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[bookmark: _Ref124589705][bookmark: _Ref129681862]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]), V2X SI and new WI, captured in TR38.885 [5] and RP-190766 [1], are noted down in the relevant sub-items before presenting our views and proposals in those topics

RAN1 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
· 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.

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.
[bookmark: _Toc3237573]
TR38.885:
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.

NR Uu enhancements to enable NR sidelink mode 1

Issue 2.3.	Level of control by the gNB
Although it is necessary to maintain a close control by the gNB of UE activities, for SL mode 1 it seems difficult to maintain full control as in Uu case. In particular, when single DCI schedules multiple transmissions of a single TB, RV may change in the course of the retransmissions and thus RV indication has to be indicated to the Rx UE at each transmission occurrence.  This is not feasible if RV is conveyed by DCI and thus it is necessary to have RV included in SCI. 

Observation 1: Following RAN1#96b agreements, a single DCI can schedule multiple sidelink transmissions of a TB, however if RV indication is kept in the DCI as in Uu, the same RV must be used for all the transmissions of a DCI grant.
Proposal 1: RV indication is provided in SCI.

Issue 3.1. Granting multiple resources with a single DCI
When a dynamic grant provides resources for multiple sidelink transmissions of a single TB (as per RAN1#96b agreement), resources are pre-allocated for a certain duration and hence can’t be adapted to the channel conditions within this duration. In order to minimize the likelihood of repetitive bad radio channel conditions, it makes sense to exploit time and frequency diversity in the SL repetition pattern. Whether this must be done with pre-defined TFRPs or with time / frequency offsets is FFS.
Proposal 2: Dynamic grant for multiple transmissions of a single TB must exploit time and frequency diversity. Whether this must be done via pre-defined TFRPs or via time and frequency offsets indications is FFS.

Issue 4.2.	Multiple simultaneously active configured grants
The different advanced NR V2X use cases bring a wide variety in terms of latency and throughput requirements. Furthermore, requirements of each use case are themselves highly variable (e.g. several orders of magnitude for throughputs, up to x30 variation on latency) therefore flexibility of the resource allocation schemes has to be privileged. 


Table 1 Advanced NR V2X use cases and requirements
	Use cases
	Payload (bytes)
	Latency (ms)
	Reliability (%)
	Data Rate (Mbps)

	Vehicle Platooning
	50-6500
	10-20
	90-99.99
	0.012-65

	Advanced Driving
	300-12000
	3-100
	90-99.999
	0.096-53

	Extended Sensors
	1600
	3-100
	90 - 99.999
	10-1000

	Remote Driving
	
	5
	99.999
	UL: 25, DL:1



In a realistic configuration, the different advanced V2X use cases will not be mutually exclusive, meaning that a UE involved in a platoon can for example simultaneously exploit extended sensors. 
Observation 2: A UE can support several advanced V2X use cases simultaneously.

In order to accommodate the different resource scheduling requirements and their time variability, support of multiple configured grants with different repetition patterns adapted to the active use cases is considered beneficial. Therefore, the following is proposed 
Proposal 3: Multiple configured grants per UE are supported on SL

Issue 5.3	DCI activating/releasing multiple type-2 configured grants
In addition, considering again the variety of advanced NR V2X use cases, it is very likely that they will have different duty cycles and activation/deactivation periods, it is thus beneficial to support independent dynamic activation/de-activation of the configured grants sustaining these use cases (for type 2 configured grants). 
Observation 3: When several advanced NR V2X use cases are supported by a UE they are typically asynchronous with independent duty cycles.

Proposal 4: Multiple type 2 configured grants per UE with independent dynamic activation/deactivation are supported on SL

[bookmark: _Ref129681832]

Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]The following proposals have been made in this document.
Issue 2.3
Observation 1: Following RAN1#96b agreements, a single DCI can schedule multiple sidelink transmissions of a TB, however if RV indication is kept in the DCI as in Uu, the same RV must be used for all the transmissions of a DCI grant.
Proposal 1: RV indication is provided in SCI.

Issue 3.1
Proposal 2: Dynamic grant for multiple transmission of a single TB must exploit time and frequency diversity. Whether this must be done via pre-defined TFRPs or via time and frequency offsets indications is FFS.

Issue 4.2
Observation 2: A UE can support several advanced V2X use cases simultaneously.
Proposal 3: Multiple configured grants per UE are supported on SL

Issue 5.3
Observation 3: When several advanced NR V2X use cases are supported by a UE they are typically asynchronous with independent duty cycles.
[bookmark: _GoBack]Proposal 4: Multiple type 2 configured grants per UE with independent dynamic activation/deactivation are supported on SL
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