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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 

This document summarizes companies’ views expressed on this objective at the RAN1#94bis meeting.
2	Decisions taken at RAN1#94
Agreement:
At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication
· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)
· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources
Notes:
· eNB control of NR sidelink and gNB control of LTE sidelink resources will be separately considered in corresponding agenda items. 
· Mode-2 definition covers potential sidelink radio-layer functionality or resource allocation sub-modes (subject to further refinement including merging of some or all of them) where
a) UE autonomously selects sidelink resource for transmission
b) UE assists sidelink resource selection for other UE(s)
c) UE is configured with NR configured grant (type-1 like) for sidelink transmission
d) UE schedules sidelink transmissions of other UEs

Agreements:
· NR Uu can assign NR sidelink resources for the following:
· Shared licensed carrier between Uu and NR sidelink
· Dedicated NR sidelink carrier

Agreements:
· Study at least the following NR sidelink resource allocation techniques:
· Dynamic resource allocation
· Activation/deactivation based
· E.g., semi-persistent scheduling allocation or NR grant free type-2 
· RRC (pre-)configured
· E.g., configured NR grant type-1, UE autonomous selection of resource(s) from resources configured by RRC
· RAN1 will study the level of network control, e.g., 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	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.

3.1 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. This use case was discussed by several companies (e.g., R1-1811337) and is viewed as beneficial.
Issue 1: Whether to support LTE control of both NR mode-1 and mode-2
Some companies pointed out that support for controlling mode-1 was more challenging than for mode-2. From the contributions, there is no consensus. RAN1 should discuss the following options:
· Option 1: LTE Uu controls both mode-1 and mode-2 NR sidelink communications
· Option 2: LTE Uu controls mode-1 NR sidelink only

Proposed conclusion: 
· LTE Uu can control at least mode-2 SL communications
· Further study the standardization impact and benefits of LTE Uu controlling both mode-1 SL communications

Agreements: (taken Wednesday morning)
It is supported that LTE Uu provides at least necessary semi-static configuration for NR mode-2 SL communications
FFS details
Further study impact and benefits of LTE Uu managing NR mode-1 SL communications

Issue 2: 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:
· Configuration of NR sidelink by LTE Uu is up to RAN2 (e.g., SIB equivalent to LTE SIB 21, dedicated RRC signaling)
· A list of NR sidelink configuration parameters will be needed by to RAN2 for the specification of an LTE higher layer broadcast signaling message (example of parameters: resource pools, BWPs, etc.)
· List will be mode-specific, depending on decision on Issue 1

Issue 3: 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
· Transmission timing
· Differentiation between unicast, groupcast, broadcast
· 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 4: 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#95.

Issue 5: Capability
One company mentioned that the ability of LTE Uu to schedule NR SL should be a UE capability. It is proposed to revisit this item later when more progress on this agenda item has been achieved.

3.2 NR Uu to control NR sidelink

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 not needed during the SI and may be sent to RAN2 once RAN1 is more advanced on the specification of NR sidelink design.
Proposed conclusion:
· Configuration of NR sidelink by NR Uu is up to RAN2 
· A list of NR sidelink configuration parameters will be needed by RAN2 for the specification of an NR higher layer broadcast signaling message 
· List will be mode-specific

There was discussion about which parameters should be configured (e.g., SFI). RAN1 needs to further discuss the configuration parameters needed for each mode.
Proposed conclusion: RAN1 to continue discussion on configuration parameters for each mode

Issue 2: NR sidelink resource allocation by NR Uu
This issue is discussed in virtually all contributions. However, few additional details were provided, compared with last meeting. Study and comparison of sidelink resource allocation techniques should continue. In particular, it would be beneficial to compare the techniques by means of system-level simulations, including throughput, latency, control overhead, etc.

Offline consensus: 
Continue studying NR sidelink resource allocation techniques by NR Uu for mode-1 :
· Dynamic resource allocation
· Semi-persistent scheduling allocation or NR grant type-2 (activation/de-activation by physical layer signaling)
· Grant free transmission i.e., configured NR grant type-1


The configuration parameters for dynamic resource allocation are:
· …
The configuration parameters for SPS resource allocation are:
· …
The configuration parameters for NR grant type-1 resource allocation are:
· …
The configuration parameters for NR grant type-2 resource allocation are:
· …

Issue 3: NR sidelink resource allocation by NR Uu for dynamic resource allocation
There were discussions of the parameters to include in the scheduling grant , with some companies indicating that the gNB should provide all the scheduling information (e.g., R1-1810456) whereas others indicated that the UE should have freedom to select some parameters (e.g., R1-18115597).

Proposed conclusion: Discuss the parameters provided by the network in the scheduling grant for each of the resource allocation technique

The parameters provided in the DCI by the network for dynamic resource allocation are:
· …
The parameters provided in the DCI by the network for SPS resource allocation are:
· …
The parameters provided in the DCI by the network for NR grant type-1 resource allocation are:
· …
The parameters provided in the DCI by the network for NR grant type-2 resource allocation are:
· …

Issue 4: Sidelink resource sharing
Three companies mentioned that resource pool sharing between eNB-scheduled and non eNB-scheduled UEs should be studied. System-level performance evaluations should be provided to determine if resource pool sharing is beneficial.
Proposed conclusion: Evaluate whether it is beneficial to have eNB-scheduled and non-eNB-scheduled UEs sharing the same resource pool

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. There seems to be consensus that sidelink transmission can use UL resources. There are discussions whether to include “X” or “F” resources, and whether to share at the slot level or at the symbol level. Note that discussion on this issue may overlap with discussion in other agenda items.
Proposed conclusion
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)


Conclusion: which resources to use for SL transmission and other network-control sidelink issues (e.g., power control) in the case of shared carrier will be discussed in this AI (or equivalent) in future meetings

Issue 6: Uplink signaling
Several companies pointed out that with the introduction of unicast, feedback from the UE to the gNB was necessary. The channel mentioned for sending this feedback was the PUCCH. Potential information to be sent included: HARQ feedback, CSI, SR, BSR.

Proposed conclusion:
· Study whether the following feedback from the UE to the gNB is beneficial:
· A/N feedback
· CSI and beam information
· SL BSR
· SL SR
· Geo-reporting
· Study how to send this feedback (which channel, which format, RRC signaling, etc.)

Issue 7: Dual connectivity and intermode operation
May split into two different issues
Some companies discussed the UE behavior when it can be controlled by both the eNB and the gNB. Other companies discussed whether a UE could operate in both modes.  More specifically, the following problems were mentioned:
· Coordinate between eNB and gNB when NR is not available: CATT
· Dual connectivity (NR, LTE) for controlling NR Uu: ATT, Mediatek, Fujitstu, CATT
· Switching between both modes: Intel
It is unclear if these issues should be addressed in this SI. 
Proposed conclusion: discuss whether the following issues should be addressed:
· Dual connectivity (NR, LTE) for controlling NR Uu
· Switching between mode-1 and mode-2

4	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.

Offline consensus:
It is supported that NR Uu provides necessary semi-static configuration for mode-4 LTE SL communications
From RAN1 perspective, signalling should be similar to LTE in terms of UE-specific or cell-specific
Signalling details up to RAN2

Further study feasibility, benefits (others than ones already identified for LTE) and impact of NR Uu managing LTE mode-3 SL communications. 

Offline consensus:
· Send LS to RAN2 informing them of NR Uu managing mode-4 LTE and LTE Uu managing NR mode-2 SL
· For NR Uu managing mode-4 LTE, ask RAN2 to work on signalling
· For LTE Uu managing NR mode-2, RAN1 is continuing working on identifying necessary details, including parameters


Issue 2: NR Uu scheduling of LTE sidelink
There was discussion on the effort involved to support dynamic scheduling for LTE-V. Most of the objections seem to be about the complexity of supporting dynamic scheduling. Most companies appear supportive to dynamic scheduling and mention designing an NR DCI with the content of LTE DCI format 5A. A reasonable proposal is to study what is required to design a DCI to dynamically schedule LTE-V communications.
Proposed conclusion: Study the design an NR DCI with the contents of LTE DCI format 5A
Some of the issues discussed for dynamic scheduling are listed:
· Timing (when NR and LTE) use different SCS
· DCI size
· SPS activation/deactivation
· SL-RNTI (different than NR SL-RNTI)
· Identification for cross-RAT scheduling
· Same DCI format for NR and LTE

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.

Issue 4: sidelink BSR
Two companies mentioned that it would be advantageous to introduce a sidelink BSR at MAC layer to indicate the buffer status of LTE-V2X or NR-V2X or both.
Other issues
· Synchronization: Enable NR-Uu interface for LTE-V2X sidelink synchronization (note: should be discussed under AI 7.2.4.1.3)
· Prioritization: 
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