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1 [bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
This document discusses the design of resource allocation for NR sidelink Mode 1.
The important agreements from the previous 3GPP meeting ([2], [3], [4], [6], [8], [10], [11], [12], [13]), respective CRs captured in TS38.212to specifications [14], are noted down in the relevant sub-items before presenting our views and proposals in those topics

2 RAN1 & RAN2 agreements and TR38.885 scope
RAN1 agreements
In RAN1 AdHoc #1901, it was agreed that:
· When NR Uu schedules NR SL mode 1, both type 1 and type 2 configured grants are supported for NR SL

In RAN1 #96b
Agreements:
· A dynamic grant provides resources for one or multiple sidelink transmissions of a single TB.
· A configured grant (type-1, type-2) provides a set of resources in a periodic manner for multiple sidelink transmissions.
· UE decides which TB to transmit in each of the occasions indicated by a given configured grant.
· FFS: whether different transmissions of a TB can take place across multiple configured grants.
· Other restrictions on what can be transmitted in a given configured grant (e.g., based on QoS, destination UE, etc.) are up to RAN2.

Agreements:
7.2.4.6 QoS management for sidelink
Support at least NR CBR as congestion metric for NR sidelink congestion control. 
· LTE CBR is the baseline for defining NR CBR.

[bookmark: _Hlk20920075]In RAN1 #97:
Agreements:
· A dynamic grant provides resources for one or multiple sidelink transmissions of a single TB.
· A configured grant (type-1, type-2) provides a set of resources in a periodic manner for multiple sidelink transmissions.
· UE decides which TB to transmit in each of the occasions indicated by a given configured grant.
· FFS: whether different transmissions of a TB can take place across multiple configured grants.
Other restrictions on what can be transmitted in a given configured grant (e.g., based on QoS, destination UE, etc.) are up to RAN2.

Agreements:
· Sidelink HARQ ACK/NACK report from transmitter UE to gNB is supported with details FFS.
Note: this reverts the following agreement from RAN1#96:
· Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.
· SR/BSR report to gNB for the purpose of requesting resources for HARQ retransmission is not supported.
Send an LS to RAN2 with the agreement – R1-1907889, which is approved with final LS in R1-1907905

Agreements:
· NR sidelink does not support performing different transmissions of a TB using different configured grants.

Agreements:
· For mode 1:
· A dynamic grant by the gNB provides resources for transmission of PSCCH and PSSCH.

In RAN1 #98:
Agreements:
· For Mode-1, support both same-carrier & cross-carrier scheduling from gNB to NR SL
· Whether or not to have the cross-carrier scheduling indicator in the DCI given that there is only one SL carrier for a UE in Rel-16

Agreements:
· At least for dynamic grant, the timing and resource for PUCCH used for conveying SL HARQ feedback to the gNB are based on the indication(s) in the corresponding PDCCH
· Details FFS
Agreements:
· DCI indicates the slot offset between DCI reception and the first sidelink transmission scheduled by DCI.
· The minimum gap between DCI and the first scheduled sidelink transmission is not smaller than the corresponding UE processing time.
· Details FFS

In RAN1 #99
Agreements:
· Existing DCI size budget is maintained when the UE is configured with SL 
· (working assumption): The size of the new DCI format and the size of one of the existing NR DCI formats are aligned.

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
·  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

Agreements:
· From RAN1 perspective, a configured grant for SL can carry a TB for which SL HARQ FB is enabled or disabled. 
· For any CG, if there is a possibility to carry a TB with SL HARQ FB being enabled, there is always a corresponding PSFCH configuration 
· A TB with SL HARQ FB is enabled can be carried by a CG only if there is a corresponding PSFCH configuration for the CG
· For a TB with SL HARQ FB is disabled, up to RAN2 how to utilize a CG for the transmission
Agreements:
· For dynamic grant, DCI contains HARQ ID and NDI. 
Agreements:
· For dynamic grant, DCI indicates the time-frequency resource allocation with the signalling format used for SCI.
· In addition, the starting sub-channel for initial transmission is signalled in DCI.

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)
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.

Working assumption:
· The timing of the PUCCH used for conveying SL HARQ is indicated in DCI or RRC (only for transmissions without a DCI) in terms of PSFCH-to-PUCCH physical slots, where the slot duration is defined based on the PUCCH SCS. 
· [bookmark: _Hlk25254457]Note: it is not intended to define any new sync requirements for gNBs
Conclusion:
· No support of multiplexing of SL HARQ and Uu UCI on PUCCH or PUSCH in Rel-16
· Note: this reverts the agreements made during RAN1#98b email discussion


Agreements:
· For dynamic grant and CG:
· If the gNB provides PUCCH resources for feedback, the UE reports SL HARQ FB to the gNB
· If the gNB does not provides PUCCH resources for feedback, the UE does not report SL HARQ FB to the gNB
Agreements:
· For case of DG and type 2 CG: one combination of “timing and resource for PUCCH” is used to indicate that PUCCH resource is not provided
· For type 1 CG: no RRC configuration of PUCCH resources indicates that PUCCH resource is not provided

Agreements:
· At least the following parameters are part of a SL configured grant configuration:
· Configuration index of the CG 
· Time offset (for type-1 only)
· Time-frequency allocation (for type-1 only)
· Using the same format as in DCI.
· Periodicity
· The configured grant is associated with a single transmit resource pool.
· RAN2 can add other parameters if deemed necessary by RAN2
· A UE in mode 1 is configured at least with one transmit resource pool 
· For type-2 CG, the time-frequency allocation and the configuration index of the CG are indicated in DCI.
· All parameters for CG type 2 for activation DCI re-use the same respective parameters configured for CG type 1, when applicable
Agreements:
· NR supports SL transmissions at least in cell-specific UL resources in Uu.
Agreements:
· [bookmark: __Fieldmark__227733_4283056390]For dynamic grant and configured grant type-2, the slot of the first sidelink transmission is the in the first SL slot of the corresponding resource pool that starts not earlier than (working assumption for the formular)  where TDL is starting time of the slot carrying the corresponding DCI, TTA is the timing advance value and m is the slot offset (based on the SL numerology) between DCI and the first sidelink transmission scheduled by DCI, Tc is as defined in 38.211, and Tslot is the SL slot duration. 
· FFS the case of CG type 1
· 
· FFS the application of the above formula to cross-RAT scheduling.

In RAN1 #100-e
Agreements (Q1):
· 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

RAN2 agreements
In RAN2#105bis
Agreements on SL configured grant: 
1: 	Multiple active configured sidelink grants should be supported in NR sidelink.
2: 	A confirmation for activation/deactivation of SL configured grant type-2 is needed. Details are FFS.
Agreements on BSR and UAI: 
1: 	For SL BSR, at least adopt buffer size (bit size is FFS), destination index (bit size is FFS) and LCG ID (detailed format and bit size is FFS).
2: 	Support UE assistance information reporting on traffic pattern, including information on periodicity, time offset, message size, QoS info (details are FFS), and destination id.
Agreements on SR: 
1: 	For NR Uu controlling NR SL, whether/how to configure separate SR resources and SR configurations for UL and SL is up to gNB implementation (e.g. associating UL LCHs and SL LCHs with different SR configuration IDs respectively).
2: 	As in NR Uu, the mapping between SR configurations and SL LCHs can be achieved by including in each SL LCH configuration the ID of its associated SR configuration, which is associated with a set of SR resources.

TR38.885:
[bookmark: _Toc3237556]5.3	Resource allocation
The study defines at least the following two SL resource allocation modes:
Mode  1: BS schedules SL resource(s) to be used by UE for SL transmission(s). See section 6.2.1.

TR38.885:
[bookmark: _Toc3237573]6.2.1	Control of NR SL by NR
The study considers how NR Uu can assign NR SL resources for the cases of (i) a licensed carrier shared between NR Uu and NR SL; and (ii) a carrier dedicated to NR SL. The following techniques are supported for resource allocation Mode 1:
-	Dynamic resource allocation
-	Configured grant Type 1 and Type 2
In the above, the level of network control is also studied, for example whether the UE may select other parameters (e.g., MCS) and/or the exact transmission resources, and whether the selection is autonomous or not.

3 NR Uu enhancements to enable NR sidelink mode 1


Issue 6.1   Shared Carrier

Agreements [RAN1 #99]:
	• NR supports SL transmissions at least in cell-specific UL resources in Uu.
It is possible that a shared TDD carrier is configured with a significant number of flexible slots which reduces the number of available resources for sidelink transmission. Therefore, it would be beneficial if flexible slots/symbols can be made available for sidelink transmission. A resource pool is expected to support traffic with a wide-range of requirements, e.g. high throughput, low latency, etc, but if only sparse cell-specific UL slots are available for SL it is difficult to support high data rates and low latency. 

Observation 1 On shared TDD carrier, SL on cell-specific UL slots only, limits throughput and delay of transmissions.

Proposal 1 On shared TDD carrier, support sidelink transmission on flexible slots.

Evidently, making flexible slots available for SL comes at the expense of reduced resources for UL/DL. Thus, a more dynamic scheme where flexible slots are made available for SL temporarily to support asynchronous high-data traffic is desirable.

Proposal 2 Allow to allocate flexible slots for SL temporally. FFS mechanism to enable flexible sharing between Uu resources and SL resources.

 

Issue 9.1	UE reports

It has been proposed in RAN1 to use LTE-V2X congestion control as a basis for NR-V2X congestion control design. Assuming the same baseline principles are kept, most of the congestion control is performed at UE side (CBR measurement, CR-limit compliance…) under RRC configuration control. Still it would be beneficial to report CBR to the gNB so that the latter can take medium occupancy into account to dimension configured resources or number of configured resources for upcoming configured grants. 

Proposal 3 NR supports UE reports of CBR.

Issue 10.2	Pre-emption
In heavy traffic situations, when many users are requesting traffic, the gNB will allocate all or major portion of sidelink resources. If in this situation, the gNB receives a request for high priority transmission, and it has scheduled all sidelink resources, in a mix of dynamic and periodic (SPS, configured grant type 1, type 2, etc) allocations, it may not be able to schedule the resources for the high priority transmission in a timely manner. Waiting for the suitable resources getting freed up will result in violation of the quality of service (QoS) targets for the traffic in question, and will degrade the system efficiency. To be able to accommodate the additional high priority traffic, during the time the gNB does not have sufficient resources available for the target traffic, a mechanism can be envisaged where the gNB can free up sidelink resources which have been pre-allocated to some users. The newly freed resources can, thus, be quickly used for the transmission of high priority traffic within their QoS constraints. To liberate the pre-allocated resources, the base station can send a blocking indication to free up the configured grant resources. This blocking indication can be transmitted prior to the configured grant occasion(s), target of blocking, with a certain margin to allow the decodability of this blocking indication at the users configured to use this resource.

Proposal 4 The gNB can transmit a blocking indication to restrict the usage of sidelink configured grant resources which it pre-allocated to one or a group of sidelink users.

4 Conclusions
The following proposals have been made in this document.
Observation 1 On shared TDD carrier, SL on cell-specific UL slots only, limits throughput and delay of transmissions.
Proposal 1 On shared TDD carrier, support sidelink transmission on flexible slots.
Proposal 2 Allow to allocate flexible slots for SL temporally. FFS mechanism
to enable flexible sharing between Uu resources and SL resources.
Proposal 3 NR supports UE reports of CBR.
[bookmark: _GoBack]Proposal 4 The gNB can transmit a blocking indication to restrict the usage of sidelink configured grant resources which it pre-allocated to one or a group of sidelink users.
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