARQ-ACK bit based on PSFCHs from TB2 is multiplexed on PUCCH resource indicated by DCI. The HARQ-ACK bit of TB1 and the bit of TB2 can be multiplexed on the same PUCCH resource or on different PUCCH resources. 
Based on the analysis of the above two cases, it can be observed that case 1 has HARQ-ACK reporting issues because of limited PUCCH budget. Case 2 does not have HARQ-ACK reporting issue because that DCI can dynamically indicate the PUCCH resource for the re-transmissions of a TB.
Proposal 1: The re-transmissions indicated by configured grant for a TB should be in a CG period without other TBs’ (re-)transmissions indicated by configured grant.
Proposal 2: Dynamic grant scheduled transmission and re-transmissions for a TB can be spanning multiple CG periods.
Maximum transmission number of a TB in DG
	RAN1#99
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.

RAN1#100-e
Working assumption (Q5):
· 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).

RAN1#100bis-e
Agreements:
· The working assumption (as in proposal 3 in the summary) from RAN1#100-e is confirmed. 

RAN1#102-e
Agreements:
· For CG, when the maximum number of HARQ retransmissions for a TB is reached, the UE reports ACK/NACK based on the contents of PSFCH (i.e., the same behaviour as if the maximum number of retransmissions had not been reached).
· No RAN1 spec impact is expected.


In previous meetings, the agreements/WAs above were achieved.
For CG, there is a higher layer parameter, sl-CG-MaxTransNumList-r16, to indicate the maximum transmission number of a TB, and UE determines to report ACK/NACK to gNB based on the received PSFCH when the maximum number is reached. For DG, there is no configuration or such higher layer parameter to indicate the maximum transmission number of a TB. DCI only indicates the time domain resources for a TB’s initial transmission and 1 or 2 more reservation(s) of re-transmission. UE does not know when to perform the HARQ-ACK report in case of maximum transmission number is reached. The WA-to-agreement above is only capable for CG cases but not DG. In DG, how many times of a TB can be transmitted is determined by gNB, and UE can only follow the scheduling by gNB.
Proposal 3: For dynamic grant, UE does not perform HARQ-ACK report behavior on UL due to reaching the maximum number of HARQ re-transmissions for a TB.

UE procedure for monitoring PDCCH
	RAN1#99
Agreements:
· Use a separate PDCCH monitoring configuration (as configured in Rel-15) for DCI scheduling SL
· The per-CC and across-CC blind decoding budget and the maximum number of non-overlapped CCEs for channel estimation are not increased.
· The per-CC and across-CC maximum number of search spaces is not increased.
· The per-CC and across-CC maximum number of CORESETs is not increased
· To down-select:
· Alt 1: (Working assumption) the UE is not expected to be configured such that there is both PDCCH monitoring for Uu and PDCCH monitoring for SL in the same slot
· Alt 2: (Working assumption) When in the same slot, there is both PDCCH monitoring for Uu and PDCCH monitoring for SL for the same CC, the search space(s) for SL is configured to be the same or a subset of those for Uu for the same CC or vice versa
· A UE does not expect to receive in the same PDCCH monitoring occasion and the same scheduling cell PDCCH carrying a DL grant and PDCCH carrying a SL DG.
· FFS SL grant is limited to having SL HARQ FB enabled or not.  
· FFS for CG type-2 activation/deactivation



In RAN1#99 meeting, the above agreements were reached about the PDCCH monitoring for scheduling sidelink and Uu. However, there were different understandings on it when capturing it into the spec during RAN1#103-e. according to the email discussion, the above agreements were interpreted into different ways as follows:
· Interpretation 1: For the shared carrier, the search space configuration for sidelink should be at least one of the search space configurations for Uu. For example, two search spaces sets are configured for monitoring PDCCH for Uu and one or all of them are enabled to monitor PDCCH for sidelink as well.
· Interpretation 2: For the shared carrier, the resources occupied by a search space for sidelink should be the same or part of them of the search space for Uu. For example, the search space 1 for sidelink has two symbols, and search space 2 for Uu has three symbols. The two symbols of search space 1 have to be within the 3 symbols of search space 2.
· Interpretation 2-1: For the shared carrier, if a search space for sidelink DCI contains the same slot with a search space for Uu PDCCH, then the resources occupied by a search space for sidelink PDCCH should be the same or part of them of the search space for Uu PDCCH. For example, if a monitoring occasion of search space 1 for sidelink PDCCH and a monitoring occasion of search space 2 for Uu PDCCH are in the same slot, the monitoring occasion of search space 1 for sidelink PDCCH has two symbols and the monitoring occasion of search space 2 for Uu has three symbols, so the two symbols of search space 1 has to be within the 3 symbols of search space 2 in this slot. On the other hand, gNB can also configure search space 1 and search space 2 with monitoring occasions in different slots.
Interpretation 1 is the most proper understanding on the agreements above. Multiple search space configurations can be configured for Uu, and sidelink search space configuration can be the same or part of the Uu configuration(s). It is easy and flexible when configuring the search space for sidelink. Furthermore, there is no restriction on the search space configuration for both Uu and sidlink. Interpretation 2 is not quite clear since it is mixed the concepts of search space and CORESET. It should be noted that search space consists of logic CCE, which should be mapped to the physical resources with time-first-frequency-second mapping order. In the other words, a search space has to occupy all the OFDM symbols within a CORESET. However, the example in interpretation 2 implies that sidelink search space only occupies partial OFDM symbols of a CORESET, which is not correct understanding on the current CORESET design in NR Uu. Interpretation 2-1 is an extension from Interpretation 2 by adding a condition that when monitoring PDCCH for sidelink and Uu is in the same slot. Similar to the interpretation2, the benefit is not quite clear either. Based on the above analyses, Interpretation 1 is preferable.
Proposal 4: For the shared carrier, the search space configuration for sidelink should be at least one of the search space configurations for Uu.

Initial transmission on re-transmission opportunity
An LS [2] from RAN2 asks RAN1 a question:
· Is it possible to use the retransmission opportunities for initial transmission for a sidelink configured grant in case when the data was not available for the transmission opportunity for initial transmission?
The corresponding analysis and proposals are discussed in another contribution [3]. Generally for a sidelink configured grant, the initial transmission of a TB can use one of this TB’s re-transmission opportunities whenever the data is available for transmission. For example, three resources are configured within one CG period for each TB. If a TB is not available at the time of initial transmission occasion, this TB may use the second or third re-transmission opportunity for initial transmission whenever the TB is ready for transmission.
Proposal 5: For a sidelink configured grant, the initial transmission of a TB can use one of this TB’s re-transmission opportunities whenever the data is available for transmission.

Conclusion
In this contribution, the remaining critical issues and some essential corrections on mode 1 resource allocation are discussed. We have the following proposals and TPs:
Proposal 1: The re-transmissions indicated by configured grant for a TB should be in a CG period without other TBs’ (re-)transmissions indicated by configured grant.
Proposal 2: Dynamic grant scheduled transmission and re-transmissions for a TB can be spanning multiple CG periods.
Proposal 3: For dynamic grant, UE does not perform HARQ-ACK report behavior on UL due to reaching the maximum number of HARQ re-transmissions for a TB.
Proposal 4: For the shared carrier, the search space configuration for sidelink should be at least one of the search space configurations for Uu.
Proposal 5: For a sidelink configured grant, the initial transmission of a TB can use one of this TB’s re-transmission opportunities whenever the data is available for transmission.
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