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Introduction
The work item for NR sidelink evolution was approved in RAN#94e and revised in RAN#96, and the following objectives were identified in relation to the co-channel coexistence between LTE and NR sidelink:
4. Study and specify, if necessary, mechanism(s) for co-channel coexistence for LTE sidelink and NR sidelink including performance, necessity, feasibility, and potential specification impact if any [RAN1, RAN2, RAN4]
· Reuse the in-device coexistence framework defined in Rel-16 as much as possible

This document provides a summary of the submitted contributions, email discussion topics and outcomes during RAN1#110 meeting for AI 9.4.2.
[110-R18-SL] To be used for sharing updates on online/offline schedule, details on what is to be discussed in online/offline sessions, tdoc number of the moderator summary for online session, etc – Kevin (OPPO)

Collection of Agreements/Conclusions in RAN1#110
Section to be filled at the end of the meeting, compiling all agreements/conclusions/working assumptions.
TBD

Device Types and Operational Modes
For both LTE SL and NR SL to co-exist within the same frequency channel, it is important to limit the scope of the study based on the inputs of the companies as well as on the permitted time allocated for this topic. This includes the type of devices that are considered – devices that contain both LTE SL and NR SL modules, which was considered in the Rel-16 in-device coexistence topic and devices that contain only NR SL modules. In the previous meeting, the following device types were discussed.
· Type A devices are Rel-18 devices that contain both LTE SL and NR SL modules
· Type B devices are Rel-18 devices that contain only NR SL modules
· Type C devices are Rel-14/Rel-15 devices that contain only LTE SL modules 
· Type D devices are Rel-16/17 devices that contain only NR SL modules
· Type E devices are Rel-16 devices that contain both LTE SL and NR SL modules based on in-device coexistence framework
Two aspects regarding the device types were discussed – one was which of the device types have to support co‑channel coexistence, covered in Sections 4.1, 4.2 and 4.3, and the other aspect was regarding which device types these supported devices have to co‑exist with, covered in Section 4.4.
The last version of the proposal that was discussed via email discussions in the previous meeting is as follows:
	Proposal 1-1 (V)
· For the study of co-channel coexistence solutions in Rel-18, at least device type A and type B are is considered.
· FFS: Whether type B devices are considered.
· For the study of co-channel coexistence solutions in Rel-18, the supported considered device type(s) coexist with type C devices in the same channel, type D and type E devices.
· Note: The considered device type(s) are backward compatible with Rel-16/17 devices and coexist when they operate over the same resource pool.
· Note:
· Type A devices are Rel-18 devices that contain both LTE SL and NR SL modules
· Type B devices are Rel-18 devices that contain only NR SL modules
· Type C devices are Rel-14/Rel-15 devices that contain only LTE SL modules 
· Type D devices are Rel-16/17 devices that contain only NR SL modules
· Type E devices are Rel-16 devices that contain both LTE SL and NR SL modules based on in-device coexistence framework



[ACTIVE] Issue 1-1: Type A Devices
Summary of Company Views from TDocs
Based on the inputs from the contributions, it is clear that majority of the companies (22) support type A devices. As per the WID, the in-device coexistence framework has to be reused as much as possible, which would mean that the type A devices should contain both the LTE SL and NR SL module. 
However, the exact definition of type A devices needs to be revisited since contributions from [3], [6] and [28] pointed out that the presence of both the LTE SL and NR SL modules alone do not define the device type, but rather it should be based on the capability of the LTE SL module to share sensing information with the NR SL module within the device, and on the capability of the NR SL module to include this sensing information in its sensing and resource selection procedure. Hence, we can define type A devices as follows:
· Type A devices are devices with the following characteristics:
· Contains both NR SL and LTE SL modules.
· LTE SL module is capable of sharing sensing information with the NR SL module.
· NR SL module is capable of considering this information in its own sensing and resource selection procedure.

The following agreement was made in the previous meeting, which defines one of the characteristics of the type A device with respect to the feasibility of dynamic resource pool sharing.
	Agreement: 
For studying the feasibility of dynamic resource sharing as a possible solution for co-channel coexistence, 
· For device type A, the NR SL module uses the sensing and resource reservation information shared by the LTE SL module.
· FFS details on how the NR SL module uses this information.
· FFS details on how the LTE SL module shares the information to the NR SL module, exact information shared, timeline etc.
· FFS: Whether/how to define other method(s) for device type A to be aware of resources being occupied by LTE SL.
· FFS: Whether/how device type B should be supported.



Hence, in this meeting, the FL proposes to define type A devices that have both an LTE SL module and an NR SL module, and the LTE SL module uses the Rel-16 in-device framework to share sensing and resource reservation information to the NR SL module. Based on this definition, companies can then decide whether type A devices can be supported for Rel-18 co-existence solutions.

Company Proposals:
The above summary is based on proposals collected from the contributions of different companies.
	Company
	Company proposal related to this issue

	Nokia, Nokia Shanghai Bell
	Observation 2: The in-device coexistence framework can be used for co-channel coexistence but with expected resource use efficiency degradation for both LTE and NR.
Proposal 7: RAN1 to make an assumption on the latency associated with the exchange of LTE SL sensing information from the LTE SL to the NR SL module.
Observation 3: Enhancements to in-device coexistence information exchange, will have to be enabled with no changes to LTE specifications, i.e. an inter-module interface is left for implementation.
Observation 4: A NR SL Type A device will have to be an NR module based on Rel-18 as NR SL specification changes would be needed.
Proposal 9: Support Type A devices with Rel-18 NR modules for LTE and NR SL co-channel coexistence.

	LG
	Proposal 4: The following combination of UE types should be considered as the baseline in the study of co-channel coexistence for LTE SL and NR SL:
	Type A: Devices that contain both LTE SL and NR SL modules
	Type C: Devices that contain only LTE SL module

	Huawei, HiSilicon
	Proposal 1: For co-channel coexistence in Rel-18, devices containing NR sidelink module shall be also able to decode LTE sidelink transmissions by its in-device LTE sidelink module. 
Proposal 2: For NR-V and LTE-V co-channel co-existence in Rel-18,
•	RAN1 only discusses enhancements related to Type A1 device.
•	RAN1 assumes Type A2 device already works in semi-static resource pool partitioning solution. Type A2 device in dynamic resource sharing solution is not supported.
•	Type B device is not supported.
•	Note:
o	A Type A1 device contains both LTE SL and NR SL modules, and use both modules for co-channel coexistence purpose.
o	A Type A2 device contains both LTE SL and NR SL modules, and use only NR SL module for co-channel coexistence purpose.
o	A Type B device contains only NR SL module.

	Spreadtrum
	Proposal 1: Devices type A and type B should be supported in the scope of the study of co- channel coexistence solutions in Rel-18, and could coexist with type C devices.

	Toyota
	Proposal 2:	The following device types are considered for the study of co-channel coexistence solutions:
•	Type A devices are Rel-18 devices that contain both LTE SL and NR SL modules with the availability of sensing and resource reservation information from the LTE SL module
•	Type B devices are Rel-18 devices that contain a NR SL module without the availability of sensing and resource reservation information from a colocalized LTE SL module (if any)
•	Type C devices are Rel-14/Rel-15 devices that contain only LTE SL modules

	ZTE, Sanechips
	Proposal 3:	To evaluate and support dynamic co-channel coexistence for LTE sidelink and NR sidelink, Type A device should be studied in high priority.

	OPPO
	Proposal 2: For co-channel coexistence in Rel-18, Type A devices with dual modules are considered as baseline.

	Fraunhofer
	Proposal 1: For co-channel coexistence between NR SL and LTE V2X, we propose that at least type A devices are supported, where the device contains both an NR SL modem and an LTE V2X modem.

	NEC
	Observation 2: 	Both type A UE (with LTE SL and NR SL modules) and type B UE (with NR SL module only) can work in SL co-existence solution A (TDM resource pools for the two RATs) and solution B (FDM resource pools for the two RATs).
Proposal 4:	SL co-existence solution A (TDM resource pools for the two RATs) and solution B (FDM resource pools for the two RATs) should be used as basic schemes for both type A UE (with LTE SL and NR SL modules) and type B UE (with NR SL module only).

	Intel
	Proposal 2: 
•	RAN1 should only consider co-existence mechanisms targeted for devices of type A, while these may transparently mitigate co-existence issues also for devices of type B.  

	Xiaomi
	Proposal 1: Both type A and type B devices can be considered for studying the feasibility of semi-static resource pool partition based solutions.	
Proposal 2: For studying the feasibility of dynamic resource sharing, only device type A is considered.  

	Panasonic
	Proposal 3: For V2X usage perspective, co-existence of type A and type C are sufficient (with the high priority). The co-existence among type A, B and C can be considered for SL use cases other than V2X (with lower priority). 
Proposal 4: Type A devices should be capable to receive both LTE SL and NR SL simultaneously 
Proposal 5: For SL UEs capable to perform simultaneous TX of LTE and NR SLs, some optimization on dynamic power sharing may also be considered

	Transsion
	Proposal 1: For the study of co-channel coexistence solutions in Rel-18, at least device type A and device type C should be considered.

	China Telecom
	Proposal 1: For the study of co-channel coexistence solutions in Rel-18, at least Type A devices that contain both LTE SL and NR SL modules are supported.
o	Further study and specify the necessity and feasibility of Type B devices that contain only NR SL modules.

	Samsung
	Proposal 2: For studying the feasibility of dynamic resource sharing as a possible solution for co-channel coexistence, in addition to device Type A, support device Type B, where
· No in-device LTE sensing and resource reservation information is shared with NR module.

	CMCC
	Proposal 1: For the study of co-channel coexistence for LTE sidelink and NR sidelink:
	Type A devices are studied for both semi-static partitioning solutions and dynamic resource sharing solutions;
	Type B devices can only be studied for semi-static partitioning solutions.
	Other types of devices are not considered in Rel-18.

	ETRI
	Proposal 1: For the study of co-channel coexistence solutions in Rel-18, at least device type A is considered.
	FFS: Whether type B devices are considered.

	Mitsubishi
	Observation 1: Agreements from previous meeting refer to undefined device types A/B.
Proposal 3: The following device types are defined for the purpose of the study:	
1.	Type A devices are dual-module LTE/ NR SL Rel.18 devices where the LTE sidelink module shares information with the colocalized NR sidelink module	
2.	Type B devices contain a Rel.18 NR SL module not assuming the availability of information from a colocalized LTE SL module	
3. 	Type C devices are Rel-14/Rel-15 devices that contain only LTE SL modules

	Qualcomm
	Observation 1: For the gradual transition from LTE SL to NR SL, it is necessary for NR SL UE-s to have collocated LTE SL modules which can communicate with legacy LTE SL UE-s operating the shared resource pool.
Proposal 1: RAN 1 should restrict the study of NR SL and LTE SL cochannel coexistence to a system with a mix of Type A and Type C devices only.

	Sharp
	Observation 1: Type A devices that contain both NR SL module and LTE SL module has been agreed to be considered in RAN1#109-e meeting.
Observation 2: There is no need to mention the release of a device in the definition of a device type.

	Apple
	Proposal 1: For the study of co-channel coexistence solutions in Rel-18, the following three types of devices are considered:
•	Type A devices are the devices with NR sidelink module which shares sensing and resource reservation information from in-device LTE sidelink module 
•	Type B devices are the devices with NR sidelink module which does not share sensing and resource reservation information from in-device LTE sidelink module 
•	Type C devices are the devices with only LTE sidelink module.

	Bosch
	Observation 2: Device Type A requires sharing between the LTE and NR sidelink co-located modules instantaneous resource sensing information, which is beyond Rel-16 in-device coexistence mechanism.
Proposal 2: For Type A device, study the level of cooperation needed between LTE/NR SL co-located modules for dynamic LTE/NR SL co-channel coexistence.



Company Views for 1st Round of Discussions
Would the following proposals be acceptable to the companies?
Proposal 1-1a:
· For co-channel coexistence solutions in Rel-18, device type A contains both LTE SL and NR SL modules.
· LTE SL module uses the Rel-16 in-device coexistence framework for sharing sensing and resource reservation information.
Proposal 1-1b:
· Support device type A for co-channel coexistence between LTE SL and NR SL.

	Company
	Yes/No
	Comments

	Intel
	Yes
	We agree with the proposal. While solutions defined in this AI could eventually mitigate co-existence for type B and type C devices, RAN1 should only consider co-existence mechanisms targeted for devices of type A, which are the only one that may be able to have and retrieve insightful information regarding SL NR and SL LTE devices and make appropriate action in this regards. 

	Apple
	Yes
	The sub-bullet of Proposal 1-1a may be modified to 
LTE SL module uses the Rel-16 in-device coexistence framework for sharing sensing and resource reservation information to NR SL module.

	Qualcomm
	Yes with updates
	We agree to this proposal (both 1-1a and 1-1b).

For proposal 1-1b, the wording should be updated as follows:
•	Support device type A for the study of co-channel coexistence between LTE SL and NR SL.

	Spreadtrum
	Yes
	



Summary of 1st Round of Discussions
TBD

[ACTIVE] Issue 1-2: Type B Devices
Summary of Company Views from TDocs
The following is a brief summary of the inputs from company contributions regarding type B devices:
· 13 companies support the use of type B devices, 
· 2 companies [3] and [27] do not support type B devices, 
· 2 companies [2] and [7] want to deprioritize type B devices, 
· 2 companies [21] and [30] wants to restrict its use to only semi-static resource pool partitioning solutions.
An aspect that was clarified by multiple companies is that the type B devices can also contain an LTE SL module, but the LTE SL module does not share sensing information with the co-located NR SL module using the Rel-16 in-device coexistence framework. This would allow the device to be capable of transmitting and receiving basic V2X messages using the LTE SL module to other legacy LTE UEs. It was also brought up that it is not reasonable to expect all future releases of NR SL devices to continue support of LTE SL using a separate co-located module. Hence it is the FL’s view that it is beneficial to first define type B devices and the decide whether to support them or not.
It is up to the NR SL module to determine the LTE SL resource allocation information to avoid resource collisions. It can do so in one of the following ways:
· Use IUC messages from other type A UEs. [1], [29], [32]
· It was pointed out that using IUC messages makes it dependent on other type A UEs, and thereby might not be a very reliable source of LTE sensing information. [1], [3], [15].
· The NR SL module can detect LTE SL transmissions by decoding LTE SCIs. [1]
· The NR SL module can perform energy-based sensing of LTE SL transmissions. [1], [30], [31]

Company Proposals:
The above summary is based on proposals collected from the contributions of different companies.
	Company
	Company proposal related to this issue

	Nokia, Nokia Shanghai Bell
	Proposal 10: For Type B devices, only NR Rel-18 onwards should be considered. 
Proposal 11: A Type B device should support at least one of the following LTE detection or sensing capabilities:
•	Capability B: NR SL device capability to detect LTE transmissions 
•	Capability A1: NR SL device capability to conduct energy-based sensing of LTE transmissions
•	Capability A2: NR SL device can receive LTE PSCCH (incl SCI) signals
Proposal 12: A Type B device should be able to discover when a Type A device capable of providing IUC support is nearby.  
Proposal 13: Both IUC Scheme 1 and Scheme 2 should be supported for NR SL Type B devices to enable co-channel coexistence.

	Huawei, HiSilicon
	Proposal 2: For NR-V and LTE-V co-channel co-existence in Rel-18,
•	RAN1 only discusses enhancements related to Type A1 device.
•	RAN1 assumes Type A2 device already works in semi-static resource pool partitioning solution. Type A2 device in dynamic resource sharing solution is not supported.
•	Type B device is not supported.
•	Note:
o	A Type A1 device contains both LTE SL and NR SL modules, and use both modules for co-channel coexistence purpose.
o	A Type A2 device contains both LTE SL and NR SL modules, and use only NR SL module for co-channel coexistence purpose.
o	A Type B device contains only NR SL module.

	Spreadtrum
	Proposal 1: Devices type A and type B should be supported in the scope of the study of co- channel coexistence solutions in Rel-18, and could coexist with type C devices.

	Toyota
	Proposal 2:	The following device types are considered for the study of co-channel coexistence solutions:
•	Type A devices are Rel-18 devices that contain both LTE SL and NR SL modules with the availability of sensing and resource reservation information from the LTE SL module
•	Type B devices are Rel-18 devices that contain a NR SL module without the availability of sensing and resource reservation information from a colocalized LTE SL module (if any)
•	Type C devices are Rel-14/Rel-15 devices that contain only LTE SL modules

	Fraunhofer
	Proposal 2: Study how type B devices containing only an NR SL modem can be used for co-channel coexistence with LTE V2X.

	Lenovo
	Proposal 1: Support to study co-channel coexistence for device type B with only NR SL module.

	NEC
	Observation 2: 	Both type A UE (with LTE SL and NR SL modules) and type B UE (with NR SL module only) can work in SL co-existence solution A (TDM resource pools for the two RATs) and solution B (FDM resource pools for the two RATs).
Proposal 4:	SL co-existence solution A (TDM resource pools for the two RATs) and solution B (FDM resource pools for the two RATs) should be used as basic schemes for both type A UE (with LTE SL and NR SL modules) and type B UE (with NR SL module only).

	Samsung
	Proposal 2: For studying the feasibility of dynamic resource sharing as a possible solution for co-channel coexistence, in addition to device Type A, support device Type B, where
· No in-device LTE sensing and resource reservation information is shared with NR module.
Observation 1: Type-B devices can include Rel-16/17 NR SL devices that don’t share sensing and resource reservation information with the on device NR SL module.
Observation 2: The benefit of having Rel-18 NR SL devices without LTE SL modules that co-exist with LTE SL should be further justified.

	CMCC
	Proposal 1: For the study of co-channel coexistence for LTE sidelink and NR sidelink:
	Type A devices are studied for both semi-static partitioning solutions and dynamic resource sharing solutions;
	Type B devices can only be studied for semi-static partitioning solutions.
	Other types of devices are not considered in Rel-18.

	Mitsubishi
	Observation 1: Agreements from previous meeting refer to undefined device types A/B.
Proposal 3: The following device types are defined for the purpose of the study:	
1.	Type A devices are dual-module LTE/ NR SL Rel.18 devices where the LTE sidelink module shares information with the colocalized NR sidelink module	
2.	Type B devices contain a Rel.18 NR SL module not assuming the availability of information from a colocalized LTE SL module	
3. 	Type C devices are Rel-14/Rel-15 devices that contain only LTE SL modules

	Qualcomm
	Observation 2: Type B devices may be able to coexist with legacy LTE SL devices but their inability to communicate and coordinate with Type C devices can potentially hamper the gradual adaption of NR SL.

	Sharp
	Proposal 1 (for conclusion): From RAN1 perspective, no specification work is envisioned for Type B devices (that contain only NR SL module, or the NR SL module does not assume any information shared by a co-located LTE SL module).

	Apple
	Proposal 1: For the study of co-channel coexistence solutions in Rel-18, the following three types of devices are considered:
•	Type A devices are the devices with NR sidelink module which shares sensing and resource reservation information from in-device LTE sidelink module 
•	Type B devices are the devices with NR sidelink module which does not share sensing and resource reservation information from in-device LTE sidelink module 
•	Type C devices are the devices with only LTE sidelink module.

	NTT DOCOMO
	Proposal 4:
•	Support device type B with the same priority as device type A.
Proposal 5:
•	If device type B is considered in Rel-18 co-channel coex, study how to obtain LTE-SL reservation information, including the following option.
o	Inter-UE coordination based on LTE-SL sensing results

	Bosch
	Observation 3: Type B device, as a solution for co-channel coexistence, assumes no access to instantaneous physical layer measurements from another LTE V2X modules (if co-located, e.g., for safety requirements).   
Observation 4: Type B device can be redefined to be:  “UEs can only with NR SL modules indirectly detect LTE transmissions without utilizing co-located LTE SL modules (if existing).”
Proposal 3: Consider Type B device at least for quasi-dynamic LTE/NR SL co-channel coexistence. 
-	FFS: indirect LTE sidelink transmission detection mechanisms, i.e., without decoding LTE SCI

	Ericsson
	Proposal 2	In the study of LTE-NR coexistence, device Type B are considered as the baseline and then optimizations can be considered for device Type A.

	WILUS
	Proposal 1: To accommodate co-channel coexistence for type B device and LTE SL, the inter-UE coordination scheme between type A device and type B device should be studied.
	Method for making a difference between the existing IUC message and the IUC message used for co-channel coexistence
	Method to request/provide IUC message of LTE SL resource information
	Method for exchanging sensing and resource reservation information of LTE SL UE(s)



Company Views for 1st Round of Discussions
Would the following proposals be acceptable to the companies?
Proposal 1-2a:
· For co-channel coexistence solutions in Rel-18, device type B contains at least an NR SL module 
· LTE SL modules, if present, do not use Rel-16 in-device coexistence framework for sharing sensing and resource reservation information.
· FFS how the NR SL module determines resources occupied by LTE SL UEs.
Proposal 1-2b:
· Support device type B for co-channel coexistence between LTE SL and NR SL.
Proposal 1-2c:
· For device type B, the following options are studied for NR SL module to determine the LTE sensing information (other options are not precluded)
· Option 1: Use IUC messages from other type A UEs.
· Option 2: The NR SL module detects LTE SL transmissions by decoding LTE SCIs.
· Option 3: The NR SL module performs energy-based sensing of LTE SL transmissions.

Comments for Proposal 1-2a
	 Company
	Yes/No
	Comments

	Intel
	No
	From prior meeting definition, the type B devices are those NR devices which do not contain the LTE SL module, therefore, we do not understand why the proposal contains “at least”. 
We are OK to consider the type B devices as part of the problem, but we do not think that solutions should be targeted for and defined using  these types of devices. Therefore, if the interpretation of the proposal is that type B are considered in the study as source of co-existence issue, then we are OK with the proposal. But if the proposal intends to include the type B devices as a target for solution development, we are NOT.

	Apple
	Yes
	

	Qualcomm
	No
	The support of LTE SL and NR SL modules on the same device without implementing Rel-16 in-device coexistence goes against the WID.

“Reuse the in-device coexistence framework defined in Rel-16 as much as possible”

	Spreadtrum
	No
	Share the view with QC




Comments for Proposal 1-2b
	 Company
	Yes/No
	Comments

	Intel
	No
	See reply above

	Apple
	Yes
	

	Qualcomm
	No
	We do not think Type B devices should be included in the study of cochannel coexistence. 

We agree that a type B device may potentially have lower cost/complexity compared to Type A. Moreover, a Type B device, from a physical layer and MAC layer perspective, can coexist with Type C devices using both semi-static pool partition as well a dynamic resource sharing.

Our main objection is from the fact that Type B devices with only a standalone NR module will not be able to communicate and coordinate with Type C devices in the system, impacting existing applications like basic safety messages (BSM) and coordinated automotive messages (CAM). This can lead to severe safety issues in the V2X system.

Further, it is unclear to us as to how a NR SL module and an LTE SL module can coexist on the same vehicle/device without having a shared interface. This, in our view, goes against the basic assumption made in the WID about reusing the in-device coexistence mechanism, which requires NR and LTE sharing future Tx and Rx timing and priority information.

	Spreadtrum
	No
	The capability of device type B for detecting or sensing LTE sidelink should be discussed firstly, and after that whether device type B should be supported or not. 



Comments for Proposal 1-2c
	 Company
	Yes/No
	Comments

	Intel
	Yes
	We are OK to pursue, and study Option 1, but we do not agree with option 2 and 3.
Specifically, for option 2, wouldn’t this imply that type B contains an LTE module? In this case, wouldn’t this type B be classified as type A device? 
For option 3, how would a type B device identify the priority of an LTE SL transmission, and would this option mean that LTE transmissions would be always prioritized over NR transmissions? So in this case, wouldn’t the semi-static resource partitioning solution be sufficient?

	Apple
	Yes
	We support Option 1.

	Qualcomm
	No 
	We strongly feel that RAN 1 should not invest time on designing solutions for Type B devices.

	Spreadtrum
	No
	Same to our reply for Proposal 1-2b, the capability of device type B for detecting or sensing LTE sidelink should be discussed firstly, and after that whether device type B should be supported or not.



Summary of 1st Round of Discussions
TBD

[ACTIVE] Issue 1-3: Device Type Coexistence
Summary of Company Views from TDocs
According to the WID’s justification, the coexistence solution should consider the “V2X deployment scenario where both LTE V2X and NR V2X devices are to coexist in the same frequency channel”. In the FL’s view, the WID requires new Rel-18 SL devices to be able to coexist with other Rel-14/15 LTE SL devices, in the same frequency channel. Hence, evaluation of all co-channel coexistence solutions applied to any new Rel-18 SL device should be evaluated to coexist with at least Rel-14/15 LTE SL devices.
However, the WID, under objectives, also state that “Rel-18 sidelink should be able to coexist with Rel-16/17 sidelink in the same resource pool.” to ensure backward compatibility. It was pointed out that the coexistence with Rel-16/17 for backward compatibility is a high level guidance from the plenary for all the Rel-18 objectives, and need not be captured explicitly.
Majority of the companies (14 companies) support the coexistence of type A and type B devices (if supported), with type C devices. This is as per the WID’s justification. Apart from this, [7], [10] and [31] suggest that the supported device types should also coexist with type D and E devices in the same resource pool.
According to the FL, it is obvious that device types A and/or B, depending on whether they are supported, have to coexist with LTE devices or type C devices. RAN1 will not pursue any further enhancements for other device types apart from type A and/or B, since no specification change to types C, D and E devices is possible within the scope of the WID.

Company Proposals:
The above summary is based on proposals collected from the contributions of different companies.
	Company
	Company proposal related to this issue

	Nokia, Nokia Shanghai Bell
	Proposal 8: A study of what information should be exchanged in a Type A device should be evaluated against the impact it has on both Type B and Type C devices. 

	LG
	Proposal 4: The following combination of UE types should be considered as the baseline in the study of co-channel coexistence for LTE SL and NR SL:
	Type A: Devices that contain both LTE SL and NR SL modules
	Type C: Devices that contain only LTE SL module

	Spreadtrum
	Proposal 1: Devices type A and type B should be supported in the scope of the study of co- channel coexistence solutions in Rel-18, and could coexist with type C devices.

	Toyota
	Proposal 2:	The following device types are considered for the study of co-channel coexistence solutions:
•	Type A devices are Rel-18 devices that contain both LTE SL and NR SL modules with the availability of sensing and resource reservation information from the LTE SL module
•	Type B devices are Rel-18 devices that contain a NR SL module without the availability of sensing and resource reservation information from a colocalized LTE SL module (if any)
•	Type C devices are Rel-14/Rel-15 devices that contain only LTE SL modules

	ZTE, Sanechips
	Proposal 1:	Considering the deployment scenarios, in addition to Rel-18 devices, Type C,D,E devices should be considered together.
Proposal 2:	To evaluate and support semi-static co-channel coexistence for LTE sidelink and NR sidelink, Type C/D/E devices should be taken into account.

	OPPO
	Proposal 1: Co-channel coexistence should focus on the coexistence between Rel-18 devices and LTE devices.

	CATT, GOHIGH
	Proposal 2: Feasibility of the co-channel coexistence solutions need to be evaluated with Type D/E devices.

	NEC
	Proposal 5:	Type A UE (with LTE SL and NR SL modules) should be considered to work in solution C (shared resource pool for the two RATs).

	Panasonic
	Proposal 3: For V2X usage perspective, co-existence of type A and type C are sufficient (with the high priority). The co-existence among type A, B and C can be considered for SL use cases other than V2X (with lower priority). 

	Transsion
	Proposal 1: For the study of co-channel coexistence solutions in Rel-18, at least device type A and device type C should be considered.

	Mitsubishi
	Observation 1: Agreements from previous meeting refer to undefined device types A/B.
Proposal 3: The following device types are defined for the purpose of the study:	
1.	Type A devices are dual-module LTE/ NR SL Rel.18 devices where the LTE sidelink module shares information with the colocalized NR sidelink module	
2.	Type B devices contain a Rel.18 NR SL module not assuming the availability of information from a colocalized LTE SL module	
3. 	Type C devices are Rel-14/Rel-15 devices that contain only LTE SL modules

	Qualcomm
	Proposal 1: RAN 1 should restrict the study of NR SL and LTE SL co-channel coexistence to a system with a mix of Type A and Type C devices only.

	Apple
	Proposal 1: For the study of co-channel coexistence solutions in Rel-18, the following three types of devices are considered:
•	Type A devices are the devices with NR sidelink module which shares sensing and resource reservation information from in-device LTE sidelink module 
•	Type B devices are the devices with NR sidelink module which does not share sensing and resource reservation information from in-device LTE sidelink module 
•	Type C devices are the devices with only LTE sidelink module.

	Ericsson
	Observation 7	Coexistence solutions for both Type C and Type E are required. A common design is preferable.
Observation 8	Coexistence with type D UEs is not the focus of this work, but it must be guaranteed too.

	Continental
	Proposal 1: The study of co-channel coexistence, while focusing on NR SL Rel. 18, should be functional and compatible with the presence of Type A, B, and C devices.  



Company Views for 1st Round of Discussions
Would the following proposal be acceptable to the companies?
Proposal 1-3:
· For co-channel coexistence solutions in Rel-18, the supported device types (type A and/or type B) has to at least coexist with LTE SL devices.
· RAN1 does not pursue any further enhancements for device type other than A and/or B.

	Company
	Yes/No
	Comments

	Intel
	No
	As explained above, we think that the type B devices should be considered as part of the problem, but we do not think that solutions should be targeted for these types of devices 

	Apple
	Yes
	

	Qualcomm
	Yes
	

	Spreadtrum
	Yes
	



Summary of 1st Round of Discussions
TBD

Resource Pool Partitioning and Sharing
Over the course of the discussions for the scope of the WID during the workshop and subsequent plenary meetings, the solutions considered were semi-static and dynamic co-channel coexistence. In the previous meeting, the following agreement was made where both these solutions were agreed to be studied for their feasibility.
	Agreement: 
Feasibility of semi-static resource pool partitioning and dynamic resource sharing as possible solutions for co-channel coexistence are to be studied.


Based on the inputs from the contributions, 2 flavors of semi-static co-channel coexistence were expressed by companies, while dynamic co-channel coexistence was also discussed. 
While semi-static solutions that use separate resource pools for LTE SL and NR SL in a TDM or FDM manner are possible within the current specifications, issues in using them for co-channel coexistence have been identified by companies. On the other hand, dynamic solutions are not currently specified and would require some restrictions to be considered for a timely completion of the WID. 
Hence the following solutions were discussed:
· TDM based Semi-static Resource Pool Partitioning (SRPP) - Solution A
Separate resource pools for LTE SL and NR SL in the same channel or band, configured over different time slots.
· Supporting companies (11) – [1], [3], [7], [9], [10] (baseline), [15], [19], [21], [23], [25], [28]
· FDM based Semi-static Resource Pool Partitioning (SRPP) – Solution B
Separate resource pools for LTE SL and NR SL in the same time slots, configured over different channels or bands.
· Supporting companies (11) – [4], [7], [9], [11], [13], [15], [16], [19], [27], [28], [30]
· Non-supporting companies (3) – [1], [3], [10], 
· Semi-static Resource Pool Partitioning (SRPP).
· Supporting companies (9) – [2], [5], [9], [14], [17] (low priority), [19], [20] (baseline), [29], [31], 
· Non-supporting companies (2) [6], [26]
· Dynamic Resource Pool Sharing (DRPS) – Solution C
Same resource pool for LTE SL and NR SL, sharing resources across time and frequency, overlapping fully or partially.
· Supporting companies (17) – [1], [2], [3], [6], [9], [10], [11], [12], [16], [18], [21] (low priority), [22], [25], [26], [29], [30], [33]

 [ACTIVE] Issue 2-1: TDM-based Semi-static Resource Pool Partitioning
Summary of Company Views from TDocs
Regarding the use of TDM-based SRPP, 11 companies had voiced their support for this solution. Some of the aspects and highlights of this solution were discussed by companies, which included the following:
· It can easily be configured with minimal or no specification work since both the LTE SL and NR SL resource pools can be configured to be discontinuous over time. [1], [3], [4], [5], [14], [15], [21], [28], [29]
· No restrictions needed on the different SCSs that can be used for the NR SL resource pool. [3], [30]
· The slot boundaries between the NR SL and the LTE SL resource pools have to be aligned. [7], [14] 
· This could be achieved by using the same synchronization source. [14]
· While the solution performs well if the proportion of NR SL to LTE SL traffic load is known, small deviations in this proportion can cause performance degradation. [26], [30]
· Does not cause any AGC issues to the LTE SL UEs since the resource pools are TDMed. [7]
Regarding the point where the slot boundaries between the NR SL and the LTE SL requiring to be aligned, under the in-device coexistence framework, it was already specified in 38.213, in Section 16.7, that the subframe boundaries of the NR SL and LTE SL transmission have to be aligned. This can be reused for Rel-18, and discussed further in Section 5.2.
On the other hand, a few companies had expressed the following concerns:
· LTE SL resource pools cannot be updated in a timely and flexible manner. [5], [26]
· The solution could potentially cause latency delays, as pointed out by some companies. [2], [9], [14], [28]  
· It would not be able to adapt to the changes in the network due to a hard split in the spectrum. [5], [6], [9], [14], [26]
In the FL’s understanding, TDM-based semi-static resource partitioning is already possible using the Rel-16/17 specifications through configuration. Hence, it can be concluded that this can be used as a solution for coexistence between LTE SL and NR SL.

Company Proposals:
The above summary is based on proposals collected from the contributions of different companies.
	Company
	Company proposal related to this issue

	Nokia, Nokia Shanghai Bell
	Observation 1: Semi-static co-channel coexistence approaches (FDM and TDM) prevent transition/re-farming of LTE SL spectrum resources to NR SL due to the inability to update a V2X pre-configuration once it has been established.
Proposal 1: If a semi-static approach is to be supported, RAN1 should prioritize a TDM co-channel co-existence approach over a FDM approach since FDM gives no additional benefit over TDM while introducing AGC issues. Note that no specification changes are needed for TDM co-channel coexistence.

	Huawei, HiSilicon
	Observation 1: Current RAN1 and RAN2 specification allows resource pool partitioning between LTE sidelink and NR sidelink, which is a simple and effective way to support co-channel co-existence of the two RATs.
Proposal 4: For semi-static resource pool partitioning as a solution for co-channel coexistence:
•	Support TDM-based resource pool partitioning when the NR SL BWP is configured with 15 kHz, 30 kHz, or higher SCS.
•	Not support FDM-based resource pool partitioning.

	Vivo
	Proposal 1: The co-channel coexistence study should focus on limited scenarios, e.g., same numerology, same sub-channel configurations, etc. between LTE SL and NR SL.
Observation 1: Semi-static resource pool separation can be easily implemented through network configuration, but may be infeasible in regions deployed with LTE V2X devices not capable of configuration updating.
Observation 2: For LTE-NR V2X coexistence, dynamic resource pool sharing causes both performance loss to LTE devices and NR devices compared with semi-static separate pool separation in some cases.
Proposal 2: Semi-static resource pool separation is applicable for co-channel coexistence for LTE sidelink and NR sidelink.

	Toyota
	Observation 1:	Semi-static resource pool sharing may cause under-utilization or over-utilization of spectrum (i.e., channel congestion) of spectrum due to the mismatch between the numbers of LTE SL radios and NR SL radios in a given time and location, and the amount of allocated resource pool for each RAT.

	ZTE, Sanechips
	Observation 2: 	TDM based co-channel coexistence solutions can support all of Rel-16/17/18 NR sidelink coexistence with LTE sidelink and allows flexible subcarrier spacing configuration without causing interference and AGC issues to LTEor NR sidelink. 
Proposal 7:	 To achieve complete orthogonality of NR and LTE SL resource pools in time domain, at least the following conditions need to be met for NR and LTE SL: the same time position and number of S-SSBs and synchronization signals, the same number of reserved slots, and aligned slot boundary.

	OPPO
	Proposal 4: Both semi-static resource pool partitioning and dynamic resource sharing between LTE SL and NR SL should be supported.

	CATT, GOHIGH
	Proposal 4: TDM based resource pool partition should be the baseline for co-channel coexistence mechanism between LTE sidelink and NR sidelink.

	Intel
	Observation 1: 
•	Semi-static resource partitioning for co-channel co-existence between LTE SL and NR SL can be already supported without specification changes.

	Xiaomi
	Proposal 3: TDM-based semi-static resource pool partitioning between NR and LTE sidelink can be supported using the existing R16/17 mechanism.

	Transsion
	Proposal 4: The solution of Semi-static resource pool partitioning should be considered as a low priority.

	China Telecom
	Proposal 3: For semi-static configured resource allocation in co-channel coexistence for LTE sidelink and NR sidelink, 
o	Reuse in-device coexistence operation in Rel-16 as much as possible.
o	TDM-ed and/or FDM-ed resource pools can be supported for LTE and NR sidelink.
o	FFS: Other necessary clarification and modification if any.

	Samsung
	Proposal 1: Semi-static resource sharing is baseline for co-existence between LTE SL and NR SL.

	CMCC
	Observation 1: The method of semi-static resource pool partitioning has less specification impact and more benefits for reducing the workload of RAN1, but it may have a lack of resource efficiency.
Proposal 3: Semi-static resource pool partitioning (Alt 1 - TDM) should be studied with a first priority in Rel-18. 
	Dynamic resource sharing (Alt 2) can be studied with a second priority and needs more evaluations for studying the feasibility with the consideration of the complexity and RAN1 workload.

	MediaTek
	Observation 1: Separating LTE SL and NR SL resource pools in time domain (based on Rel-16 NR V2X long-term TDM) is a promising semi-static solution as a baseline approach for coexistence.
Proposal 2: Semi-static resource pool separation approach in time-domain (based on Rel-16 NR V2X long-term TDM) is supported in Rel-18 for co-channel coexistence as a baseline solution.

	Mitsubishi
	Proposal 1: Support co-channel coexistence with resource pool separation between LTE-V2X and NR-V2X. Further investigate which specification work or enhancements are needed beyond the Rel.16 framework.

	Qualcomm
	Observation 3: Semi-static TDM RP partitioning will require the network or device/vehicle manufacturer to update the RP pool partition as the sidelink system changes and evolves.
Observation 6: Given that an accurate proportion of NR SL to LTE SL traffic load is known, a semi-static RP partition can be configured to provide an optimal balance of performance between NR and LTE.
Observation 7: For a semi-static RP partition to provide a good balance between NR SL and LTE SL performance, the RP partition needs to be updated when the proportion of NR SL to LTE SL traffic in the network changes.
Observation 8: Small deviations in the network/traffic configuration will require the reconfiguration of the semi-static RP partition otherwise, the performance of NR SL or LTE SL is degraded.
Observation 9: A mismatch in the (pre-)configuration of the (semi-)static RP partition between UE-s in the network may arise when some UE-s have an updated RP configuration while others are using an outdated one, which may happen due to a staggered roll out of device updates, an inability to update based on RRC signalling, etc.
Observation 10: Mismatch of the (pre-)configured (semi-)static RP partition across devices degrades both NR and LTE performance.
Proposal 5: Specify mechanism for dynamic resource sharing between NR SL and LTE SL co-channel coexistence.  

	Apple
	Proposal 3: The TDM-based semi-static resource pool partitioning is feasible for co-channel coexistence, where no specification impact is expected.

	NTT DOCOMO
	Observation 3:
•	Rel-16 in-device coexistence was discussed and specified for semi-static resource pool partitioning.
Proposal 3:
•	Conclude that ‘semi-static resource pool partitioning’ has already been supported in Rel-16.

	Bosch
	Observation 5: For Idle/in-active UEs, semi-Static resource pool partitioning need to be optimized to consider the variable LTE vs. NR penetration rate, the required load for each RAT, etc.
Observation 6: TDM resource pool partitioning can allow co-channel coexistence of LTE V2X and NR SL with different sub-carrier spacing (e.g., 30 and 60 kHz).

	Ericsson
	Observation 9	For LTE SL and NR SL co-channel coexistence, SCS is limited to 15 kHz.
Proposal 4	For semi-static co-channel coexistence with LTE SL, NR SL supports:
•	Configuring two different classes of resources within a resource pool
•	Selecting resources from both classes if LTE SL transmissions are not detected
•	Restricting selection of resources to a fixed class if LTE SL transmissions are detected



Company Views for 1st Round of Discussions
Would the following proposal be acceptable to the companies?
Conclusion 2-1:
· For co-channel coexistence in Rel-18, TDM-based semi-static resource pool partitioning can be used based on Rel-16/17 specifications.
· FFS if any specification changes are required.

	Company
	
	Comments

	Intel
	No
	While we acknowledge that the semi-static resource pool partitioning may have several issues, we do not think that any specification change is required to enable semi-static resource pool partitioning per se, and this could be handled by proper network configuration. Therefore, the FFS should be removed and explicitly indicated that no specification change is needed.  

	Apple
	Yes
	

	Qualcomm
	Comment
	It was observed that semi-static RP partitioning can be used to achieve cochannel coexistence and it was also observed that dynamic sharing improves performance. With this clarification added as a note we can accept Conclusion 2-1.

	Spreadtrum
	Yes
	



Summary of 1st Round of Discussions
TBD

[ACTIVE] Issue 2-2: FDM-based Semi-static Resource Pool Partitioning
Summary of Company Views from TDocs
In the previous meeting, FDM-based SRPP was discussed and the last version of the proposal that was discussed via email discussions is as follows:
	Proposal 2-3(IV): 
· For studying the feasibility of FDM-based semi-static resource pool partitioning as a possible solution for co-channel coexistence, the SL BWP configured with NR SL resource pools for NR SL is limited to with a SCS of 15 kHz is considered, which is the same SCS as LTE SL.
· FFS: Whether/how to consider other SCSs



Based on the contributions from companies, 11 companies support the use of FDM-based SRPP, while 3 companies do not support it.
The following were the concerns expressed by companies regarding FDM-based SRPP:
· LTE SL resource pools cannot be updated in a timely and flexible manner, would not be able to adapt to the changes in the network due to a hard split in the spectrum.  [1], [5], [9], [14]. [26]
· Configuration of different SCSs for the NR SL resource pool other than the 15 kHz SCS used for the LTE SL resource pool, would cause AGC setting issues for the LTE SL UEs. [1], [3], [7]
· Gap in frequency domain is required to avoid performance degradation due to the IBE effect. [2], [16], [23], [28], 
· A guard band between the LTE SL and NR SL carrier might not be sufficient without proper configuration, which does not result in any specification impact. [14]
· The presence of PSFCH in the NR SL resource pools would cause AGC setting issues for the LTE SL UEs. [1], [26]
· Half-duplex problem could occur if the NR SL and LTE SL transmissions take place in the same time. [2]
In order to address the AGC issue caused due to differing SCSs in the NR SL and LTE SL resource pools, the following solutions were proposed:
· Fix the SCS for the NR SL resource pool to 15 kHz SCS. [4], [9], [11], [13], [14], [15], [16], [17], [28]
· Rel-18 NR SL UEs should occupy all symbols within a 15 kHz subframe. [7], [13], [14]
· Multi slot aggregation can be considered where same or different TBs can be transmitted in each slot. [7]
In order to address the AGC issue caused due to PSFCH being configured in NR SL resource pools, the following solutions were proposed:
· No transmission/reception of PSFCH in resources overlapping with LTE SL subframes. [4], [7], [14], [15], [16], [28]
· Use long PSFCH with same number of symbols as PSCCH/PSSCH. [7]
· PSFCH is not supported in FDM-based SRPP. [13]
· Use different SCSs. [16]
In the FL’s understanding, FDM-based semi-static resource partitioning is already possible using the Rel-16/17 specifications through configuration. However, there have to be certain restrictions in place for the configuration of the NR SL resource pools due to the AGC issues caused by differing SCSs between the NR SL and LTE SL resource pools, as well as due to PSFCH being configured in NR SL resource pools.

Company Proposals:
The above summary is based on proposals collected from the contributions of different companies.
	Company
	Company proposal related to this issue

	Nokia, Nokia Shanghai Bell
	Observation 1: Semi-static co-channel coexistence approaches (FDM and TDM) prevent transition/re-farming of LTE SL spectrum resources to NR SL due to the inability to update a V2X pre-configuration once it has been established.
Proposal 1: If a semi-static approach is to be supported, RAN1 should prioritize a TDM co-channel co-existence approach over a FDM approach since FDM gives no additional benefit over TDM while introducing AGC issues. Note that no specification changes are needed for TDM co-channel coexistence.

	LG
	Proposal 2: The following two types of operations need to be investigated for the coexistence between LTE SL and NR SL in the same frequency channel:
	Semi-static resource partitioning between LTE SL and NR SL in the same frequency channel
	Dynamic resource sharing between LTE SL and NR SL in the same frequency channel

	Huawei, HiSilicon
	Proposal 4: For semi-static resource pool partitioning as a solution for co-channel coexistence:
•	Support TDM-based resource pool partitioning when the NR SL BWP is configured with 15 kHz, 30 kHz, or higher SCS.
•	Not support FDM-based resource pool partitioning.

	Spreadtrum
	Proposal 2: To avoid the AGC issue, the SCS configured for SL BWP with NR SL resource pools is limited to 15kHz only.
Proposal 3: The slot(s) with PSFCH symbols of NR resource pool should be excluded from the LTE resource pool, if HARQ-ACK feedback is supported in FDM solution.

	Vivo
	Proposal 1: The co-channel coexistence study should focus on limited scenarios, e.g., same numerology, same sub-channel configurations, etc. between LTE SL and NR SL.
Observation 1: Semi-static resource pool separation can be easily implemented through network configuration, but may be infeasible in regions deployed with LTE V2X devices not capable of configuration updating.
Observation 2: For LTE-NR V2X coexistence, dynamic resource pool sharing causes both performance loss to LTE devices and NR devices compared with semi-static separate pool separation in some cases.
Proposal 2: Semi-static resource pool separation is applicable for co-channel coexistence for LTE sidelink and NR sidelink.

	ZTE, Sanechips
	Observation 3: 	FDM based co-channel coexistence solutions can support all of Rel-16/17/18 NR sidelink coexistence with LTE sidelink, and some specification changes on NR sidelink are expected. 
Observation 5: 	FDM based co-channel coexistence and dynamic co-channel coexistence may have AGC issues due to different SCS adopted by NR SL and LTE SL, or PSFCH of NR SL. 
Proposal 8:	 To avoid the AGC issues caused by different SCS, restriction should be applied to NR SL in Rel-18 that PSSCH/PSCCH shall occupy all symbols in a slot with 15kHz SCS, or multi-slot aggregation can be considered.
Proposal 9:	To avoid the AGC issue caused by PSFCH, one of the following options can be considered:
•	Option 1: When the slots configured for NR PSFCH resources overlap with the slots in LTE SL resource pool, no transmission or reception of NR PSFCH is performed on the NR PSFCH resources.
•	Option 2: Introducing a long PSFCH format with the same number of symbols as PSCCH/PSSCH.
•	Option 3: HARQ is not supported in case of dynamic co-channel coexistence.

	OPPO
	Proposal 4: Both semi-static resource pool partitioning and dynamic resource sharing between LTE SL and NR SL should be supported.
Proposal 5: For FDM-based semi-static resource pool partitioning, the SL BWP configured with NR SL resource pools is limited with a SCS of 15 kHz.

	CATT, GOHIGH
	Proposal 5: FDM based semi-static resource pool partition solution is not adopted for co-channel coexistence mechanism between LTE sidelink and NR sidelink in Rel-18.

	Fraunhofer
	Proposal 3: For semi-static resource pool partitioning, we propose to support FDM-based resource pool partitioning only if the SCS for NR SL resource pools is restricted to 15 kHz, in order to overcome AGC issues.

	NEC
	Proposal 2:	For solution B (FDM resource pools for the two RATs) and solution C (shared resource pool for the two RATs), the following basic settings should be used for NR sidelink:
−	15kHz; 
−	all symbols in a slot used as sidelink symbols;
−	PSFCH is not supported;

	Intel
	Observation 1: 
•	Semi-static resource partitioning for co-channel co-existence between LTE SL and NR SL can be already supported without specification changes.

	Xiaomi
	Proposal 4: For FDM based resource pool partitioning, only 15KHz SCS is supported for NR SL.
Proposal 5:  For FDM based resource pool partitioning, NR SL and LTE SL shall be synchronized
- the subframe and slot boundary of two RATs shall be aligned.
Proposal 6: For FDM based resource pool partition, if PSFCH is (pre)configured in NR SL resource pool, the time domain configuration of LTE SL resource pool shall avoid the slots that occupied by NR SL PSFCH.

	Panasonic
	Proposal 2: For FDMed LTE and NR SL resource pools with semi-static resource pool partitioning, to fix SCS being 15kHz to avoid non-orthogonality between different SCS, and not to have FDMed PSFCH in NR to avoid AGC issue. (Note we are also ok with different SCS if the issue caused by PSFCH can be resolved)

	Transsion
	Proposal 4: The solution of Semi-static resource pool partitioning should be considered as a low priority.
Proposal 5: For studying the feasibility of FDM-based semi-static resource pool partitioning as a possible solution for co-channel coexistence, the sidelink BWP configured with resource pools for NR sidelink is limited to a SCS of 15 kHz, which is the same SCS as LTE sidelink.
Proposal 6: For studying the feasibility of FDM-based semi-static resource pool partitioning as a possible solution for co-channel coexistence, it should be investigated whether PSFCH can be configured in NR sidelink resource pool.

	China Telecom
	Proposal 3: For semi-static configured resource allocation in co-channel coexistence for LTE sidelink and NR sidelink, 
o	Reuse in-device coexistence operation in Rel-16 as much as possible.
o	TDM-ed and/or FDM-ed resource pools can be supported for LTE and NR sidelink.
o	FFS: Other necessary clarification and modification if any.

	Samsung
	Proposal 1: Semi-static resource sharing is baseline for co-existence between LTE SL and NR SL.

	MediaTek
	Observation 2: FDM-based semi-static approach can be feasible; however, resource efficiency may be sub-optimal due to guard band requirement.

	Sharp
	Proposal 2 (for conclusion): From RAN1 perspective, for co-channel coexistence of LTE sidelink and NR sidelink, FDM-based semi-static resource pool partitioning with a same SCS (of 15 kHz) for NR SL and LTE SL is feasible and has no specification impact.

	Apple
	Proposal 4: To support FDM-based semi-static resource pool partitioning for co-channel coexistence, consider the following two solutions for AGC issue due to different SCS between NR sidelink and LTE sidelink:
•	Guard band is introduced between LTE sidelink resource pool and NR sidelink resource pool 
•	The numerology of NR sidelink is always 15 kHz.
Proposal 5: To support FDM-based semi-static resource pool partitioning for co-channel coexistence, study the solutions for AGC issue due to PSFCH in NR sidelink, e.g., guard band is introduced between LTE sidelink resource pool and NR sidelink resource pool.

	NTT DOCOMO
	Observation 3:
•	Rel-16 in-device coexistence was discussed and specified for semi-static resource pool partitioning.
Proposal 3:
•	Conclude that ‘semi-static resource pool partitioning’ has already been supported in Rel-16.

	Bosch
	Proposal 4: Confirm the following proposal for semi-static resource pool partitioning: 
For studying the feasibility of FDM-based semi-static resource pool partitioning as a possible solution for co-channel coexistence, the following aspects are to be investigated:
•	Handling of numerologies other than 15kHz
•	Configuration of overlapping time resources for LTE SL and NR SL including in slots where NR PSFCH may be transmitted, taking into account the handling of AGC.
•	Mechanisms to avoid dropping of NR SL transmissions impacted by LTE SL transmissions.
•	FFS: Other aspects.



Company Views for 1st Round of Discussions
Would the following proposal be acceptable to the companies?
Proposal 2-2:
· For co-channel coexistence in Rel-18, FDM-based semi-static resource pool partitioning can be used based on Rel-16/17 specifications, with the following constraints:
· NR SL resource pool is configured with only 15 kHz SCS.
· FFS other solutions to overcome the AGC issue caused by the differing SCSs between the NR SL and LTE SL resource pools.
· Transmission/reception of PSFCH in resources overlapping with LTE SL subframes is not permitted.
· FFS other solutions to overcome the AGC issues caused due to PSFCH being configured in NR SL resource pools.
· FFS other constraints.

	Company
	
	Comments

	Intel
	Comments
	We agree with the proposal in principle, and with the list of constrains, but once again we do thing that these constraints could be simply achieved by a proper network configuration, and RAN1 may need to hardcode and explicitly indicate them in the spec. 

	Apple
	Yes
	If possible, we may list the exemplary solutions in the two FFS sub-bullets. But we are fine with the current version in general.

	Qualcomm
	No with comments
	We are of the opinion that the FDM based semi-static partitioning is not a good choice for NR SL and LTE SL cochannel coexistence. FDM based partitioning has at least the following challenges that needs to be thoroughly evaluated:
1. Analysis and simulation are required to assess the effect of the FDM of NR PSFCH transmissions with LTE transmissions.
2. FDM will also require a guard band between the NR and LTE partition. Given that the bands may be 10 MHz or 20 MHz wide, the presence of a guard band may be considerable impact on performance. More analysis is required on this.
Further, the AGC calibration cannot be done independently as the UE will measure the Rx-ed energy on the entire band to set the gain state.

	Spreadtrum
	Comment
	For 2nd sub-bullet, we don’t get the detailed solution for achieve this manner. If LTE resource pool and NR resource pool are TDMed, is it reasonable to assume that UE has the ability to detect the transmission in a LTE resource pool outside the NR resource pool (or even outside BWP)? Clearly, this sub-bullet may suit for dynamic resource sharing rather than semi-static FDM resource pool separation.



Summary of 1st Round of Discussions
TBD

 [ACTIVE] Issue 2-3: Dynamic Resource Pool Sharing – SCS and PSFCH
Summary of Company Views on SCS from TDocs
Based on the contributions from companies, 17 companies support the use of DRPS. Although it has a few advantages, the AGC issues faced by the FDM-based SRPS is also present in the DRPS.
The primary concern expressed by companies regarding DRPS regarding the SCS is that configuration of different SCSs for the NR SL resource pool, other than the 15 kHz SCS used for the LTE SL resource pool, would cause AGC setting issues for the LTE SL UEs. [2], [3], [6], [7], [12]
In order to address the AGC issue caused due to differing SCSs in the NR SL and LTE SL resource pools, the following solutions were proposed:
· Fix the SCS for the NR SL resource pool to 15 kHz SCS. [2], [6], [7], [31], [11], [12], [13], [16], [31]
· Companies also argued that the NR SL resource pool should support higher SCS than 15 kHz, and not limit it. [1], [3], [6], [16], [22], [30], [33]
· Rel-18 NR SL UEs should occupy all symbols within a 15 kHz subframe. [1], [7], [13], 
· NR SL UEs select resources in consecutive time slots depending on the SCS (2 time slots for 30 kHz). [1]
· LTE SL UEs will not use time slots where NR SL UEs are transmitting. [3]
· Multi-slot aggregation can be considered where same or different TBs can be transmitted in each slot. [7]
· LTE SL PSCCH subchannel is configured non-adjacently to the corresponding LTE SL PSSCH such that the NR SL subchannel overlaps with only the LTE SL PSSCH. [18]
In the FL’s understanding, the AGC issue caused due to differing SCSs between the resource pools can be resolved by fixing the SCS of the NR SL resource pool to 15 kHz, however, companies have also expressed strong views against limiting the NR SL resource pool to only 15 kHz SCS. It is also to be noted that there was a discussion in Rel-15 on how to support different TTI values in the same resource pool, and RAN1 had then concluded that it was not possible. Hence as a starting point, DRPS can be studied by restricting the NR SL resource pool to an SCS of 15 kHz, while other solutions can also be evaluated.

Company Proposals:
The above summary is based on proposals collected from the contributions of different companies.
	Company
	Company proposal related to this issue

	Nokia, Nokia Shanghai Bell
	Proposal 2: RAN1 to focus the feasibility study on mechanisms that enable dynamic co-channel coexistence.
Proposal 3: NR SL should support higher SCS than 15 kHz for co-channel coexistence.
Proposal 5: Resource selection should allow selection of consecutive NR slots that overlaps an LTE SL subframe (in time) to avoid LTE Rx AGC issues caused by a NR SL transmission when NR use a higher SCS than 15kHz SCS.

	LG
	Proposal 2: The following two types of operations need to be investigated for the coexistence between LTE SL and NR SL in the same frequency channel:
	Semi-static resource partitioning between LTE SL and NR SL in the same frequency channel
	Dynamic resource sharing between LTE SL and NR SL in the same frequency channel
Proposal 3: When considering the dynamic resource sharing between LTE SL and NR SL in the same frequency channel, at least the following aspects need to be studied:
	Condition(s) under which NR SL transmission can be allowed in the co-channel where LTE SL exists
	Type/numerology of NR SL channel/signal that can be transmitted in the co-channel where LTE SL exists
	Whether/how to allow Mode 1 based NR SL transmission in the co-channel where LTE SL exists

	Huawei, HiSilicon
	Proposal 5: For Rel-18 co-channel co-existence via dynamic resource sharing, one dedicated resource pool which consists of shared resources is used for co-channel co-existence with LTE-V. 
Observation 2: 30 kHz SCS is necessary for a Rel-18 UE to support both co-existing with LTE-V UEs and communicating with legacy Rel-16/Rel-17 UEs within the same SL BWP.
Observation 3: For Alt2 (dynamic resource sharing), different SCS used for NR-V and LTE-V lead to AGC issue on LTE-V reception and cause decoding failure for LTE-V.
Proposal 6: For NR-V and LTE-V co-channel co-existence via dynamic resource sharing,
•	Support at least 15 kHz SCS for NR-V.
•	RAN1 further studies whether/how to support other SCS for NR-V subject to the following principles:
o	Principle 1: LTE-V’s performance is not impacted by NR-V.
o	Principle 2: RAN1 strives to have simple and unified design for different SCS to minimize the specification impact.

	Toyota
	Observation 2:	Dynamic resource sharing enables efficient use of spectrum because time-frequency resources are used by LTE SL and NR SL as needed, thereby reducing wasted resources.
Proposal 1:	Dynamic resource sharing is supported.
Proposal 5:	RAN1 to study solutions to support higher SCSs (> 15 kHz) for NR SL and mitigate associated technical issues (e.g., AGC issue).

	ZTE, Sanechips
	Observation 4: 	Dynamic co-channel coexistence can be support by only Rel-18 NR sidelink coexisting coexistence with LTE sidelink only. 
Observation 5: 	FDM based co-channel coexistence and dynamic co-channel coexistence may have AGC issues due to different SCS adopted by NR SL and LTE SL, or PSFCH of NR SL. 
Proposal 8:	 To avoid the AGC issues caused by different SCS, restriction should be applied to NR SL in Rel-18 that PSSCH/PSCCH shall occupy all symbols in a slot with 15kHz SCS, or multi-slot aggregation can be considered.

	CATT, GOHIGH
	Observation 1: There is limited performance degradation of LTE SL for dynamic resource pool sharing solution comparing with TDM-based semi-static resource pool partition solution.
Observation 2: There is notable performance improvement of NR SL for dynamic resource pool sharing solution comparing with TDM-based semi-static resource pool partition solution.
Proposal 6: Dynamic resource sharing solution for co-channel coexistence for LTE sidelink and NR sidelink can be considered in Rel-18.

	Fraunhofer
	Proposal 4: For dynamic resource pool sharing, we propose to restrict the SCS for NR SL resource pools to 15 kHz.

	Lenovo
	Observation 1: The mixed numerologies of LTE sidelink and NR sidelink will increase the UE complexity. 
Observation 2: AGC issue for LTE sidelink is a challenge for co-channel coexistence between LTE sidelink and NR sidelink.
Proposal 3: For dynamic resource sharing the NR sidelink only supports sub-carrier spacing of 15kHz.

	NEC
	Observation 1: 	In the case that an LTE sidelink resource pool and an NR sidelink resource pool are partially overlapped, extra complexity may be introduced for the discussion of sidelink co-existence.
Proposal 1:	Dynamic co-existence should be discussed based on resource pool level sharing, i.e., solution C, a resource pool should be configured for both the two RATs as a whole.
Proposal 2:	For solution B (FDM resource pools for the two RATs) and solution C (shared resource pool for the two RATs), the following basic settings should be used for NR sidelink:
−	15kHz; 
−	all symbols in a slot used as sidelink symbols;
−	PSFCH is not supported;

	Panasonic
	Proposal 6: The configuration of the dynamic sharing resource pools may have two possibilities: – 1) same resource pool for LTE SL and NR SL, and 2) overlapped but separated configuration for LTE and NR SL. The kind of resource pool configuration needs to be clarified.
Proposal 13: For SCS handling in resource pool(s) with dynamic resource sharing between LTE and NR SL: 
- if type A devices is signalling its own reservation with both LTE and NR SCIs, it can be ok with different SCS if PSFCH can be resolved
- if type A devices is not signalling its own reservation with both LTE and NR SCIs, to limit the same SCS would be better as LTE SCI cannot indicate NR's usage

	CAICT
	Observation1: In the co-channel coexistence pool with LTE PSSCHs being non-adjacent with the associated PSSCHs, it would cause resources fragment issue and introduce inferences to LTE PSCCHs if NR SL dynamically coexists with LTE PSCCHs in the same pool. 
Proposal1: For LTE SL and NR SL co-channel coexistence in same resource pool, if LTE PSCCH is configured non-adjacent to the corresponding PSSCH, the resource pool for NR SL should only cover the position of PSSCH resources of LTE SL for causing less resource fragment.

	CMCC
	Observation 2: The method of dynamic resource sharing may provide more efficiency and flexibility for resource allocation but have a risk of introducing more issues, e.g., issues caused by PSFCH and variable SCS additionally supported in NR sidelink.
Proposal 3: Semi-static resource pool partitioning (Alt 1) should be studied with a first priority in Rel-18. 
	Dynamic resource sharing (Alt 2) can be studied with a second priority and needs more evaluations for studying the feasibility with the consideration of the complexity and RAN1 workload.

	ETRI
	Proposal 3: It is proposed to study the following aspects to support dynamic resource sharing using overlapping resource pools between two RATs:
	Resource configuration (aligned resource grids between two RATs)
•	Not limit to the same SCS i.e., 15kHz between LTE sidelink and NR sidelink
	Resource (re-)selection procedure taking LTE sensing results into account including timeline to pass the sensing results from LTE module to NR module, and so on.
	Utilization of Rel-17 ICU schemes

	Mitsubishi
	Proposal 2: Support co-channel coexistence with dynamic sharing and resource pool overlapping between LTE-V2X and NR-V2X.

	Qualcomm
	Proposal 5: Specify mechanism for dynamic resource sharing between NR SL and LTE SL co-channel coexistence.  

	Bosch
	Proposal 5: Confirm the following proposal for dynamic resource sharing (at least for FDMed situations): 
For studying the feasibility of dynamic resource sharing as a possible solution for co-channel coexistence (at least for FDMed situation), the following aspects are to be investigated:
•	Handling of numerologies other than 15kHz
•	Configuration of overlapping time resources for LTE SL and NR SL including in slots where NR PSFCH may be transmitted, taking into account the handling of AGC.
•	Mechanisms to avoid dropping of NR SL transmissions impacted by LTE SL transmissions.
•	FFS: Other aspects.

	Ericsson
	Observation 9	For LTE SL and NR SL co-channel coexistence, SCS is limited to 15 kHz.

	Continental
	Proposal 3: The study of co-channel co-existence should prioritize schemes allowing dynamic resource sharing between LTE SL and NR SL.
Proposal 4: RAN1 to study and clearly identify the pros, cons, and tradeoffs of:
•	LTE SL and NR SL synchronization,
•	usage of multiple numerologies in NR,
•	PSFCH handling,
•	possibility of new explicit signalling to make aware NR SL about LTE resource reservation,
•	intra-device optimizations and information exchange: timing, format, types.



Summary of Company Views on PSFCH from TDocs 
Another concern expressed by companies regarding DRPS is the presence of PSFCH in the NR SL resource pools causing AGC setting issues for the LTE SL UEs. [1], [3], [4], [5], [12], [18], [19], [25], [27], [30]
In order to address the AGC issue caused due to PSFCH being configured in NR SL resource pools, the following solutions were proposed:
· No transmission/reception of PSFCH in resources overlapping with LTE SL subframes, with NR UEs avoiding subframes used for LTE SL transmissions. [2], [3], [5], [7], [10], [12]
· HARQ feedback is not supported in NR SL resource pools with DRPS. [7], [13], [16]
· Use long PSFCH with same number of symbols as PSCCH/PSSCH. [1], [7], 
· NR SL UE sends LTE SCI to reserve the candidate slot containing a PSFCH occasion so that the LTE SL UE would exclude the reserved resources slot based on sensing. [5]
· Use only 60 kHz SCS and have PSFCH only in every 4th slot to make it align with the LTE guard symbol. [1]
· Use common AGC symbol – a new slot format with the NR SL resource pool restricted to 15 kHz and share a common AGC symbol in the beginning of the time slot. [1]
· Use IUC. [12]
According to the FL’s summary, the AGC issue caused due to PSFCH being configured in NR SL resource pools was discussed by 10 companies. Different solutions were suggested by companies, the most popular was for NR UEs avoiding the use of time slots with PSFCH that overlap with LTE SL subframes that are being used for LTE SL transmissions. Hence, as a starting point, this solution can be considered, while others can also be evaluated.

Company Proposals:
The above summary is based on proposals collected from the contributions of different companies.
	Company
	Company proposal related to this issue

	Nokia, Nokia Shanghai Bell
	Proposal 6: NR should study mechanisms that allow the support of PSFCH in NR SL, while avoiding the occurrence of AGC issues at LTE SL Rx due to overlapping of LTE subframe with an NR slot containing PSFCH symbols.

	LG
	Proposal 3: When considering the dynamic resource sharing between LTE SL and NR SL in the same frequency channel, at least the following aspects need to be studied:
	Condition(s) under which NR SL transmission can be allowed in the co-channel where LTE SL exists
	Type/numerology of NR SL channel/signal that can be transmitted in the co-channel where LTE SL exists
	Whether/how to allow Mode 1 based NR SL transmission in the co-channel where LTE SL exists

	Huawei, HiSilicon
	Observation 4: For Alt2 (dynamic resource sharing), collision may occur when LTE-V PSCCH/PSSCH and NR-V PSFCH are transmitted in the shared resource.
Proposal 7: For NR-V and LTE-V co-channel co-existence via dynamic resource sharing, 
•	PSFCH occasions are (pre-)configured in the shared resource pool as in Rel-16 NR-V.
•	PSFCH can be transmitted only if the PSFCH resource is not overlapped with LTE-V’s reservation.

	Spreadtrum
	Proposal 8: Sidelink HARQ feedback enhancement should be studied for dynamic resource sharing.

	Vivo
	Observation 7: PSFCH of NR devices will be disturbed by the data transmission in the corresponding resource of LTE devices and vice versa.
Proposal 4：If dynamic resource sharing is supported, the sharing mechanism solution should be able to resolve the collision between PSFCH and LTE transmission.

	ZTE, Sanechips
	Proposal 9:	To avoid the AGC issue caused by PSFCH, one of the following options can be considered:
•	Option 1: When the slots configured for NR PSFCH resources overlap with the slots in LTE SL resource pool, no transmission or reception of NR PSFCH is performed on the NR PSFCH resources.
•	Option 2: Introducing a long PSFCH format with the same number of symbols as PSCCH/PSSCH.
•	Option 3: HARQ is not supported in case of dynamic co-channel coexistence. 

	Lenovo
	Proposal 4: Study the mechanism to avoid the AGC issue of LTE sidelink due to different frame structures, e.g., PSFCH is configured for NR sidelink.
Proposal 5: On the configuration of overlapping time resources for LTE sidelink and NR sidelink including in the slots where NR PSFCH may be transmitted, we propose to study following aspects:
	The impact of congestion control of NR sidelink (e.g., CBR measurement and CR evaluation) when the slots with PSFCH are not allowed to be configured for dynamic resource sharing
	How to avoid the AGC issue of LTE sidelink in the slot with PSFCH when slots with PSFCH could be configured for dynamic resource sharing, e.g.,
	If the NR sidelink module is aware of the reservation of LTE sidelink in the slot with PSFCH, it could exclude the resources in that slot and/or the resources with associated PSFCH resource in that slot during the resource selection procedure

	NEC
	Proposal 2:	For solution B (FDM resource pools for the two RATs) and solution C (shared resource pool for the two RATs), the following basic settings should be used for NR sidelink:
−	15kHz; 
−	all symbols in a slot used as sidelink symbols;
−	PSFCH is not supported;

	Panasonic
	Proposal 14: If type C devices are not using PSFCH resource by proper resource pool configuration (or other means), it can be ok to have in the resource pool with dynamic resource sharing. Otherwise, if no solutions to reserve the resource for PSFCH, not to have PSFCH in the resource pool with dynamic resource sharing should be supported.

	CAICT
	Observation2: For LTE SL transmitter, it cannot avoid the interferences on PSFCH resources/slots from NR SL through channel sensing. To avoid the collision issue, it only relies on channel sensing from R18 NR SL. 
Observantion3: If the co-channel co-existence pool is configured with PSFCH resources, NR SL transmitter can avoid using PSFCH resources/slots in collision with LTE SL through channel sensing, which also would be ineffective due to hidden node issue.
Proposal2: FFS the mechanism of collision avoidance on the PSFCH resources/slots for dynamic co-channel co-existence between LTE SL Mode4 and NR SL Mode2.

	China Telecom
	Proposal 4: For dynamic resource allocation in co-channel coexistence for LTE sidelink and NR sidelink, 
o	Specify the benefit, necessity, and potential specification impact if any.
o	How to enable PSFCH in LTE and NR sidelink coexistence.
o	How to conduct sensing mechanism for LTE and NR sidelink.
•	FFS: whether/how to support sensing information exchange between LTE and NR sidelink module.
o	FFS: Other necessary clarification and modification if any.

	Mitsubishi
	Proposal 5: For co-channel coexistence on overlapped resource pools, study the feasibility and benefits of at least the following solutions: 	
	- Resource allocation modifications to NR Rel.17 procedure in order to take into account the LTE reservation in overlapping resources	
	- Solutions for enabling NR with PSFCH enabled to coexist with LTE	
	- Solutions for coexistence and cross-RAT interpretation of sidelink synchronization signals

	Qualcomm
	Proposal 3: NR SL UE-s are (pre-)configured with a basic set of available resources for transmissions which contain one or more PSFCH occasions.
Proposal 4: The NR SL UE, based on the estimation of NR SL traffic ratio, adds resources to, or removes resources from the current set of available transmission resources.

	Sharp
	Proposal 3: For study of the dynamic resource sharing solution, PSFCH configured in a NR SL resource pool is considered.

	Bosch
	Proposal 5: Confirm the following proposal for dynamic resource sharing (at least for FDMed situations): 
For studying the feasibility of dynamic resource sharing as a possible solution for co-channel coexistence (at least for FDMed situation), the following aspects are to be investigated:
•	Handling of numerologies other than 15kHz
•	Configuration of overlapping time resources for LTE SL and NR SL including in slots where NR PSFCH may be transmitted, taking into account the handling of AGC.
•	Mechanisms to avoid dropping of NR SL transmissions impacted by LTE SL transmissions.
•	FFS: Other aspects.

	Ericsson
	Observation 10	For LTE SL and NR SL co-channel coexistence, PSFCH periodicity should be 2 or 4.
Observation 13	LTE Resource exclusion based on RSSI averages may successfully exclude resources in subframes overlapping with NR slots configured with PSFCH.
Observation 14	For correct coexistence between NR and LTE sidelinks, NR UEs should prioritize transmitting PSCCH+PSSCH using slots with PSFCH resources.
Proposal 5	For dynamic coexistence of NR and LTE SLs, Rel-18 NR UEs prioritize selecting and transmitting on resources with PSFCH resources whenever LTE transmissions are detected. FFS details, including how to prioritize and how to detect LTE transmissions.

	WILUS
	Proposal 4: RAN1 should study the PSFCH configuration method in case of dynamic resource sharing.
Proposal 5: Type A device can use the LTE SCI to avoid overlapping of PSFCH resource and LTE SL transmissions.

	Continental
	Proposal 3: The study of co-channel co-existence should prioritize schemes allowing dynamic resource sharing between LTE SL and NR SL.
Proposal 4: RAN1 to study and clearly identify the pros, cons, and tradeoffs of:
•	LTE SL and NR SL synchronization,
•	usage of multiple numerologies in NR,
•	PSFCH handling,
•	possibility of new explicit signalling to make aware NR SL about LTE resource reservation,
•	intra-device optimizations and information exchange: timing, format, types.




Company Views for 1st Round of Discussions
Would the following proposal be acceptable to the companies?
Proposal 2-3:
· For co-channel coexistence in Rel-18, dynamic resource pool sharing is studied, with the following constraints:
· NR SL resource pool is configured with only 15 kHz SCS.
· FFS other solutions to overcome the AGC issue caused by the differing SCSs between the NR SL and LTE SL resource pools.
· NR SL UEs avoid the transmission/reception of PSFCH in time slots that overlap with subframes used for LTE SL transmissions.
· FFS other solutions to overcome the AGC issue caused due to PSFCH being configured in NR SL resource pools.
· FFS other constraints.

	Company
	
	Comments

	Intel
	Comments
	Similarly, as previous proposal, we are in principle OK with it, and to define the assumptions under which RAN1 will be working on, but it should be also clearly indicated that these constraints will not be explicitly translated in the spec.

	Apple
	Yes
	

	Qualcomm
	No with comments
	We agree to restricting the study of dynamic resource sharing to 15 kHz SCS across both RAT. 

But we do not think that NR SL UE-s avoiding Tx/Rx of PSFCH in time slots where there are LTE SL transmissions is a good way to support coexistence. One scenario to consider is that different UE-s may detect different slots to have LTE Tx, and this will mean that these UE-s will avoid different PSFCH slots. This will eventually lead to a breakdown of the basic PSFCH mechanism.

Due to this and based on the analysis we presented we suggest the following re-wording of the proposal.

· For co-channel coexistence in Rel-18, dynamic resource pool sharing is studied, with the following constraints:
· NR SL resource pool is configured with only 15 kHz SCS.
· FFS other solutions to overcome the AGC issue caused by the differing SCSs between the NR SL and LTE SL resource pools.
· NR SL UEs use a basic set of periodically repeating PSFCH slots
· NR SL UE-s should also use the remaining portion of the PSFCH slot for PSCCH+PSSCH transmissions. 
· This enables LTE SL UE-s to avoid them using current R14 RSSI based resource avoidance.
· FFS other solutions to overcome the AGC issue caused due to PSFCH being configured in NR SL resource pools.
· FFS other constraints.


	Spreadtrum
	Yes
	[bookmark: _GoBack]



Summary of 1st Round of Discussions
TBD

 [ACTIVE] Issue 2-4: Dynamic Resource Pool Sharing – Use of LTE Sensing Information
Summary of Company Views from TDocs
In the previous meeting, DRPS was discussed and agreement that was made is as follows:
	Agreement: 
For studying the feasibility of dynamic resource sharing as a possible solution for co-channel coexistence, 
· For device type A, the NR SL module uses the sensing and resource reservation information shared by the LTE SL module.
· FFS details on how the NR SL module uses this information.
· FFS details on how the LTE SL module shares the information to the NR SL module, exact information shared, timeline etc.
· FFS: Whether/how to define other method(s) for device type A to be aware of resources being occupied by LTE SL.
· FFS: Whether/how device type B should be supported.


In this section, company views on the FFS points that were raised in the agreement have been discussed and summarized.
Regarding how the NR SL module utilizes this information in its own resource selection procedures, the following aspects were discussed:
· NR SL module excludes the reserved resource(s) of LTE sidelink in its resource (re-)selection. [1], [4], [5], [8], [9], [10], [11], [16], [20], [29]
· MAC layer takes into consideration the sensing results from the LTE V2X UE and takes an intersection to determine the available candidate resource set. [3], [28]
· NR module identifies and uses only LTE sensing-based idle resources delivered from LTE module to select/reserve NR SL transmission resources. [2]
· Use CBR value measured by LTE SL module on the co-channel and utilize the channel only when it is less than the (pre)configured threshold. [2]
· In type A devices, the NR SL module estimates the NR traffic proportion rate on a RP based on an LTE channel occupancy determined by inputs from the LTE SL module [26] 
· Using this NR traffic proportion rate, the UE determines a set of available resources by excluding resources being used by LTE traffic.
In terms of the information shared by the LTE SL module to the NR SL module, the following parameters were identified:
· Sensing results, or available candidate resources after resource exclusion. [8], [9], [11], [20], [24], [27], [29]
· Half-duplex subframes or non-monitored subframes, which are resource reservations not resulting from sensing, due to the LTE UE’s own transmission and reception of LTE PSSS/SSSS and PSSCH/PSCCH. [4], [15], [24], [27], [29]
· Resource reservation periods. [4], [28]
· SL RSRP and/or SL RSSI measurement results. [4], [9]
· Half-duplex subframe(s) of the LTE module. [4], [29]
· Priority of LTE transmission. [4]
· Time and frequency location of LTE sidelink reserved resources. [28]
With regards to how and when the LTE SL module shares the sensing and resource reservation information to the NR SL module, the following views were captured:
· Trigger-based, where the NR SL module triggers the LTE SL module to provide sensing and resource reservation information. [20], [24], [28]
· Condition-based, where the LTE module shares its sensing and resource selection information to the NR module when a certain condition is met. [20], [28]
· Rel-16 NR SL timeline for in-device coexistence is reused, i.e., information from LTE-V are delivered to in-device NR-V module in advance of T ms, where T≤4 and is based on UE implementation. [3]
Another aspect that was mentioned was for LTE modules within the Type A devices to transmit a LTE SCI indicating resources that are being used by NR SL transmissions, so that other LTE UEs avoid using these resources. [5], [16], 
Apart from using the sensing information from the LTE SL module directly for its own resource selection procedure, a few companies had mentioned the use of IUC from a UE-A containing the LTE sensing information for UE-B to be aware of resources being used by LTE SL transmissions. [4], [8], [11], [12], [14], [16], [20], [22], [24], [28].
Based on the above views, the FL understands that the NR SL module uses the sensing and resource reservation information from the LTE SL module to exclude resources being used by the LTE SL UEs. A list of parameters that have to be shared by the LTE SL module has been identified by companies, including the time and frequency resource locations of the reserved resources and subframes that are not monitored by the LTE SL UE due to half-duplex constraints. The sharing can be trigger-based on condition-based, as described by a few companies. A significant number of companies also want to study the use of IUC for sharing LTE SL sensing information to other UEs.

Company Proposals:
The above summary is based on proposals collected from the contributions of different companies.
	Company
	Company proposal related to this issue

	Nokia, Nokia Shanghai Bell
	Proposal 4: RAN1 to study how the resource exclusion step in the NR SL resource selection procedure can be updated in order to minimize impact to LTE SL.

	LG
	Proposal 3: When considering the dynamic resource sharing between LTE SL and NR SL in the same frequency channel, at least the following aspects need to be studied:
	Condition(s) under which NR SL transmission can be allowed in the co-channel where LTE SL exists
	Type/numerology of NR SL channel/signal that can be transmitted in the co-channel where LTE SL exists
	Whether/how to allow Mode 1 based NR SL transmission in the co-channel where LTE SL exists

	Huawei, HiSilicon
	Observation 5: For Alt 2 (dynamic resource sharing), Rel-16 in-device coexistence framework shall be used to avoid large amount of specification workload in terms of re-designing NR-V. 
Proposal 8: For Rel-18 co-channel co-existence via dynamic resource sharing, 
•	When NR-V numerology is 15 kHz, 
o	LTE-V module shares candidate resource set to NR-V module.
o	NR-V module MAC layer takes intersection between LTE-V candidate resource set and NR-V candidate resource set to obtain the available candidate resource set.
o	R16 NR-V timeline for in-device coexistence is reused, i.e., information from LTE-V are delivered to in-device NR-V module in advance of T ms, where T≤4 and is based on UE implementation.
•	FFS the case when other NR-V numerology is used.

	Spreadtrum
	Proposal 4: NR SL module takes the sensing and resource reservation information transmitted shared by LTE module into account for the procedure of resource allocation.
Proposal 5: LTE SL module could share the sensing and resource reservation information to NR SL module via the interface, including the priority of LTE transmission, RSRP measurement value, resource reservation periods, and half duplex subframe(s) of LTE module, etc.
Proposal 6: IUC-based solution, i.e., a Rel-18 UE could provide assist information to another UE for supporting its dynamic resource sharing, can be an alternative solution.
Proposal 7: The capability of devices Type B for sensing and transmitting LTE sidelink should be further studied, if devices type B are considered to be supported.

	Vivo
	Proposal 1: The co-channel coexistence study should focus on limited scenarios, e.g., same numerology, same sub-channel configurations, etc. between LTE SL and NR SL.
Observation 3: One straightforward solution for the resource collision problem is to allow LTE always pre-empting NR resources, but the performance of NR RAT might be affected seriously in some cases.
Observation 4: Alternatively, the LTE SL modules of the UE can reserve the resources used by its NR SL by sending the LTE SCI with resource reservation indication, so that the other legacy LTE SL UE can avoid resource collision according to Rel-14 resource selection procedure.
Observation 5: There is an obvious gain in Option 2 (the LTE SL modules of the SL UE can reserve the resources used by its NR SL by sending the LTE SCI with resource reservation indication, so that the other legacy LTE SL UE can avoid resource collision according to Rel-14 resource selection procedure) compared with Option 1 (NR SL UEs detect the resources reserved by LTE devices and then avoid the collision through resource (re-)selection, pre-evaluation and pre-emption).
Proposal 3：If dynamic resource sharing is supported, the Rel-16 LTE/NR coexistence principle should be reused for solving the resource collision between LTE and NR SL transmissions.
Observation 6: The DMRS pattern in LTE is different from NR, thus, LTE SL UE can not maintain the accurate RSRP when detecting the resources reserved by NR modules/UEs.

	Toyota
	Observation 3:	For Type A devices, the NR SL timing requirements may not be valid anymore due to delays from the LTE SL module to the NR SL module.
Proposal 3:	RAN1 to study the impact of information sharing delay between the LTE SL module and NR SL module in Type A devices (e.g., impact on NR SL timing requirements for resource (re-)selection).
•	Note: This is to cope with a vehicle layout where the LTE SL module and NR SL module may be part of two different hardware modules, possibly located at different parts of the vehicle.
Proposal 4:	RAN1 to study solutions for Type B devices to obtain LTE SL sensing and/or LTE SL resource reservation information.

	ZTE, Sanechips
	Observation 4: 	Dynamic co-channel coexistence can be support by only Rel-18 NR sidelink coexisting coexistence with LTE sidelink only. 
Proposal 10:	Solution C should be supported in a way that a full set of NR SL functionality defined in Rel-16/17 is supported.

	Sony
	Proposal 1: Reuse inter-UE coordination scheme to exchange LTE/NR sidelink resource allocation information.
Observation1: Exchange information dynamically and periodically between UE’s LTE RAT and NR RAT is supported for co-channel coexistence.
Proposal 2: NR sidelink will use its dedicated resource pool at first and then (re-)select resource in LTE sidelink dedicated resource pool when collision happened.
Observation2: NR sidelink UE can get non-overlapping resource allocation information from its LTE RAT.
Proposal 3: NR Sidelink UE can inform coexistence issues to network and provide assistant information to network.

	OPPO
	Proposal 6: At least one of the following should be included in the information shared from LTE module to NR module:
•	SCI monitored by LTE module or reserved resources determined based on the SCI monitored by LTE module
•	SL RSRP and/or SL RSSI measurement result
Proposal 7: NR module ought to use the sensing and resource reservation information for initial selection, re-evaluation and pre-emption checking.
Proposal 8: NR module performs resource exclusion based on the SL grant determined by LTE module to address the in-device coexistence issue in the same frequency channel.

	Fraunhofer
	Proposal 5: For dynamic resource pool sharing in type A devices, we propose that the NR SL module takes into account the sensing results from the LTE V2X module to exclude resources that are being used by LTE V2X transmissions.
Proposal 6: For dynamic resource pool sharing in type B devices, we propose to study the following:
•	Perform basic LTE measurements to determine resources occupied by LTE V2X transmissions.
•	Use IUCs from other type A devices that provide non-preferred resources that include resources occupied by LTE V2X transmissions.
•	In the absence of LTE resource allocation information, use configuration-based solutions to decrease the probability of resource collisions between LTE V2X and NR SL transmissions.

	Intel
	Proposal 3: 
•	RAN1 should study mechanisms that enable dynamic co-channel coexistence between LTE SL and NR SL. 
Proposal 4: 
•	When considering co-channel dynamic resource partitioning between LTE SL and NR SL, at the least the following aspects should be further studied:
o	Information to be shared between LTE and NR module and any timeline impact
o	Impact and enhancements to the NR SL sensing and resource selection procedure (e.g., exclusion rules, conditions under which NR SL transmission is not allowed)
o	Impact and enhancements to Rel.17 inter-UE coordination schemes  

	Xiaomi
	Proposal 9: Slots occupied by LTE SL synchronization resource shall be excluded when determining NR SL logic slots.

	Panasonic
	Proposal 7: Assuming all LTE PHY layer sensing information are transparent to NR module, then the information would be treated same as NR sensing, i.e., non-proper resources from LTE sensing (by priority, SCI, etc.) are excluded to each X%.
Proposal 8: As no spec change allowed for LTE, how the LTE SL module shares the information to the NR SL module, exact information shared, timeline etc., would be up to UE implementation.
Proposal 9: Inter-UE coordination can be used for there are both Type B UE and Type A UE in the resource pool (e.g., if RSU is Type A device and others are Type B devices in rel.17). Type A devices may broadcast its LTE sensing results (from other LTE UEs) as “non-preferred resource” as inter-UE coordination so that other Type A devices and Type B devices would try to avoid such resources. Type B devices may have lower priority compared with type A devices.
Proposal 10: For Type A devices, it may indicate their own reservation with both LTE and NR SCIs (at least for type C devices). Alternatively, for in-coverage UEs, they can use gNB to relay the information via UL and DL.
Proposal 11: For in-coverage UEs, they can use gNB to relay the sensing information via UL and then DL to targeted UEs.
Proposal 12: For an LTE/NR shared resource pool, it could be specified that periodic reservation of LTE V2X is used for LTE V2X, and the remaining resource is used for NR V2X. The dynamically scheduled NR SL transmissions may be prioritized over LTE even with lower priority.

	China Telecom
	Proposal 4: For dynamic resource allocation in co-channel coexistence for LTE sidelink and NR sidelink, 
o	Specify the benefit, necessity, and potential specification impact if any.
o	How to enable PSFCH in LTE and NR sidelink coexistence.
o	How to conduct sensing mechanism for LTE and NR sidelink.
•	FFS: whether/how to support sensing information exchange between LTE and NR sidelink module.
o	FFS: Other necessary clarification and modification if any.

	Samsung
	Proposal 5: Further study mechanisms for the provision of sensing and resource reservation information from LTE SL module to NR SL module including:
-	NR SL module triggers LTE SL module
-	Based on a condition in the LTE module
Proposal 6: Further study content and timing of information from LTE SL module to NR SL module.
Proposal 7: Further study the use of the sensing and resource reservation information shared by the LTE SL module to NR SL module for:
-	Resource exclusion for its NR SL transmission
-	Scheme 1 inter-UE co-ordination
-	Scheme 2 inter-UE co-ordination

	ETRI
	Proposal 3: It is proposed to study the following aspects to support dynamic resource sharing using overlapping resource pools between two RATs:
	Resource configuration (aligned resource grids between two RATs)
•	Not limit to the same SCS i.e., 15kHz between LTE sidelink and NR sidelink
	Resource (re-)selection procedure taking LTE sensing results into account including timeline to pass the sensing results from LTE module to NR module, and so on.
	Utilization of Rel-17 ICU schemes

	MediaTek
	Observation 3: Decoding SCI from other RAT (e.g., NR-SL UE decoding LTE-SCI) is a difficult problem to solve. 
Observation 4: Dynamic type approach based on internally exchanging resource reservation information between LTE and NR modules could be feasible, although potential benefit is unclear. The performance benefit needs to be clearly justified versus its specification complexity. 
Proposal 3: Further coexistence solutions (including dynamic based mechanisms) can be studied and evaluated for their potential benefits vs. complexities.

	InterDigital
	Proposal 1: LTE SL module shares results of sensing using parameters provided by NR SL module.
Proposal 2: Study shared LTE SL resource reservation information in addition to LTE SL sensing results.
Proposal 3: Study dynamic resource sharing mechanism for NR resource selection based on LTE SL sensing result, e.g. Set A.
Proposal 4: Study the latency aspect of the information exchange over the interface between NR SL and LTE SL module within a UE.
Proposal 5: Study NR SL IUC conflict indication based on overlapping LTE SL and NR SL resource reservation. 
Proposal 6: Study Type A UE provides resource set based on dynamic NR and LTE SL resource sharing (if supported) to Type B UE.

	Mitsubishi
	Proposal 5: For co-channel coexistence on overlapped resource pools, study the feasibility and benefits of at least the following solutions: 	
	- Resource allocation modifications to NR Rel.17 procedure in order to take into account the LTE reservation in overlapping resources	
	- Solutions for enabling NR with PSFCH enabled to coexist with LTE	
	- Solutions for coexistence and cross-RAT interpretation of sidelink synchronization signals

	Qualcomm
	Observation 4: The NR module of each Type A device can estimate a NR SL traffic proportion based on its own sensing results as well as resource occupancy information shared by the collocated LTE SL module.
Proposal 2: The NR SL UE-s determine the set of available resources based on the estimated NR SL traffic proportion and update this estimate at regular time intervals based on the current traffic load and/or system configuration.
Observation 5: Dynamic resource sharing between NR SL and LTE SL will not require any change to current LTE standards

	Sharp
	Proposal 4: For device type A, besides the resource reservation information obtained from the decoded SCI, the LTE SL module shares the resources corresponding to the “non-monitored” subframes.

	Apple
	Proposal 6: In dynamic resource sharing for co-channel coexistence, consider that type A device’s LTE sidelink module shares the LTE sidelink sensing and resource reservation information with its NR sidelink module, at the request from the NR sidelink module or at certain conditions. 
Proposal 7: In dynamic resource sharing for co-channel coexistence, type A device’s LTE sidelink module at least shares the following information to NR sidelink module: 
•	Time of reserved LTE sidelink resources
•	Frequency of reserved LTE sidelink resources
•	Periodicity of reserved LTE sidelink resources 
Proposal 8: In dynamic resource sharing for co-channel coexistence, type A device’s NR sidelink module physical layer excludes in its resource selection, candidate single-slot resource(s) obtained after Step 6) of TS 38.214 Section 8.1.4 overlapping with the resources indicated by LTE sidelink module.
•	Consider the case where LTE sidelink sub-channel partially overlaps with NR sidelink sub-channel
Proposal 9: In dynamic resource sharing for co-channel coexistence, support that device type A (and device type B if applicable) receives LTE sidelink sensing and resource reservation information from inter-UE coordination.

	NTT DOCOMO
	Proposal 3:
•	Conclude that ‘dynamic resource sharing’ is feasible and study the following aspects:
o	Which information is shared
o	Processing time on sharing
o	Details of exclusion behavior
o	Sync and async between LTE-SL and NR-SL
o	S-SSB/PSFCH handling
Proposal 6:
•	For device type A in dynamic resource sharing, when information sharing is triggered at subframe n, 
o	LTE-SL module shares all reservation information with RSRP/PPPP and all half-duplex slots within a window [n−10×Pstep, n−1] to NR-SL module.
Proposal 7:
•	For device type A in dynamic resource sharing,
o	NR-SL module performs resource exclusion as in step 5 and as in step 6 based on information shared from LTE-SL module.

	Ericsson
	Observation 15	Detection of LTE SL transmissions can be direct, indirect or by means of explicit signalling.
Proposal 6	RAN1 to study: 
•	Indirect detection and explicit signalling for detecting LTE SL transmissions without implementing LTE SL features.
•	The use of direct detection, as an optimization, for devices implementing NR SL and LTE SL.

	WILUS
	Observation 1: Sensing and resource reservation information can be shared by LTE SL UE, and type A device can exclude the corresponding resources satisfying the RSRP condition, which allows spatial reuse.

	Continental
	Proposal 3: The study of co-channel co-existence should prioritize schemes allowing dynamic resource sharing between LTE SL and NR SL.
Proposal 4: RAN1 to study and clearly identify the pros, cons, and tradeoffs of:
•	LTE SL and NR SL synchronization,
•	usage of multiple numerologies in NR,
•	PSFCH handling,
•	possibility of new explicit signalling to make aware NR SL about LTE resource reservation,
•	intra-device optimizations and information exchange: timing, format, types.



Company Views for 1st Round of Discussions
Would the following proposals be acceptable to the companies?
Proposal 2-4a:
· For co-channel coexistence in Rel-18, the NR SL module in type A devices supports the use the LTE SL sensing and resource reservation information to exclude resources reserved by LTE SL UEs in its own resource selection procedures.
· FFS details of resource exclusion by NR SL module.
Proposal 2-4b:
· For co-channel coexistence in Rel-18, the information shared by the LTE SL module to the NR SL module contains at least LTE sensing results and half-duplex subframes which are not monitored by the LTE SL UE.
· FFS other parameters including (but not limited to):
· Resource reservation periods
· SL RSRP and/or SL RSSI measurement results
· FFS details.
Proposal 2-4c:
· For co-channel coexistence in Rel-18, the LTE SL module shares the sensing and resource reservation information to the NR SL module using the following options: (possible down-selection):
· Trigger-based, where the NR SL module triggers the LTE SL module to provide sensing and resource reservation information. 
· Condition-based, where the LTE module shares its sensing and resource selection information to the NR module when a certain condition(s) is met. 
· FFS condition(s)
Proposal 2-4d:
· For co-channel coexistence in Rel-18, study the use of IUC for sharing LTE SL resource reservation information.

Comments for Proposal 2-4a
	 Company
	Yes/No
	Comments

	Intel
	Yes
	We are Ok with the proposal

	Apple
	Yes
	

	Qualcomm
	No
	First to be consistent with the proposal in the previous section we add the phrase “the study of” in the proposal. Moreover, we propose the following rewording instead:
· For the study of co-channel coexistence in Rel-18, the NR SL module in type A devices supports the use the LTE SL sensing and resource reservation information to exclude resources reserved by LTE SL UEs from the set of available resources in its own resource selection procedures.
· FFS details of resource exclusion by NR SL module.
This proposed wording will include excluding resource reserved by LTE and/or resources that the set aside by NR SL for LTE SL transmissions.

	Spreadtrum
	Yes
	



Comments for Proposal 2-4b
	 Company
	Yes/No
	Comments

	Intel 
	Comments
	We are generally Ok with the proposal, but just curious why this is decoupled from proposal 2-4a. In our view, the resource exclusion rules may also account for the half-duplex subframes which are not monitored by the LTE SL UE.  

	Apple
	
	In the main bullet, it is mentioned that “LTE sensing results” are to be shared from LTE SL module to NR SL module. In our understanding, the LTE sensing results include both SCI decoding and SL RSRP/RSSI measurements. Hence, the two sub-bullets (i.e., resource reservation periods, SL RSRP/RSSI measurement results) are already included in the shared information. 

If the intention is that the shared information does not include these two sub-bullets, then it is better to clarify what are in the “LTE sensing results” in the main bullet. 

	Qualcomm
	Comments
	We agree to this proposal in general and we strongly believe that in the other parameter list, at least the SL RSSI/RSRP should be signalled from LTE to NR module.

Moreover, the sharing of half-duplex slots where the LTE SL is transmitting is already supported by the in-device coexistence framework and needs no further enhancements.

With the above observations and for consistency, we propose the following re-wording

· For the study of co-channel coexistence in Rel-18, the information shared by the LTE SL module to the NR SL module contains at least LTE sensing results and  half-duplex subframes which are not monitored by the LTE SL UE.
· FFS other parameters including (but not limited to):
· Resource reservation periods
· SL RSRP and/or SL RSSI measurement results
· FFS details.


	Spreadtrum
	Yes
	



Comments for Proposal 2-4c
	 Company
	Yes/No
	Comments

	Intel
	Comments
	In our view this aspect could be also left up to implementation, while one aspect that may deserve further consideration may be the timeline of when this information is provided by the LTE module related to when this may need to be used by the NR module.

	Apple
	Yes
	

	Qualcomm
	No
	This level of detail can be discussed later if needed.

	Spreadtrum
	Yes
	We are fine with this proposal.



Comments for Proposal 2-4d
	Company
	
	Comments

	Intel
	Yes
	We are OK with the proposal

	Apple
	Yes
	

	Qualcomm
	No
	While this direction is promising, we believe that RAN 1 should focus on the initial dynamic resource sharing design for Type A (and Type B if needed) before looking into IUC based techniques. The later can serve as an additional technique for enhancement.

	Spreadtrum
	Yes
	IUC based solution can be further studied as an alternative solution, if time permitting.



Summary of 1st Round of Discussions
TBD

Comparison of Solutions and Evaluation Results
Company Views from TDocs
Huawei, HiSilicon
· Case1: FDMed resource pools for NR-V and LTE-V (Alt 1 with FDM configuration)
· Assumption: RP configuration matches traffic density.
· Case 2: TDMed resource pools for NR-V and LTE-V (Alt 1 with TDM configuration)
· Assumption: RP configuration matches traffic density 
· Case 3: Mixed NR-V and LTE-V in a shared resource pool for NR-V and LTE-V (Alt 2)
· Alt 1: semi-static resource pool partitioning
· Alt 2: dynamic resource sharing
Vivo
· Semi-static resource pool sharing
· Case 1: the ratio of LTE devices to NR devices is 1 (i.e. LTE: NR = 1:1)
· Case 2: the number of NR devices is three times as many as LTE devices (i.e. LTE: NR = 1:3).
· Dynamic resource pool sharing
· Option 1: NR SL UEs detect the resources reserved by LTE devices and then avoid the collision through resource (re-)selection, pre-evaluation and pre-emption.
· Option 2: LTE SL modules of the SL UE can reserve the resources used by its NR SL by sending the LTE SCI with resource reservation indication, so that the other legacy LTE SL UE can avoid resource collision according to Rel-14 resource selection procedure.
OPPO
· Scenario 1：NR UE with periodic traffic + LTE UE with periodic traffic + Freeway layout 
· Scenario 2：NR UE with aperiodic traffic + LTE UE with periodic traffic + Freeway layout
· Scenario 3：NR UE with periodic traffic + LTE UE with periodic traffic + Urban layout
CATT, GOHIGH
· [bookmark: OLE_LINK13]Evaluation results for TDM-based semi-static resource pool partition solution in section 5.1 and dynamic resource pool sharing solution.
· Highway scenario is considered
Qualcomm
· Three broad modes of operations for UE-s in the shared resource pool 
· Type A UE-s operating based on Rel-16 in-device coexistence mechanism, where, based on the priorities of the RATs, it drops NR SL or LTE SL transmissions and receptions. Type C UE-s operate based on Rel-14 mechanism with no change in LTE configurations.
· UE-s operating over the shared resource pool are (pre-)configured with a NR SL resource pool and an LTE SL resource pool with the resources partitioned in a TDM manner. 
· Type A UE-s operate based on the dynamic resource pool sharing mechanism based on the resource information received from the collocated LTE SL module. Type C UE-s operate based on Rel-14 mechanism with no change in LTE configurations.
· Performed comparative study of the Rel-16 based in-device coexistence mechanism with the (semi-)static RP partitioning and dynamic resource sharing.

The above simulation details are based on proposals collected from the contributions of different companies.
	Company
	Company proposal related to this issue

	Huawei, HiSilicon
	Observation 6: Based on simulation results, Alt 2 (dynamic resource sharing) has no obvious PRR performance gain compared with Alt 1 (semi-static resource pool partitioning).

	Vivo
	Observation 2: For LTE-NR V2X coexistence, dynamic resource pool sharing causes both performance loss to LTE devices and NR devices compared with semi-static separate pool separation in some cases.
Observation 5: There is an obvious gain in Option 2 compared with Option 1.

	OPPO
	Observation 1: There is no much difference for the PRR of LTE UE or NR UE when dynamic sharing and semi-static configuration are applied in freeway scenario. 
Observation 2: It is hard to find a proper TDM ratio between NR and LTE resource pool in urban scenario.

	CATT, GOHIGH
	Observation 1: There is limited performance degradation of LTE SL for dynamic resource pool sharing solution comparing with TDM-based semi-static resource pool partition solution.
Observation 2: There is notable performance improvement of NR SL for dynamic resource pool sharing solution comparing with TDM-based semi-static resource pool partition solution.

	Qualcomm
	Observation 6: Given that an accurate proportion of NR SL to LTE SL traffic load is known, a semi-static RP partition can be configured to provide an optimal balance of performance between NR and LTE.
Observation 7: For a semi-static RP partition to provide a good balance between NR SL and LTE SL performance, the RP partition needs to be updated when the proportion of NR SL to LTE SL traffic in the network changes.
Observation 8: Small deviations in the network/traffic configuration will require the reconfiguration of the semi-static RP partition otherwise, the performance of NR SL or LTE SL is degraded.
Observation 9: A mismatch in the (pre-)configuration of the (semi-)static RP partition between UE-s in the network may arise when some UE-s have an updated RP configuration while others are using an outdated one, which may happen due to a staggered roll out of device updates, an inability to update based on RRC signalling, etc.
Observation 10: Mismatch of the (pre-)configured (semi-)static RP partition across devices degrades both NR and LTE performance.
Observation 11: Re-use of Rel. 16 in-device coexistence mechanism to implement cochannel coexistence leads to excessive performance degradation for the lower priority RAT.



Others
Company Views from TDocs
Collection of proposals from the contributions of different companies.
	Company
	Company proposal related to this issue

	Spreadtrum
	Proposal 9: Power control and in-device interference between LTE sidelink transmission and NR sidelink transmission should be further studied for dynamic resource sharing, if simultaneous transmission of LTE sidelink and NR sidelink is supported in a device.

	Toyota
	Observation 4:	A fairness issue in terms of channel access occurs between Rel-14/15/18 LTE SL and Rel-18 NR SL in dynamic resource sharing due to a lack of NR SL SCI decoding capability in Rel-14/15 Type C devices.
Observation 5:	A fairness issue in terms of channel access occurs within Rel-18 Type A devices between LTE SL and NR SL due to the asymmetrical use of module information transfer.
Observation 6:	Rel-14/15/18 LTE SL may use resources reserved by Rel-18 NR SL, which causes resource collisions between LTE SL and NR SL and degrades the system performance of both LTE SL and NR SL.
Proposal 6:	RAN1 to study solutions that enable mutual detection of control signaling (at least resource reservation) between Rel-14/15/18 LTE SL UEs and Rel-18 NR SL UEs, without changing LTE SL specifications.

	Lenovo
	Proposal 6: Enhance the resource selection procedure of NR sidelink mode 2 to enable dynamic resource sharing considering:
	Avoid the TX/TX and RX/TX collision between LTE sidelink and NR sidelink in the same device.
	Avoid the resource collision between NR sidelink and LTE sidelink in different devices.

	Intel
	Proposal 4: 
•	When considering co-channel dynamic resource partitioning between LTE SL and NR SL, at the least the following aspects should be further studied:
o	Information to be shared between LTE and NR module and any timeline impact
o	Impact and enhancements to the NR SL sensing and resource selection procedure (e.g., exclusion rules, conditions under which NR SL transmission is not allowed)
o	Impact and enhancements to Rel.17 inter-UE coordination schemes  

	Panasonic
	Proposal 1: To clarify the last meeting agreements that the “semi-static resource pool partitioning” will only refer to the non-overlapped resource pools between LTE SL and NR SL. When the resources are overlapped, it should be discussed under Dynamic Resource Sharing including the case of partial overlapping between LTE and NR resource pools.

	Samsung
	Proposal 4: Further study conditions to enable or disable sharing of common resources between LTE SL transmissions and NR SL transmissions.
Proposal 8: Study solutions based on energy detection to assist in co-existence between LTE and NR.

	InterDigital
	Observation 1: R16 NR SL short-term TDM does not address collisions between LTE and NR SL transmissions in co-channel coexistence scenario.
Proposal 7: Study a semi-static mechanism to enable the use of overlapping resources in a NR SL resource pool based on an estimate of the LTE SL activities in those resources.

	NTT DOCOMO
	Observation 2:
•	Definitions of ‘semi-static resource pool partitioning’ and ‘dynamic resource sharing’ are ambiguous.
Proposal 2:
•	Confirm exact meaning of the following terminologies.
o	Semi-static resource pool partitioning: Configured LTE-SL resource pool and NR-SL resource pool are within the same carrier but not overlapped in time and frequency.
o	Dynamic resource sharing: Configured LTE-SL resource pool and NR-SL resource pool are within the same carrier and overlapped fully or partially in time and frequency.

	Bosch
	Objective 7: Quasi-dynamic adaptation of the resource pool separation needs optimization according to, e.g., the traffic load and the penetration rate of LTE-V2X devices. 
Proposal 6: Study whether it is beneficial to use indirect detection of LTE-V2X transmissions to further adapt resource partitioning

	Ericsson
	Proposal 3	RAN1 discusses solutions for co-channel coexistence that meet the following principles:
•	Changes to the configuration (e.g., pool configuration) are possible but should be minimized.
•	The impact of having co-channel deployments to the different RATs should be as limited as possible.
Observation 11	Static split of resources for LTE and NR is not efficient in resource utilization.
Observation 12	“Detect-and-vacate” solution in channel or resource pool level is not efficient in terms of resource utilization.



Others
 [ACTIVE] Issue 3-1: Operational Modes
Summary of Company Views from TDocs
In the previous meeting, the following combinations of operational modes were considered:
· Combination A : Mode 2 NR SL + Mode 4 LTE SL
· Combination B : Mode 1 NR SL + Mode 4 LTE SL
· Combination C : Mode 2 NR SL + Mode 3 LTE SL
· Combination D : Mode 1 NR SL + Mode 3 LTE SL
The corresponding agreement made in the previous meeting is as follows:
	Agreement: 
For the study of co-channel coexistence solutions in Rel-18, the combination of operational modes Mode 2 NR SL with Mode 4 LTE SL (Combination A) is considered with high priority.
· FFS: Whether/how to support Mode 1 NR SL + Mode 4 LTE SL (Combination B) and/or Mode 2 NR SL + Mode 3 LTE SL (Combination C).


The other combinations were left FFS, and have been discussed by company contributions. 
· 10 companies prefer to support only combination A, and not B and C - [1], [3], [9], [13], [14], [20], [21], [22], [30], [31].
· 3 companies prefer to include combination B - [2], [23], [32].
· 2 companies prefer to include combination C - [17], [23] (low priority).
· 8 companies prefer to include combination B and C - [7], [10], [12], [19] (low priority), [25], [28], [29], [33].
Companies that prefer to support only combination A state that apart from reducing the work load, combinations B and C involve the gNB and eNB respectively, and hence the network can manage resources for such a shared system. Also, since Mode 1 and Mode 2 do not operate on the same resource pool, it can be assumed that Mode 1 does not share a resource pool with Mode 4 LTE UEs. Hence there is no need to discuss them.
On the other hand, companies supporting combination B state that the Mode 1 NR SL UE can report LTE sensing information to the gNB so that it is aware of the resources that are occupied by LTE transmissions before providing grants to the NR SL UEs. The same reporting scheme as used in Rel-15 in LTE can be reused.
Companies supporting combination C state that the same solutions used for combination A would work. [7], [29]
Due to the split set of support between the options, and in light of the agreement from the previous meeting, it is the FL’s view that the focus can remain on combination A, while combination B and C can be discussed after combination A has been specified. 

Company Proposals:
The above summary is based on proposals collected from the contributions of different companies.
	Company
	Company proposal related to this issue

	Nokia, Nokia Shanghai Bell
	Proposal 15: RAN1 to focus on LTE Mode 4 and NR Mode 2 for co-channel coexistence.

	LG
	Proposal 2: The following two types of operations need to be investigated for the coexistence between LTE SL and NR SL in the same frequency channel:
	Semi-static resource partitioning between LTE SL and NR SL in the same frequency channel
	Dynamic resource sharing between LTE SL and NR SL in the same frequency channel
Proposal 3: When considering the dynamic resource sharing between LTE SL and NR SL in the same frequency channel, at least the following aspects need to be studied:
	Condition(s) under which NR SL transmission can be allowed in the co-channel where LTE SL exists
	Type/numerology of NR SL channel/signal that can be transmitted in the co-channel where LTE SL exists
	Whether/how to allow Mode 1 based NR SL transmission in the co-channel where LTE SL exists

	Huawei, HiSilicon
	Proposal 3: For NR-V and LTE-V co-channel co-existence, only Combination A (Mode 2 NR SL + Mode 4 LTE SL) is supported.

	ZTE, Sanechips
	Proposal 4:	From deployment perspective, all of the four mode combinations should be supported,
•	Combination A : Mode 2 NR SL + Mode 4 LTE SL
•	Combination B : Mode 1 NR SL + Mode 4 LTE SL
•	Combination C : Mode 2 NR SL + Mode 3 LTE SL
•	Combination D : Mode 1 NR SL + Mode 3 LTE SL.
Observation 1: 	The solution of Combination A can be reused for Combination C because there is no essential difference for NR SL mode 2 between combination A and C.
Proposal 5:	Combination C should has the same priority as Combination A.
Proposal 6:	For combination B, the legacy mechanism in Rel-15 (sensing and reporting the sensing results to network) can be considered as starting point for NR SL mode 1 UE.

	OPPO
	Proposal 3: The combinations other than NR SL mode 2 + LTE SL mode 4 are not considered in Rel-18 co-channel coexistence.

	CATT, GOHIGH
	Proposal 3: For the study of co-channel coexistence solutions in Rel-18, the combinations of operational modes Mode 1 NR SL + Mode 4 LTE SL (Combination B) and Mode 2 NR SL + Mode 3 LTE SL (Combination C) should also be considered.

	Lenovo
	Proposal 2: Support to study both Combination B which is Mode 1 NR SL+ Mode 4 LTE SL and Combination C which is Mode 2 NR SL + Mode 3 LTE SL.

	NEC
	Proposal 3:	Combination B (NR mode 1 and LTE mode 4) and combination C (NR mode 2 and LTE mode 1) are not supported for sidelink co-existence.

	Intel
	Proposal 1: 
•	Combination B and C are not considered, and any potential solution for co-channel co-existence between LTE V2X and NR V2X devices should be devoted to address combination A.

	Transsion
	Proposal 2: Combination C should be considered for co-channel coexistence scenarios.
Proposal 3: A common solution for combination A and combination C is favourable for co-channel coexistence scenario.

	China Telecom
	Proposal 2: Support Mode 1 NR SL + Mode 4 LTE SL (Combination B) and/or Mode 2 NR SL + Mode 3 LTE SL (Combination C) with lower priority.

	Samsung
	Proposal 9: For the study of co-channel coexistence solutions in Rel-18, the combination of operational modes “Mode 2 NR SL with Mode 4 LTE SL” is the only combination considered.

	CMCC
	Proposal 2: For the study of co-channel coexistence solutions in Rel-18, only support the following combination of operational modes: 
	Mode 2 NR SL with Mode 4 LTE SL (Combination A);
	Other combinations are not considered in Rel-18.

	ETRI
	Proposal 2: It is proposed to remove the FFS part in the previous agreement

	MediaTek
	Proposal 2: The following should be adopted for the combination of operation modes.
•	Mode-1 NR sidelink + Mode-4 LTE sidelink is excluded from the coexistence study.
•	Mode-2 NR sidelink + Mode-3 LTE sidelink is considered with low priority.

	Mitsubishi
	Proposal 4: For the study of co-channel coexistence solutions in Rel-18, combination of operational modes B and C are also considered.

	Apple
	Proposal 2: For the study of co-channel coexistence solutions in Rel-18, consider Mode 1 NR sidelink with Mode 4 LTE sidelink and Mode 2 NR sidelink with Mode 3 LTE sidelink with low priority.

	NTT DOCOMO
	Observation 1:
•	From NR-SL module perspective, there is no difference between Combination A and Combination C.
Proposal 1:
•	For the study of co-channel coexistence solutions in Rel-18, Combination B and Combination C are considered with the same priority as Combination A.
o	For Combination A and Combination C, common mechanism is studied.
o	For Combination B, information report to gNB is studied.

	Bosch
	Observation 1: Only combination A is of interest for LTE / NR SL co-channel coexistence.
Proposal 1: Confirm combination A (modes Mode 2 NR SL with Mode 4 LTE SL) to be the only combination considered in Rel-18 LTE / NR SL co-channel coexistence

	Ericsson
	Proposal 1	RAN1 specifies solutions that leverage on NW deployment in addition to other solutions. FFS whether Mode 1 (NR) and/or Mode 3 (LTE) are addressed by such solutions.
Observation 1	At least, for combinations B-D and possibly for combination A, it is possible to update the (pre-)configuration of SL UEs in a timely and efficient manner.
Observation 2	Combination A, where LTE SL UE and NR SL UE are selecting radio resources autonomously, is a relevant case, e.g., for operation in ITS band.
Observation 3	Information about the presence of LTE UEs allows for addressing Combination B by means of scheduling restrictions applied by the gNB.
Observation 4	Information about reservations by LTE UEs requires dynamic and costly reports from the NR UE.
Observation 5	Optimizations for Combination C are not feasible given the agreement precluding changes to LTE specifications.
Observation 5	Specific optimizations for Combination D are not needed.

	WILUS
	Proposal 2: RAN1 should study the co-channel coexistence of NR SL Mode 1 + LTE SL Mode 4 with higher priority.
Proposal 3: Type A device may omit the configured transmission if configured resource is already reserved by LTE SCI, and reports NACK to gNB.

	Continental
	Proposal 2: The study of co-channel coexistence should also consider Combination B and Combination C.  



Company Views for 1st Round of Discussions
Would the following conclusion be acceptable to the companies?
Conclusion 3-1:
· For co-channel coexistence solutions in Rel-18, the combination of operational modes Mode 1 NR SL + Mode 4 LTE SL (Combination B) and Mode 2 NR SL + Mode 3 LTE SL (Combination C) can be revisited once Mode 2 NR SL with Mode 4 LTE SL (Combination A) has been specified.

	Company
	Yes/No
	Comments

	Apple
	Yes
	

	Qualcomm
	Yes
	We agree with the FL’s proposal

	
	
	

	
	
	



Summary of 1st Round of Discussions
TBD

 [ACTIVE] Issue 3-2: Synchronization
Summary of Company Views from TDocs
Based on the contributions from companies [1], [7], [14], [20], [29] and [33], it is clear that the slot boundary of the NR SL time slot and the subframe boundary of the LTE SL subframe need to be aligned. Under the in-device coexistence framework, it was already specified in 38.213, in Section 16.7, that the subframe boundaries of the NR SL and LTE SL transmission have to be aligned. This can be reused for Rel-18.
This would mean that both the NR SL module and the LTE SL module select the same synchronization source [14], [15], [29]. Companies had suggested that the NR SL module can use the LTE SL synchronization procedure and sync source [5], [7], [15].
One company [5] had raised the concern of collisions between the synchronization signasl of one RAT and PSSCH transmissions of the other RAT, and suggested that synchronization signals in both LTE SL and NR SL could be configured FDMed in same time domain.
In the FL’s view, RAN1 can confirm to reuse the Rel-16 in-device framework that ensures alignment between the slot boundary of the NR SL time slot and the subframe boundary of the LTE SL subframe.

Company Proposals:
The above summary is based on proposals collected from the contributions of different companies.
	Company
	Company proposal related to this issue

	Nokia, Nokia Shanghai Bell
	Observation 5: Any co-channel coexistence mode requires at least slot and subframe boundary alignment between LTE and NR SL. Semi-static TDM-based co-channel coexistence further requires DFN/SFN alignment.
Proposal 14: RAN1 should discuss whether to support NR SL synchronization based on LTE SLSS/PSBCH transmissions and/or NR SL being capable of transmitting LTE SLSS/PSBCH.

	Vivo
	Observation 8: The design of the synchronization signal is different between LTE SL and NR SL, so there might be a collision between the synchronization signal of one RAT and PSSCH transmission of the other RAT. 
Proposal 5: If dynamic resource sharing is supported, the collision between the synchronization signal and the resource pools of different RATs, e.g., by configuring FDMed LTE SL and NR SL synchronization signals, or adopting LTE SL synchronization signals for NR SL, etc.

	ZTE, Sanechips
	Proposal 11:	NR SL can use the same synchronization priority selection order as LTE SL via one of the following options:
•	Option 1: For dual module device, only LTE SL module perform synchronization procedure, and NR SL module uses synchronization reference from co-located LTE module.
•	Option 2: NR SL and LTE SL perform synchronization procedure according to the synchronization priority selection order of LTE SL on their respective synchronization resources.

	Xiaomi
	Proposal 5:  For FDM based resource pool partitioning, NR SL and LTE SL shall be synchronized
- the subframe and slot boundary of two RATs shall be aligned.
Proposal 7: For dynamic resource sharing, the type A devices selects the same synchronization source for NR SL TX and LTE SL TX.
Proposal 8: For dynamic sharing, study further on solutions to unify the synchronization between LTE SL and NR SL.

	Samsung
	Observation 3: In case of LTE/NR SL co-existence, unsynchronized LTE/NR SL transmissions can suffer a greater performance loss.
Proposal 3: Further study how to achieve synchronization between NR and LTE SL transmissions when sharing common resources.

	Mitsubishi
	Proposal 5: For co-channel coexistence on overlapped resource pools, study the feasibility and benefits of at least the following solutions: 	
	- Resource allocation modifications to NR Rel.17 procedure in order to take into account the LTE reservation in overlapping resources	
	- Solutions for enabling NR with PSFCH enabled to coexist with LTE	
	- Solutions for coexistence and cross-RAT interpretation of sidelink synchronization signals

	NTT DOCOMO
	Proposal 3:
•	Conclude that ‘dynamic resource sharing’ is feasible and study the following aspects:
o	Which information is shared
o	Processing time on sharing
o	Details of exclusion behavior
o	Sync and async between LTE-SL and NR-SL
o	S-SSB/PSFCH handling
Observation 4:
•	In current synchronization procedure, NR-SL may be asynchronized to LTE-SL.
Proposal 8:
•	For dynamic resource sharing, study how to ensure synchronization between LTE-SL and NR-SL.

	Continental
	Proposal 4: RAN1 to study and clearly identify the pros, cons, and tradeoffs of:
•	LTE SL and NR SL synchronization,
•	usage of multiple numerologies in NR,
•	PSFCH handling,
•	possibility of new explicit signalling to make aware NR SL about LTE resource reservation,
•	intra-device optimizations and information exchange: timing, format, types.



Company Views for 1st Round of Discussions
Would the following proposal be acceptable to the companies?
Proposal 3-2:
· For co-channel coexistence solutions in Rel-18, RAN1 will reuse the Rel-16 in-device framework that ensures alignment between the slot boundary of the NR SL time slot and the subframe boundary of the LTE SL subframe.

	Company
	
	Comments

	Apple
	Yes
	

	Qualcomm
	Agreed
	

	Spreadtrum
	Yes
	

	
	
	



Summary of 1st Round of Discussions
TBD

Operational Scenarios
Company Views from TDocs
Collection of proposals from the contributions of different companies.
	Company
	Company proposal related to this issue

	LG
	Proposal 1: RAN1 needs to firstly identify scenario(s) to be mainly considered for the co-channel coexistence between LTE SL and NR SL, e.g., at least the scenario that NR SL operates in both the frequency channel in which only NR SL exists and the frequency channel in which LTE SL and NR SL coexist can be considered.

	CATT, GOHIGH
	Proposal 1: Design principles of co-channel coexistence mechanism for LTE sidelink and NR sidelink should be considered as follows:
•	Ensuring backward compatible of R14/R15 LTE sidelink and R16/R17 NR sidelink 
•	Reuse the in-device coexistence framework defined in Rel-16 as much as possible
•	No or limited performance degradation of LTE sidelink

	MediaTek
	Proposal 1: Study for SL co-channel coexistence solutions should take into account the following aspects.
•	Prioritize performance evaluations of existing Rel-16 design to assess the need for any enhanced solutions.
•	Feasibility evaluations should be performed based on a common set of simulation scenarios and parameters.



Collection of Agreements/Conclusions from Previous Meetings 
RAN1#109-e (May 9th – 20th, 2022)
Agreement: 
For co-channel coexistence in Rel-18, no changes in the LTE SL specifications are allowed.

Agreement: 
For co-channel coexistence in Rel-18, Rel-16/17 simulation assumptions are reused for evaluation of solutions, except for the UE dropping model.
· FFS: UE dropping model

Agreement: 
For the study of co-channel coexistence solutions in Rel-18, the combination of operational modes Mode 2 NR SL with Mode 4 LTE SL (Combination A) is considered with high priority.
· FFS: Whether/how to support Mode 1 NR SL + Mode 4 LTE SL (Combination B) and/or Mode 2 NR SL + Mode 3 LTE SL (Combination C).

Agreement: 
For evaluation of co-channel coexistence solutions in Rel-18, support the inclusion of dual module devices with NR+LTE modules using the following UE dropping models: 
· UE Dropping Model A: The distance between 1 LTE SL module and 1 NR SL module are maintained as zero to model a co-located dual module device. The inter-device distance between any two adjacent devices in the same lane, which may be either a single module or a dual module device, is modified by doubling the time in the upper limit, resulting in max{2 meter, an exponential random variable with the average of the speed * 4sec}.
· UE Dropping Model B: The distance between 1 LTE SL module and 1 NR SL module are maintained as zero to model a co-located dual module device. The inter-device distance between any two adjacent devices in the same lane, which may be either a single module or a dual module device, is maintained the same as current assumptions, i.e., max{2 meter, an exponential random variable with the average of the speed * 2sec}.
Companies should mention the UE dropping model and the distribution of each device type (single/dual module) used in their simulation assumptions.

Agreement: 
Feasibility of semi-static resource pool partitioning and dynamic resource sharing as possible solutions for co-channel coexistence are to be studied.

Agreement: 
For studying the feasibility of dynamic resource sharing as a possible solution for co-channel coexistence, 
· For device type A, the NR SL module uses the sensing and resource reservation information shared by the LTE SL module.
· FFS details on how the NR SL module uses this information.
· FFS details on how the LTE SL module shares the information to the NR SL module, exact information shared, timeline etc.
· FFS: Whether/how to define other method(s) for device type A to be aware of resources being occupied by LTE SL.
· FFS: Whether/how device type B should be supported.
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