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[bookmark: _Ref513464071]Introduction
The Uu-based sidelink resource allocation/configuration was discussed in RAN1 meeting #94 [1], RAN1 meeting #94b [2] and RAN1 meeting #95 [3]. Several agreements have been made in RAN1 meeting #95 [3]:
Agreements:
The following NR sidelink resource allocation techniques by NR Uu for mode-1 are supported:
· Dynamic resource allocation
· Configured grant. 
· FFS whether type-1 and/or type-2 
Agreements:
· In continuing evaluating NR Uu scheduling of LTE sidelink mode-3, consider at least:
· What will be required on the UE side to support such feature 
· DCI design (e.g., whether DCI 5A can be reused)
· Deployment scenarios where it is beneficial

In this contribution, we discuss the aspects related to Uu-based sidelink resource allocation and configuration.
Discussion
[bookmark: _Hlk534382256]NR Uu to control NR sidelink 
The NR Uu interface can be used to configure the NR V2X sidelink. Like LTE V2X, common configurations could be via SIB and dedicated configurations could be via RRC messages in NR V2X. The NR Uu based configuration should be developed to support new features in NR V2X sidelink. It was agreed in RAN1 meeting #95 [3] that BWP is defined for NR sidelink; the same sidelink BWP is used for both transmitter and receiver; each resource pool is (pre)configured within a sidelink BWP; only one sidelink BWP is active in a carrier and numerology is a part of sidelink BWP configuration. Sidelink BWP configurations should be developed. 
Besides sidelink configurations, the NR Uu interface could also be used for resource allocation for NR mode 1 UE. It was agreed in RAN1 meeting #95 [3] that NR Uu supports sidelink resource allocation for mode 1 UE with dynamic resource allocation and configured grant. It is open to support type-1 and/or type-2 configured grant. The type-2 configured grant is like SPS configuration in LTE V2X. This type of configured grant can reduce the control overhead for sidelink transmission compared to dynamic resource allocation, especially for periodic traffic. Furthermore, we may consider multiple active NR sidelink type-2 configured grants for different services. 
Proposal 1: NR Uu interface should support NR sidelink type-2 configured grant resource allocation for Mode 1 UE. Multiple active NR sidelink type-2 configured grants should be considered. 
Unlike LTE V2X sidelink which only supports broadcast transmissions, NR V2X sidelink also supports groupcast and unicast transmissions. For unicast and groupcast sidelink transmissions, HARQ feedback is supported [2] to ensure the reliable delivery of sidelink data. Other feedback information may also be needed for link adaptation or closed-loop MIMO operations (cf [4]). One possible way to accomplish this is to have the UE transmitting sidelink data reserve the resources for feedback from the receiving UE. This approach has lower latency and complexity than to have the receiving UE obtain resources (e.g., via gNB or sensing) for its feedback. If the transmitting UE is a mode 1 UE, it may need to obtain both the data transmission resources and the feedback resources from the gNB. 
Proposal 2: NR Uu interface to simultaneously schedule the data transmission resources and the feedback resources for V2X sidelink unicast and groupcast should be studied.
It was agreed in RAN1 meeting #95 [3] that UE reports sidelink traffic-related information over Uu. It was also agreed in RAN2 meeting #104 [5] that the sidelink UE assistance reporting mechanism in LTE is taken as the baseline for NR V2X sidelink. In LTE V2X, the contents of sidelink traffic-related information (in the IE TrafficPatternInfo) include traffic periodicity, timing offset, data priority information and message size. 
Unlike LTE V2X sidelink whose periodic traffic has a small variation of payload sizes, the periodic traffic in NR V2X sidelink may have a large variation of payload sizes. For example, in the NR/LTE evaluation methodology for V2X study [6], the periodic traffic model 3 has packet size variations from 30000 bytes to 60000 bytes. A single message size reporting for periodic traffic as in LTE V2X may not be enough to facilitate gNB scheduling. In general, the range of message sizes in sidelink periodic traffic may be known to UE. Instead of reporting a single message size, UE may report the range of message sizes for its periodic traffic. In some cases (e.g., CAM traffic [7]) where the possible message sizes in periodic traffic follow a predefined pattern, UE may report one or more message sizes for its periodic traffic.
Proposal 3: NR supports UE reporting sidelink traffic-related information over Uu, which at least includes traffic periodicity, timing offset, data QoS information and details of message sizes (e.g., message size range or multiple message sizes). 
The type-2 configured grant resource allocation may not efficiently support the periodic traffic with large variations of payload sizes. If an allocated resource of each occurrence matches the minimum payload size of the periodic traffic, then it is not enough for packets with larger sizes. If an allocated resource of each occurrence matches the maximum payload size of the periodic traffic, then it is a waste of resources for packets with smaller sizes. Hence, an efficient type-2 configured grant resource allocation scheme and its associated NR Uu interface enhancement may be further studied. 
Proposal 4: NR Uu interface to support NR sidelink type-2 configured grant resource allocation for periodic traffic with variable payload sizes should be studied.

[bookmark: _Hlk534382284]Shared carrier between NR Uu and NR sidelink
It was agreed in RAN1 meeting #94 [1] that NR Uu can assign NR sidelink resources for dedicated NR sidelink carrier or shared licensed carrier between Uu and NR sidelink. For the shared licensed carrier with the existing signaling, the symbols used for sidelink transmission, can be 1). UL only; 2). UL+X; 3). X only; 4). any symbol (UL, DL, X). It is open to introduce a new state for X, as SL, which results in the fifth option of SL only. 
The last option is to allocate dedicated sidelink symbols, which may not be efficient in terms of resource usage. The fourth option keeps the possibility of allocating downlink symbols for sidelink transmissions. This may not be desirable from the network control point of view, and it will affect the downlink data transmissions. In the third option, all sidelink symbols are flexible. This results in fully dynamic resource pool (re)configuration, which may be infeasible for out-of-coverage UEs. 
The first option is like LTE V2X, where the sidelink and uplink may share common symbols. The priority based selection between sidelink transmission and uplink transmission in LTE V2X may be applied as well. In the second option, the symbols for sidelink transmission could be either from uplink symbols or from flexible symbols. This approach provides flexibilities in resource allocation, but the dynamic resource pool (re)configuration may need to be supported in compensation. Based on the above arguments, we have the following proposal. 
Proposal 5: In shared carrier between NR Uu and NR sidelink, support to use UL symbols for sidelink transmission as a baseline. Further study using UL+X symbols for sidelink transmission.

[bookmark: _Hlk534382311]LTE Uu to control NR sidelink
The identification of necessary enhancements of LTE Uu interface to control NR sidelink belongs to the scope of this study item [8]. One use case scenario here is to support NR V2X devices operating in areas where NR has not been deployed yet. 
[bookmark: _GoBack]It is supported [2] that LTE Uu provides at least necessary semi-static configuration for NR mode 2 UE sidelink communication. The details are still open. LTE V2X supports the sidelink configurations of neighboring frequencies (e.g., the IE v2x-InterfreqInfoList). A similar approach could be extended for configuring NR V2X sidelink. The configuration could be sent over common configurations, e.g., a new LTE SIB. The dedicated configurations for NR V2X sidelink may need to be further studied. The configuration should at least include the resource pool for NR sidelink transmissions, which may have different parameters (e.g., bandwidth) from those in the resource pool for LTE sidelink transmissions. 
Proposal 6: LTE Uu at least supports the resource pool configuration for NR mode 2 UE sidelink transmissions.
It was agreed [2] that the impact and benefits of LTE Uu managing NR mode 1 UE sidelink communication are for further study. Below we list a few issues of LTE Uu scheduling NR mode 1 UE sidelink communication.
1. Some advanced NR V2X use cases have latency requirements as low as 3 ms and many use cases have latency requirements of 10 ms. Supporting mode 1 network scheduling with such short latency using the current LTE Uu interface may be challenging and would likely require some changes to the LTE Uu. 
2. Sidelink unicast and groupcast are supported in NR V2X, where the resources for feedback may be scheduled by base station. The LTE Uu interface enhancement is needed to support the scheduling of feedback resources.
3. The numerology of LTE Uu could be different from that of NR sidelink. It will be hard for LTE Uu to support the scheduling of NR sidelink with subcarrier spacing other than 15 kHz. 

We note that for the cases where the requirements cannot be met due to current LTE Uu limitations, mode 2 may be used to support the desired service. In short, even if the LTE Uu cannot support all advanced use cases, in our view it is still possible to use NR V2X under LTE coverage.
The LTE Uu interface can still be used to schedule NR V2X sidelink transmissions with some restrictions. For example, it can be applied when the NR sidelink BWP has the subcarrier spacing of 15 kHz and when the NR V2X use cases have relaxed latency requirements. 
Proposal 7: Further study the feasibility of scheduling NR V2X sidelink via LTE Uu.

NR Uu to control LTE sidelink
It was agreed in RAN1 #95 [3] that when continuing to evaluate NR Uu scheduling of LTE mode 3 UE, the applicable deployment scenarios are to be considered. One scenario is when in the latter stage of NR deployment, an LTE network may be upgraded to an NR network. An NR vehicle can only connect to gNB, while it may still support LTE sidelink for basic safety services. Another scenario is that of a new vehicle deployed with standalone NR wanting to communicate with an old vehicle via LTE sidelink.
A new NR DCI format, with similar contents as LTE DCI format 5A, is needed for NR Uu to schedule LTE mode 3 UE. This NR DCI format should support both dynamic scheduling and SPS. In LTE V2X, the payload size of DCI format 5A is aligned with DCI format 0. To reduce the blind decoding of NR DCI, the payload size of the new NR DCI format should be aligned with some existing NR DCI formats. It is preferred to pad as few zeros as possible for the new NR DCI format to align with the payload size of an existing NR DCI format. This could improve the transmission reliability of the new NR DCI format. Two options for the new NR DCI format payload size could be aligned to DCI format 0_0 or compact DCI format [9]. 
Proposal 8: NR Uu interface supports a new DCI format to schedule (including both dynamic scheduling and SPS) mode 3 UEs in LTE sidelink. 

Conclusion
In this contribution, we provide our views on the Uu-based sidelink resource allocation and configuration. Our proposals are as follows:
[bookmark: _Hlk534382234]Proposal 1: NR Uu interface should support NR sidelink type-2 configured grant resource allocation for Mode 1 UE. Multiple active NR sidelink type-2 configured grants should be considered. 
Proposal 2: NR Uu interface to simultaneously schedule the data transmission resources and the feedback resources for V2X sidelink unicast and groupcast should be studied.
Proposal 3: NR supports UE reporting sidelink traffic-related information over Uu, which at least includes traffic periodicity, timing offset, data QoS information and details of message sizes (e.g., range of or multiple message sizes). 
Proposal 4: NR Uu interface to support NR sidelink type-2 configured grant resource allocation for periodic traffic with variable payload sizes should be studied.
Proposal 5: In shared carrier between NR Uu and NR sidelink, support to use UL symbols for sidelink transmission as a baseline. Further study using UL+X symbols for sidelink transmission.
Proposal 6: LTE Uu at least supports the resource pool configuration for NR mode 2 UE sidelink transmissions.
Proposal 7: Further study the feasibility of scheduling NR V2X sidelink via LTE Uu.
Proposal 8: NR Uu interface supports a new DCI format to schedule (including both dynamic scheduling and SPS) mode 3 UEs in LTE sidelink. 
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