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1 Introduction
At RAN#80, a new SI was approved on V2X in NR. This SI is to study the support of advanced V2X services beyond services supported in LTE Rel-15 V2X. Uu-based resource allocation configuration is one of the objectives of this SI:
3: Uu-based sidelink resource allocation/configuration (LTE V2X Mode3-like and Mode4-like) [RAN1, RAN2]:
· Identify necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network 
· Identify necessary enhancements of NR Uu to control LTE sidelink from the cellular network 

[bookmark: _GoBack]This document summarizes companies’ views expressed on this objective at the RAN1#94 meeting and summarizes the offline discussion.

2	Enhancements of LTE Uu and NR Uu to control NR sidelink 
A total of 17 contributions was submitted. Most companies split the discussion into whether LTE Uu or NR Uu controls NR sidelink.
2.1 LTE Uu to control NR sidelink
The use case considered by most companies to motivate this study is one where NR sidelink is used for V2X communication, but where NR cellular coverage is more limited than LTE cellular coverage, as would be expected in the early deployments of NR.

Issue 1: NR sidelink configuration by LTE Uu
This issue was the most discussed in contributions. It was pointed out that sidelink communication benefited from getting configuration information from the eNB, such as: Resource pools, bandwidth parts, numerology (note: depending on RAN1 decisions of NR sidelink design). This improvement is valid for both “mode-3” and “mode-4” communications. From the companies expressing views, there seems to be consensus that this configuration can be provided by RRC signaling. While dedicated RRC signaling was mentioned, the majority view seems to have a SIB.
Proposed conclusion: A list of NR sidelink configuration parameters can be provided to RAN2 for the design of an LTE higher layer broadcast signaling message (example of parameters: resource pools, BWPs, etc.)

Issue 2: NR sidelink resource allocation by LTE Uu
Companies discussed whether a DCI to schedule NR sidelink would be appropriate. The following issues were pointed out:
· Numerology, slot configuration, bandwidth parts are NR concepts that do not have equivalents in LTE
· Latency: the current LTE latency is too high for some NR sidelink application
· DCI reliability may need to be improved for the high reliability V2X use cases
· HARQ information, power control may need to be introduced
· There might be a need to differentiate between an NR SL grant and LTE SL grant (note: it might be automatic if a new DCI is designed)

Proposed conclusion: Study whether an LTE DCI can be designed to schedule NR sidelink, taking into account the above list of issues

Issue 3: UCI feedback
One company mentioned that if HARQ is supported, the UE may need to feedback A/Ns, and that using the Uu is a possibility. In such a case a UCI feedback may be needed.
Since this issue was mentioned by one company only, the proposal is to encourage companies to think about the issue for RAN1#94b.

Issue 4: Synchronization
One company mentioned using the eNB as a synchronization source for NR sidelink. This should be discussed under AI 7.2.4.1.3.

2.2 NR Uu to control NR sidelink
Most companies explain that using NR Uu to control NR sidelink is beneficial since it enables better interference management and resource utilization. Some companies also mention that a similar mode was designed for LTE Uu to schedule LTE sidelink, and that this work should be reused. These two observations somehow guide the discussion.

Issue 1: NR sidelink configuration by NR Uu
Few companies explicitly discuss this issue, although implicitly, it appears that most companies assume that there will be RRC message (SIB and/or dedicated) to configure transmission parameters for NR sidelink. Therefore, it seems appropriate to have the following proposal. Note that the list of RRC parameters is probably not needed at this stage and may be sent to RAN2 once RAN1 is more advanced on the study of NR sidelink design.
Proposed conclusion: A list of NR sidelink configuration parameters can be provided to RAN2 to design an NR higher layer broadcast signaling message (example of parameters: resource pools, BWPs, etc.)

Issue 2: NR sidelink resource allocation by NR Uu
This issue is discussed in virtually all contributions. There seems to be consensus that functionalities equivalent to mode-3 are needed, and that both dynamic and semi-persistent scheduling should be supported.
In addition, other techniques where the gNB has less control on scheduling are discussed. One company proposed to have a resource grant (time and frequency), but leave the other transmission parameters (e.g., MCS) up to the UE. Two companies discussed having grant-free transmission, where the gNB provides a resource allocation as a time-frequency pattern, but the UE uses the allocation only when needing to transmit something.
At this stage of the SI, it seems necessary to study and compare these proposals to determine which one(s) are the most promising for a given type of traffic to meet the NR V2X latency and reliability requirements.
.
Proposed conclusion: Study at least the following NR sidelink resource allocation techniques by NR Uu:
· Dynamic resource allocation
· Semi-persistent scheduling allocation or NR grant free type-2 (activation/de-activation by physical layer signaling)
· Grant free transmission i.e., configured NR grant type-1
RAN1 will study the level of network control, e.g., whether the UE may selects other parameters (e.g., MCS) and/or the exact transmission resources

Issue 3: Sidelink resource sharing
Several companies mentioned that resource pool sharing between eNB-scheduled and non eNB-scheduled UEs should be studied. 
Proposed conclusion: Study whether it is beneficial to have eNB-scheduled and non-eNB-scheduled UEs sharing the same resources

Issue 4: SL resource allocation
Although not discussed in many contributions, it was mentioned that Uu should be able to schedule resources on shared carrier and on dedicated SL carrier, as is the case for LTE-V.
Proposed conclusion (offline consensus): NR Uu can assign resources for the following:
· Shared carrier between Uu and sidelink
· Dedicated sidelink carrier

Issue 5: SL resources on a shared carrier
While discussed by a single company, the issue of where the SL transmission are located on a Uu carrier (UL, DL, ‘X’) needs to be discussed.
Proposed conclusion (discussed during offline session)
For shared carriers, with the existing signaling, the symbols used for sidelink transmission, the symbols can be:
· Option 1: UL only
· Option 2: UL+X, 
· Option 3: X only
· Option 4: any symbol (UL, DL, X)

Note: Whether to introduce a new state for X (.e.g, ‘SL’) can be discussed. If SL is introduced, option 5: SL only can be considered

Other issues:
There were issues mentioned in a few contributions. Companies are encouraged to investigate these issues:
· Additional UE reporting to assist scheduler, including enhancement to existing measurements or new measurement reports to assist gNB scheduling
· Aggressive resource reuse with beamforming
· Coexistence on NR sidelink, Uu LTE and Uu Nr
· Sidelink resource reservation and preemption
· Congestion control
· Priority management (whether SL can preempt Uu, and how)
· Transmission timing with multiple SCSs, HARQ timing
· Which MCS table to use in the DCI
· TDD slot structure
· UCI feedback for A/N and UCI
· Dedicated/common RRC signaling enhancements to support SL scheduling by Uu
· Introduction of a sidelink BSR
· Resource pool defined within bandwidth part, and inter-bandwidth part scheduling not supported 
· Coexistence between NR SL, NR Uu and LTE Uu

3 	Enhancements of NR Uu to control LTE sidelink 
12 contributions were submitted under this AI. One company suggested evaluating the benefits of having NR Uu controlling LTE sidelink. Another company listed beneficial scenarios. 
 Issue 1: NR Uu configuration of LTE sidelink
Similarly to NR sidelink configuration by Uu, most of companies discussed the need to provide the LTE sidelink configuration parameters such as resource pools, or generally speaking the content of SIB21. The usage of RRC signaling (either SIB or dedicated) was explicitly mentioned.
Proposed conclusion: An NR higher layer broadcast signaling message with the content of LTE SIB 21 is needed for NR Uu configuration of LTE sidelink.

Issue 2: NR Uu scheduling of LTE sidelink
The need to design an NR DCI with the content of LTE DCI format 5A was described in most of the contributions. 
Proposed conclusion: Design an NR DCI with the contents of LTE DCI format 5A
In addition, two other possible enhancements were described:
· A timing indicator to indicate when the NR DCI applies
· gNB use LTE-V-RNTI and NR-V-RNTI to scramble respective LTE or NR sidelink grants.

Issue 3: Dual connectivity
3 contributions discussed the need of NR/LTE linkage. It was observed that the dual connectivity framework could support NR Uu interface as MCG to control NR and LTE sidelink as SCG.

Other issues
· Synchronization: Enable NR-Uu interface for LTE-V2X sidelink synchronization (note: should be discussed under AI 7.2.4.1.3)
· Study the introduction of sidelink BSR at MAC layer to indicate the buffer status of LTE-V2X or NR-V2X or both
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