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Introduction
[bookmark: _GoBack]The work item for NR sidelink evolution was approved in RAN#94e and revised in RAN#95e [1], 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#109-e meeting for AI 9.4.2.
[109-e-R18-SL-03] Co-channel coexistence for LTE SL and NR SL by May 20 – Sarun (Fraunhofer)
· Check points: May 16, May 20

Contact Information 
In this section, delegates responding to this email discussion can enter their details, in order to be informed about who is handling each topic. If a company has several delegates handling the same sub-agenda, all delegates can provide their information (and add their topics in bracket).

	Company
	Name
	Email Address

	Fraunhofer
	Tom Wirth
	thomas.wirth@hhi.fraunhofer.de

	NTT DOCOMO
	Shohei Yoshioka
	shohei.yoshioka@docomo-lab.com

	Apple
	Chunxuan Ye
	Chunxuan_ye@apple.com

	vivo
	Siqi Liu
	liusiqi@vivo.com

	Intel
	Kilian Roth
Salvatore Talarico
	kilian.roth@intel.com
salvatore.talarico@intel.com

	Qualcomm
	Sourjya Dutta
	sourdutt@qti.qualcomm.com

	Lenovo
	Zhennian Sun
	sunzn1@lenovo.com

	Samsung
	Emad Farag
	e.farag@samsung.com

	OPPO
	Kevin Lin
Yi Ding
	kevin.lin@oppo.com
yi.ding@oppo.com

	ZTE,Sanechips
	Yuzhou Hu
	hu.yuzhou@zte.com.cn

	Transsion
	Xingya Shen
	xingya.shen@transsion.com

	InterDigital
	Moon-il Lee
	Moonil.lee@interdigital.com

	Spreadtrum
	Haowen Liu
	haowen.liu@unisoc.com

	Sharp
	Luochao
	chao.luo@cn.sharp-world.com

	Xiaomi
	Zhao Qun
	zhaoqun1@xiaomi.com

	NEC
	Jin Yang
	yangjin@labs.nec.cn

	Ericsson
	Ricardo Blasco
	name.surname at company . com

	Sony
	Xiaoxue Wang
	Xiaoxue.Wang@sony.com

	HiSilicon
	Fan Yang
	james.yangfan@huawei.com

	Huawei
	Xiang Mi
	shawn.mixiang@huawei.com

	Nokia, NSB
	Torsten Wildschek
	torsten.wildschek@nokia.com

	Mitsubishi Electric
	Cristina Ciochina
	c.ciochina at fr.merce.mee.com

	CATT
	ShupengLi
	lsp@catt.cn

	LGE
	Seungmin Lee
Daesung Hwang
	edison.lee@lge.com
daesung.hwang@lge.com




Collection of Agreements/Conclusions in RAN1#109-e
Section to be filled at the end of the meeting, compiling all agreements/conclusions/working assumptions.

Scope of Study
Background: 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. Another aspect to be discussed are the combination of operational modes for which co-channel coexistence have to be considered. It is understood that a combination of Mode 1 NR SL + Mode 3 LTE SL would be handled by the network. Furthermore, restrictions to the LTE SL specifications are also to be discussed since LTE SL has been deployed in different parts of the world already, and changes would not be favorable. This exercise is also to limit the work done within this study, in order to finish the WID in time.
[ACTIVE] Issue 1-1: Type of Devices to be Considered 
Company Views for 1st Round of Discussions
Question 1-1: Which of the following devices have to be considered for co-channel coexistence? If other device types are to be considered, please describe.
· Device type A: UEs with dual LTE SL and NR SL modules
· Device type B: UEs with only NR SL modules
	Company
	Device Type(s)
	Comments

	NTT DOCOMO
	At least type A
	If time is allowed, also type B should be considered to achieve better performance.

	Apple
	Type A > Type B
	Type B can also be considered if time allows. 

	vivo
	See comments
	The function of a Type B UE equipped with only NR modules in the proposal should be clarified first. If type B UE refers to a UE with only R16/17 NR SL modules, then it can neither decode nor transmit LTE SCI and in this case, type B UE can be considered for solution A/B but should not be considered for solution C in question 2-1 is adopted as it cannot identify LTE-NR SL collision. But if it refers to a UE with R18 NR SL modules that has not been discussed, there may be some further enhancements on top of R16/17 NR SL features, for example, R18 NR SL modules might be enhanced to process LTE SCI.
This question is also related to the solutions in Question 2-1. If solution A/B is adopted, both UE types can be considered as there is no LTE-NR SL collision. But if solution C is used and NR modules has the same functionality as R16/R17 SL, TypeB should be excluded. 

	Intel
	Comment
	In our opinion, both devices could be considered, but at least type A must be taken into consideration especially if dynamic solution is considered. In contrast, if only the semi-static solution is considered, there is no need to consider type A and type B would be sufficient. 

	Qualcomm
	Device Type A

	A Rel-18 NR UE operating in a shared channel with R14/15 LTE UE-s must be capable of communicating with the R14/15 LTE UE-s. This is required to support critical applications currently running over LTE like basic safety messages. 

For evaluations, there should also be legacy devices with only LTE SL modules to reflect the state of deployments when co-channel coex solutions would be applied.

	Lenovo
	Device Type A
	In R16 sidelink it assumed that UE shall equip with both LTE module and NR module，we think that the motivation to support device type B should be clarified further.

	Samsung
	At least Type A
	Type B devices can be considered through information sharing from Type A devices.

	OPPO
	Device type A
	Whether device type B can detect the SCI of LTE SL ought to be clarified.

	ZTE, Sanechips
	At least device Type A
	In our opinion, Rel-16/17 SL would be deployed in some regions, so UEs with only NR SL modules should be also considered in the evaluation of coexistence scenario. 

	Transsion
	At least Device Type A
	Device Type A is the baseline, and if time is allowed, we can investigate Device Type B.

	InterDigital
	Type A and Type B
	

	Spreadtrum
	Device Type A,  acceptable with type B
	Considering reuse of the Rel-16 in-device coexistence framework as much as possible, device type A should be supported at least. 
Device type B is acceptable for us in principle. However, if dynamic resource sharing is supported, how it can obtain the LTE transmission to avoid the conflict needs to be considered carefully.

	Sharp
	See comments
	It is not fully clear what “consider” means here. For example, does it mean a co-channel coexistence enhancement in Rel-18, if any, should only be specified for a Device type A UE and not for a Device type B UE?

	xiaomi
	Type A
	There are much less standardization/implementation impact for Type A than Type B.

	NEC
	Prefer type B, while type A with low priority
	As mentioned by vivo and Intel, device type A is more suitable for solution C while type B is sufficient for solutions A and B. Considering the workload, we prefer to study semi-static solutions with type B first, then if time allowed, further discuss other cases.

	Ericsson
	Baseline for Device Type B + Optimization for Device Type A
	The baseline solutions defined in this WI should be applicable for devices with only NR SL modules and optimizations can be considered for devices with LTE and NR SL module.

	Sony
	At least Type A
	Type A should be discussed firstly

	Fraunhofer
	Type A and Type B
	

	Huawei, HiSilicon
	Only device type A
	Based on the Rel-18 WID (copied as below), Rel-16 in-device coexistence frame work should be reused as much as possible, which means dual LTE SL and NR SL modules are assumed by default. Thus, Device type B is not in the scope of Rel-18 SL.
	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


 
We doubt the existence of type B device in the real deployment especially considering the coexistence with LTE-V in ITS band. To coexist with LTE-V, NR-V needs to receive the basic safety message from LTE-V UE. If a NR UE supports NR-V module only, then it cannot receive such LTE-V safety information and should not be allowed by the regulator.

Therefore, we think Rel-16 in-device coexistence framework is the only way forward, in which UE has dual LTE SL and NR SL modules. Only device type A can be considered.

	Nokia, NSB
	At least device Type A
	In our view, device type A is essential for co-channel co-existence, and support for device type B could be studied if time allows as it will bring an additional level of flexibility for operators and device vendors.

	Mitsubishi
	At least type A
	

	CATT/GOHIGH
	Both device
	We think both should be considered 

	LGE
	Comment
	From our perspective, Type A shoud be considered but it is not clear what scenarios are targeted for Type B.



Summary of 1st Round of Discussions
Summary of Preferences
The following is a summary of the preferences marked by companies on the different types of devices that can be considered for co-channel coexistence in Rel-18.
· Companies supporting only Type A: DCM, QC, Lenovo, OPPO, xiaomi, HW+HiSi. [6]
· Companies supporting Type A with high priority and Type B with low priority (at least Type A): Apple, SS, ZTE+Sanechips, Transsion, Spreadtrum, Sony, Nokia, Mitsubishi, LGE. [9]
· Companies supporting both Type A and B: IDC, Fraunhofer, CATT. [3]
· Companies supporting Type B with high priority and Type A with low priority: NEC, Ericsson. [2]
· Companies supporting device types based on solutions used (Q2-1): Vivo, Intel. [2]

Summary of Comments
Based on the comments from companies, it is clear that device type A is of higher priority and device type B can be considered if time permits. This is because device type A was considered for the Rel-16 in-device coexistence framework, and should be reused as much as possible according to the WID. Support for device type A is also required in order to support dynamic resource sharing as a solution for co-channel coexistence, where type A devices contain LTE SL modules capable of sharing sensing and resource selection information to the NR SL module.
Regarding device type B, Vivo had raised a concern regarding whether the type B device consists of an existing Rel-16/17 module that cannot decode LTE SCIs, or a new Rel-18 module that is capable of decoding LTE SCIs. In the FL’s opinion, it can be further studied as to whether Rel-18 SL UEs are capable of decoding LTE SCIs in order to support dynamic resource sharing. In other words, for device type B to support dynamic co-channel coexistence, it should be capable to decoding LTE SCIs.
Vivo, Intel and NEC had linked the support of device types to the solutions being considered in Q2-1 for co-channel coexistence. The FL would prefer to check the number of supporting companies depending on the device type to ascertain the best possible solution to cater to co-channel coexistence.
However, NEC and Ericsson prefer to consider device type B as the baseline, with optimizations to be considered for device type A.
In response to Sharp’s concern, the question is intended to determine whether device type A, B or both are to be considered in the study to support co-channel coexistence.

FL’ Recommendation
While only 5 companies support the consideration of device type B, a majority of 18 companies support the consideration of device type A in the study of solutions for co-channel coexistence. Device type B can be considered if time permits, but device type A should be given higher priority.
Proposal 1-1: 
· 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.
· FFS: Whether to support Type B devices that contain only NR SL modules.

[ACTIVE] Issue 1-2: Combination of Operational Modes to be Considered 
Company Views for 1st Round of Discussions
Question 1-2: Which of the following mix of operational modes have to be considered for co-channel coexistence? If other combinations are to be considered, please describe.
· 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
	Company
	Combinations(s)
	Comments

	NTT DOCOMO
	A/B/C
	

	Apple
	A > B, C
	At least Combination A should be considered. Combinations B and C can be considered if time allows. 

	Vivo
	A and C(1st  priority)
B(2nd priority)
	If it is entirely relied on NR SL UE to detect the collision between LTE SL and NR SL via LTE SA decoding, there would be no difference between combination A and combination C. If the NR reservation can be detected by the LTE UE, e.g., when the NR SL UE transmits an LTE SA that can be detected by the LTE UE for reservation for future NR transmission, the mode3 UE can report its sensing result to enb, then enb can adjust the following scheduling strategy to avoid the collision.

	Intel
	Combination A
	We think we should focus on combination A, which in our view is the more critical scenario, and also since for other combinations many sub-options should be also considered: for example, if the gNB can observe allocations in the SL or not. 

	Qualcomm
	Combination A (with comments)
	It is our opinion that the most challenging scenario for cochannel coexistence of NR SL and LTE SL is when NR SL operates in Mode 2 and LTE SL operates in Mode 4. This would also be the deployment mode in many regions. Thus, it is our view that RAN 1 focus on this combination and revisit Combinations B and C in subsequent meetings (once the details for Combination A are stable).

	Lenovo
	Combination A
	We think combination A should be prioritized to others, for others we think network implementation could avoid the resource collision.

	Samsung
	At least A for dynamic co-channel co-existence.
A/B/C for semi-static co-channel co-existence.
	A can support through dynamic or semi-static co-channel co-existence.
B and C can be supported semi-static co-channel co-existence.
Semi-static co-channel co-existence is when difference resources are allocated to NR SL and LTE SL.
Dynamic co-channel existence is when the same resource can be used by LTE SL or NR SL and the devices decide dynamically which RAT to use.

	OPPO
	Combination A
	In LTE SL, the coexistence of mode 3 and mode 4 was supported. Therefore, if combination B and combination C are considered in this study item, we have to discuss another two combinations (i.e., Mode 1 NR SL+ Mode 3 LTE SL+ Mode 4 LTE SL, Mode 2 NR SL + Mode 3 LTE SL+ Mode 4 LTE SL). If so, the scope of this study item is too large. 

	ZTE, Sanechips
	A&B&C
	In terms of study scope, the support of combination C may be similar to that as combination A if the enhancements take place only on NR sidelink with some additional consideration on corresponding Uu. But we think all of the combinations A, B and C should be considered.

	Transsion
	Combination A
	We believe that Combination A is the most critical case. Regarding Combination B and Combination C, gNB/eNB can schedule the resource to avoid collision between NR SL transmission and LTE SL transmission.

	InterDigital
	Combination A/B
	We consider Combination A and Combination C is similar in terms of solution space, because LTE specification and thereby Mode 3 LTE operation shall not be impacted. The solution will target Mode 2 NR SL in both combinations.

	Spreadtrum
	Combination A(1st  priority) and C(2nd priority)
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Combination A should be considered with 1st priority. Considering that NR UE can actively avoid the conflict with LTE sidelink transmission, there looks no difference between combination A and combination C.

	Sharp
	Combination A
	Other combinations are less critical in terms of co-channel coexistence.

	Xiaomi
	A
	Combination A needs to be supported to enable OOC operation, and thus needs to be investigated. Combination B and C can be supported by NW implementation without spec. impact.

	NEC
	A
	To start the discussion from combination A which may be more broadly deployed.

	Ericsson
	Combination A
	

	Sony
	At least A
	Combination A should be discussed firstly

	Fraunhofer
	Combination A and C (1st priority)
Combination B (2nd priority)
	

	Huawei, HiSilicon
	Combination A only
	The topic of Rel-18 co-existence is to discuss how to support the coexistence between two RAT (NR SL and LTE SL), rather than how to coexist between two RA modes. The combination B and C is more likely to discuss RA schemes of gNB indication and UE autonomously selection on the same resources at same time, which should be avoided.

In Rel-15 LTE-V, how to support RA mode-3 and mode-4 are comprehensively discussed, but only limited design specified due to high complexity and limited gain. Moreover, the Rel-16 NR-V does not allow mode-1 and mode-2 in the same resource pool. 

Therefore, we do not see scenario or benefit to support different RA schemes on the same resources especially for Rel-18 co-existence. RAN1 does not need to spend time discussing combination B and C considering the limited TU. We support Combination A only.

	Nokia, NSB
	Combination A with high priority
	Combination A should be treated with high priority as we anticipate this combination to be the most common one. 

	Mitsubishi
	A, B, C
	A is the most challenging and may be discussed first

	CATT/GOHIGH
	A, B, C
	All there need to be considered. FFS piriority.

	LGE
	Commment
	The study of co-channal coexistence in Rel-18 can be foucused on Combination A considering its challenge and typicalness of scenario.



Summary of 1st Round of Discussions
Summary of Preferences
The following is a summary of the preferences marked by companies on the mix of operational modes that can be considered for co-channel coexistence in Rel-18.
· Companies that support only Combination A: Intel, Lenovo, OPPO, Transsion, Sharp, Xiaomi, NEC, Ericsson, HW+HiSi, LGE. [10]
· Companies that support Combination A with high priority and Combination B/C with low priority: Apple, QC, Spreadtrum, Sony, Nokia. [5]
· Companies that support Combination A+B+C: DCM, ZTE+Sanechips, IDC, Mitsubishi, CATT. [5]
· Companies that support Combination A+C with high priority and Combination B with low priority: Vivo, Fraunhofer. [2]
· Companies that support Combination A for Solution C (dynamic), and Combination A+B+C for Solution A/B (semi-static): SS. [1]
· Companies that consider Combination A and C similar due to no changes expected in LTE specifications: Vivo, ZTE, IDC, Spreadtrum. [4]

Summary of Comments
Based on the feedback from the companies, since it is expected that there would be no change in the LTE SL specifications, it was mentioned that Combination A and C would essentially be the same. This is because the changes required to support both combinations would be limited to the NR SL module.
On the other hand, other companies state that in Combination B and C, Mode 1 NR SL UEs and Mode 3 LTE SL UEs could use the assistance of the eNB/gNB for scheduling assistance and collision avoidance. Hence they are not a critical combination to be included in the study of co-channel coexistence solutions, and can be deprioritized.

FL’ Recommendation
All the companies that have responded to the email discussion agree that Combination A should be considered for the study of solutions for co-channel coexistence.
Proposal 1-2: 
· For the study of co-channel coexistence solutions in Rel-18, the supported combination of operational modes is Mode 2 NR SL with Mode 4 LTE SL (Combination A).
· FFS: Whether to support Mode 1 NR SL + Mode 4 LTE SL (Combination B) and Mode 2 NR SL + Mode 3 LTE SL (Combination C).

[ACTIVE] Issue 1-3: Specification Changes to LTE SL 
Company Views for 1st Round of Discussions
Question 1-3: Should co-channel coexistence bring about any changes to the LTE SL specifications? If yes, please elaborate on the changes required.
	Company
	Yes/No
	Comments

	NTT DOCOMO
	No
	

	Apple
	No
	

	vivo
	No
	

	Intel
	No
	Our view is that solutions should be made such that no impact on LTE specification. 

	Qualcomm
	No
	We do not think there should specification changes for LTE SL. As we demonstrate in our paper, NR SL and LTE SL cochannel coexistence is feasible without any change in specification, devices or (pre)configurations of LTE SL UE-s.

	Lenovo
	No
	

	Samsung
	No
	No impact to LTE devices

	OPPO
	No
	

	ZTE, Sanechips
	No
	The solutions should not have impact on LTE sidelink and its corresponding Uu specification.

	Transsion
	No
	

	InterDigital
	No
	We shall ensure the co-existence with LTE V2X UEs of previous releases

	Spreadtrum
	No
	

	Sharp
	No
	

	Xiaomi
	No
	

	NEC
	No
	

	Ericsson
	No
	Changes to the LTE SL specification shall not be performed.

	Sony
	No
	

	Fraunhofer
	No
	

	Huawei, HiSilicon
	No
	No spec impact is allowed for LTE-V, since it is already deployed for years.

	Nokia, NSB
	No
	

	Mitsubishi
	No
	

	CATT
	NO
	

	LGE
	Comment
	At this moment, it is not clear whether any chages are necessary on LTE specification in terms of supporing the co-channal coexistence between LTE SL and NR SL.



Summary of 1st Round of Discussions
Summary of Comments
Companies have a unanimous view that no specification changes are to be done for LTE SL.

FL’ Recommendation
Proposal 1-3: 
· For co-channel coexistence in Rel-18, no changes in the LTE SL specifications are allowed.

[ACTIVE] Issue 1-4: Simulation Assumptions to be Considered
Company Views for 1st Round of Discussions
Question 3-1: Rel-16/17 simulation assumptions are reused for evaluation of co-channel coexistence solutions. Should any additional assumptions be considered on top of the existing simulation assumptions? If yes, please elaborate.
	Company
	Yes/No
	Comments

	NTT DOCOMO
	No
	

	Apple
	No
	

	vivo
	No
	

	Intel
	No
	

	Qualcomm
	Yes
	We are of the opinion that some of the simulation assumptions should be revisited for NR-LTE SL cochannel coexistence since the Rel-16/17 assumption were not designed for co-channel coexistence:
1. The inter-vehicle separation (currently 2s) should be reconsidered when NR SL – LTE SL dual devices are considered for evaluations. When both NR SL and LTE SL UE-s are in the same vehicle, the current assumption on the in-vehicle separation will over-crowd the limited resources of the system.
LTE bands are generally of bandwidth less than on equal to 20 MHz. Given than previous traffic assumptions for NR evaluations assume of bandwidths up to 40 MHz, RAN 1 should revisit assumptions on the NR traffic including packet size, inter-arrival time (or periodicity) etc., as well as latency and range requirements.

	Lenovo
	No
	

	Samsung
	Comment
	Simulation assumption for NR SL can follow the Rel-16/17 simulation assumptions. On top of that there should be simulation assumption for LTE SL.

	OPPO
	No
	The simulation assumptions and profile for NR V2X and LTE V2X are enough.

	ZTE, Sanechips
	No
	

	Transsion
	No
	

	Spreadtrum
	No
	

	Sharp
	No
	

	Xiaomi
	No
	

	NEC 
	No
	

	Ericsson
	No
	Rel-16/Rel-17 evaluation assumptions can be reused

	Fraunhofer
	No
	

	Huawei, HiSilicon
	No
	Rel-16/17 simulation assumptions are reused. We suggest not to discuss such evaluation methodology issues, which are very time consuming and not so relevant for this objective. If some companies have strong interest to simulate a specific scenario, it can be left to company report.

	Nokia, NSB
	No
	

	CATT
	NO
	

	LGE
	Comment
	We think that the existing simulation parameters can be reused as much as possible, and if companies apply any other assumptions for their evaluations, its details can be provided.




Summary of 1st Round of Discussions
Summary of Comments
One company feels that additional assumptions have to be taken into account, another has commented that the LTE SL simulation assumptions can be considered on top of the Rel-16/17 simulation assumptions. The remaining have stated that the Rel-16/17 simulation assumptions can be reused for Rel-18 co-channel coexistence.

FL’ Recommendation
Based on company views, the Rel-16/17 simulation assumptions can be reused for evaluation of co-channel coexistence solutions. It can be left up to individual companies to simulate using additional considerations.
Proposal 1-4: 
· For co-channel coexistence in Rel-18, Rel-16/17 simulation assumptions are reused for evaluation of solutions.

Co-Channel Coexistence Solutions to be Considered
Background: In the 5GAA contribution to the 3GPP Rel-18 workshop, 5GAA had listed co-channel coexistence as #2 in their list of topics to be considered for Rel-18. 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. 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 semi-static and dynamic co-existence solutions have to be discussed and explored.

[ACTIVE] Issue 2-1: Semi-Static and Dynamic Co-channel Coexistence
Company Views for 1st Round of Discussions
Question 2-1: Which of the following solutions should be considered for co-channel coexistence? If other solutions are to be considered, please describe.
· Solution A: TDM based co-channel coexistence – Separate resource pools for LTE SL and NR SL in the same channel or band, configured over different time slots.
· Solution B: FDM based co-channel coexistence – Separate resource pools for LTE SL and NR SL in the same time slots, configured over different channels or bands.
· Solution C: Dynamic co-channel coexistence – Same resource pool for LTE SL and NR SL, sharing resources across time and frequency.
	Company
	Solution(s)
	Comments

	NTT DOCOMO
	C
	A and B are already considered in Rel-16/17 SL basically, and they have an issue on less resource efficiency. For this topic, C is the intended situation in our understanding. 

	Apple
	C
	Solutions A and B do not achieve the spectrum efficiency as Solution C.  

	vivo
	Solution A and Solution B
	Semi-static solution can achieve co-channel coexistence with no spec impact. What’s more, our simulation in R1-2203563 shows that Solution C causes both performance loss to LTE devices and NR devices compared with semi-static solutions.

	Intel
	Solution A + B 
	At least A and B should be considered, and C should be further studied to assess whether this may bring any benefits compared to A and B. 

	Qualcomm
	Solution C
	Dynamically sharing the same resource pool by both NR SL and LTE SL is the only way that can support cochannel coexistence under all possible deployment scenarios. For this we make the following observations:
1. Static TDM/FDM resource pool separation will either require network (NW) support or require legacy (LTE SL) devices to be updated. Firstly, many regions consider NW support of SL UE-s as optional, hence UE-s not implementing this feature may not be configured with the resource pool partition. Secondly, SL services should be available without NW coverage and hence reconfiguring RPs through NW control may be infeasible in these scenarios. Lastly, performing a factory update of legacy LTE UE-s may also be challenging or infeasible.
2. Semi-static TDM/FDM resource pool partition is not adaptive to changes in traffic and network. Changes in network and traffic may be affected by the introduction of new NR UE-s and the phasing out of older LTE UE-s over time; the UE moving from an area with high LTE penetration to an area with high NR penetration; changes in the channel (LoS to NloS) may also change the UE-s perception of the network/traffic.
3. Mismatch of the pool partition between the various SL UE-s in the network will be another cause of performance degradation for solution A and B. Mismatch in the RP partition will lead to different UE-s having different understanding of the logical slot index. This, while affecting both systems, will be especially deleterious for the performance of feedback-based NR transmissions.
HARQ based retransmissions is a fundamental feature of NR SL. Having a semi-static FDM resource pool with NR PSFCH resource may be detrimental to the performance of LTE SL UE-s which will experience different reception power in the middle of a sub-frame leading to decoding errors.  

	Lenovo
	Solution C
	Considering the resource usage efficiency, we think solution C should be supported

	Samsung
	C
	A and B can already be supported using Rel-16/17 mechanisms.

	OPPO
	Solution A and C
	As for solution C, we think it should be discussed with some assumptions or restrictions (e.g. the same SCS between LTE and NR SL)

	ZTE, Sanechips
	At least solution A and B
	Considering legacy Rel-16/17 sidelink could be on the same carrier with LTE sidelink and Rel-18 NR sidelink, at least solution A and B can be supported without much work load.  Solution C should be further studied to assess the benefits and spec. impact compared to A and B.

	Transsion
	Solution C
	Supporting solution A and solution B means updating the (pre-)configuration parameters of the legacy LTE SL UE, which is not expected.

	InterDigital
	Solution C
	We think solution A and solution B can be considered as exiting solutions, which could be done by NW implementation. So, we don’t see a need to further study them in R18. The study of coexistence should strive for evaluating Solution C in a timely fashion to draw a conclusion.  

	Spreadtrum
	Solution A and B at least
	Solution A and B could be the baseline for studying the co-channel coexistence of LTE sidelink and NR sidelink. Regarding solution C, the benefits need to be further evaluated and determine whether this solution should be supported. Besides, the case of partial overlapping resource pool should also be taken into account in solution C.

	Sharp
	Solutions A, B, and C
	In our view, in the study phase, RAN1 should study the pros and cons of all possible solutions, and it would be next step to consider whether any solution(s) should be adopted.

	Xiaomi
	A,B and C
	From our understanding, all the solutions are included in the study phase. It is still FFS which enhancement would be necessary to be specified in R18. We agree with other company that A and B have already been supported in R16/17. But they still need to be considered at least for performance comparison purpose. 

	NEC
	A and B
	Separated resource pools for LTE SL and NR SL may introduce less impact on specification and require limited workload, and we prefer to discuss solutions A and B first.

	Ericsson
	All
	We are fine to consider any potential solution, although it is unclear how static A or B can do much beyond what is possible in Rel-16

	Sony
	Solution C
	Solution C can solve the resource usage efficiency issue caused by solution A and B. 

	Fraunhofer
	Solution C
	Our understanding is that while Solutions A and B are possible with the existing specifications, their issues regarding the AGC impact and PSFCH usage are clear. Hence we prefer to study Solution C.

	Huawei, HiSilicon 
	Current spec already supports Solution A and B

	Current specifications already support TDMed and FDMed co-channel co-existence for LTE sidelink and NR sidelink via resource pool separation between the two RATs. Which manner is applied can be up to implementation. 

Solution C has many technical issues. LTE-V’s performance might be impacted by NR-V due to different SCS and PSFCH resources are configured for NR-V. Specifically, larger SCS than 15kHz supported by NR-V would result in more than one NR SL transmissions within one LTE-V subframe and possibly make AGC of LTE-V lose effectiveness. On the other hand, if PSFCH are configured on the shared resources, it may cause collision between LTE-V transmission and NR-V HARQ. 
In addition, our simulation results show that solution A/B/C have similar PRR performance.

In summary, we suggest the following conclusion to conclude that solution A/B are already supported by current specification, and so far it is not justified to specify Solution C. 
Conclusion: RAN1 concludes that current specifications already support co-channel co-existence for LTE sidelink and NR sidelink via resource pool separation between the two RATs. 

	Nokia, NSB
	C
	In our understanding, Solution A is already supported by specification and could be deployed, provided that preconfiguration can be updated (which is doubtful). Both Solution A and Solution B suffer from the problem that update of preconfiguration is problematic and from the inefficiencies of semi-static resource sharing.

	Mitsubishi
	C, A, B
	C should be supported, and further investigate how. It should be confirmed if A and B are already fully supported in the current specs or if any enhancement is needed  

	CATT/GOHIGH
	A+B
	C FFS

	LGE
	At least C
	We are not sure what aspects (especially that have an imapct on the specification) should be further studied for Solution A and B.



Summary of 1st Round of Discussions
Summary of Preferences
The following is a summary of the preferences marked by companies on the different solutions that can be considered for co-channel coexistence in Rel-18.
· Companies that support only Solution C: Apple, QC, Lenovo, Transsion, Sony, Nokia. [6]
· Companies that support Solution C, with the understanding that Solutions A and B are already supported: DCM, SS, IDC, Fraunhofer, LGE. [5]
· Companies that support Solution A+B+C: Sharp, Xiaomi, Ericsson, Mitsubishi. [4]
· Companies that support Solution A+B: Vivo, NEC, HW+HiSi, CATT. [4]
· Companies that support Solution A+B with high priority, Solution C with low priority: Intel, ZTE+Sanechips, Spreadtrum. [3]
· Companies that support Solution A+C (with restrictions): OPPO. [1]

Summary of Comments
Based on the comments from companies, it is clear that configuring of separate resource pools in a TDM or FDM manner is already possible based on the Rel-16/17 specifications, and would have no specification impact, as mentioned by Vivo, ZTE+Sanechips, NEC, HW+HiSi. However, using this semi-static resource sharing as a solution for co-channel coexistence has been identified to be challenging. The following issues have been identified by companies:
· Low resource usage and spectrum efficiency – DCM, Apple, Lenovo, Sony
· NW support for legacy LTE and NR UEs is optional and factory updating is challenging, making it difficult to update resource pool preconfigurations – QC, Transsion, Nokia
· Not adaptive to changes in traffic and NW, especially when phasing out older LTE UEs for NR UEs – QC
· Mismatch of pool partitioning between LTE and NR UEs – QC
· FDM resource pools with NR PSFCH will cause a performance drop due to different reception power in the middle of a sub-frame leading to decoding errors – QC, Fraunhofer
· AGC impact – Fraunhofer
On the other hand, dynamic resource sharing is a new solution that requires specification effort. The following issues have been identified by companies:
· Possible impact on LTE SL performance due to difference in SCS and presence of PSFCH configured for NR SL – HW+HiSi
· Causes loss of AGC effectiveness if a larger SCS (>15kHz) is used for NR SL – HW+HiSi
· Causes performance loss to LTE and NR devices - Vivo
· Needs to be further evaluated – Intel, Spreadtrum
It has to be noted that a few of the issues identified for FDM based resource sharing and dynamic resource sharing are common, namely the mismatching of SCS and possible restriction of the shared resource pool to only 15kHz, the impact of SL PSFCH used in NR SL and the AGC issues.

FL’ Recommendation
While 16 companies support the use of dynamic resource sharing as a solution for co-channel coexistence, 11 companies prefer using semi-static resource sharing. Since there is no clear majority, both solutions can be considered in the study for co-channel coexistence at this point.
Proposal 2-1: 
· Semi-static and dynamic resource sharing are considered as possible solutions for co-channel coexistence.
· For semi-static resource sharing, it is already possible to configure separate resource pools for LTE NR and SL NR based on Rel-16/17 specifications.

[ACTIVE] Issue 2-2: Issues with Semi-static Co-channel Coexistence Solutions
Company Views for 1st Round of Discussions
Question 2-2: If semi-static coexistence solutions (Solution A and B) were selected in Q2-1, given that LTE SL has already been deployed, how would the resource pool (pre-)configurations be updated in a timely and flexible manner? 
If other issues are to be considered for solution A, please describe.
	Company
	Comments

	vivo
	The (pre-)configurations of LTE SL can be updated via Uu interface or PCF interface.

	Intel
	In our view, this might be an implementation or regulatory matter that should be further discussed.

	Qualcomm
	 In our view, this is one of the critical issues with semi-static solutions. LTE V2X pre-configurations have already been approved, after a lengthy process, by regional standards bodies and in those cases are extremely difficult to change.  Then there is the issue of different UEs having different versions of a pre-configuration, preventing those Ues from communicating with each other and causing collisions between their transmissions. Lastly, this also impacts system flexibility as more devices employ NR SL and more resource are needed for NR SL compared to LTE SL.

	Samsung
	In coverage Ues can be updated through RRC and SIB signalling.
For out-of-coverage Ues, provision and update of parameters is described in the 23.287 clause 5.1 and its sub-clauses.

	ZTE, Sanechips
	Similar views as vivo and Intel. For LTE SL, up to 16 Rx resource pool per carrier in SL (pre-)configurations can provide some flexibility to handle the issue that different Ues may have different Tx resource pools.

	Xiaomi
	There are existing solutions for updating (pre-)configuration. We do not think enhancement on (pre-)configuration updating shall be included in the study scope. 

	NEC
	Solution A and B are used to provide semi-static co-existence of the two RATs, as resource pool (pre-)configuration can be adapted with a certain period. A quite timely and flexible update is not a feature to be obtained by using semi-static co-existence solution.

	Ericsson
	This issue is beyond the scope of RAN1 and likely beyond the scope of 3GPP

	Huawei, HiSilicon
	Our paper R1-2203148 has provided detailed explanation how to support resource pool (pre-)configurations for both NR-V and LTE-V. 
In general, for LTE-V, resource pool configurations are updated by SL-CommResourcePoolV2X IE. For the vehicles in coverage and RRC_CONNECTED state, the IE can be updated by SL-CommConfig within RRCConnectionReconfiguration. For the UEs in coverage but in RRC_IDLE state, it can be further updated by SystemInformationBlockType21 within SystemInformation. 
Pre-configuration can be also updated by over-the-air signalling. In 5G System, the V2X parameters can be re-configured for both ME (Mobile Equipment) and UICC (Universal Integrated Circuit Card). The pre-configurations in UICC could be updated through the signalling received from the operator. And those information in UICC are prioritized than those within ME. 
Therefore, although LTE SL has already been deployed, its resource pool (pre-)configuration can still be updated.

	Nokia, NSB
	We think that it is firstly very doubtful whether it is feasible to reconfigure already deployed LTE devices, and secondly it is very difficult to manage a transition from one pre-configuration to another while this reconfiguration is ongoing. While TS 23.287 defines mechanisms for update of preconfiguration, it is not clear whether UEs are required to support these mechanisms and how it can be ensured in practice that all the UEs perform the update in a timely manner.

	Mitsubishi
	Although theoretically feasible, such reconfiguration might not be easily doable in practice. Answering this question might help us reach some common understanding about why we need to go towards dynamic co-channel coexistence, (not sure that we need to make any agreement on this)

	CATT
	This should depend on implementation.



Summary of 1st Round of Discussions
Summary of Comments
Under this question, some companies have explained how the possible update and reconfiguration of resource pool (pre-)configurations are possible, while other companies have stated that though theoretically possible, it would be extremely difficult to update already preconfigured LTE resource pools.
· Possible and feasible to reconfigure (pre-)configurations: Vivo, SS, ZTE+Sanechips, HW+HiSi. [4]
· Difficult to update (pre-)configurations: QC, Nokia, Mitsubishi. [3]
· Out of scope: Intel, Xiaomi, NEC, Ericsson. [4] 

FL’ Recommendation
It is clear that for semi-static resource sharing to work as a solution for co-channel coexistence, it is vital for already deployed LTE SL UEs to update and reconfigure their resource pool configurations. Based on the comments received from companies, it is theoretically possible to carry out the updates, but its feasibility in carrying out the updates is questionable and not in the scope of RAN1’s discussion.

[ACTIVE] Issue 2-3: Issues with FDM based Co-channel Coexistence Solutions
Company Views for 1st Round of Discussions
Question 2-3: If solution B was selected in Q2-1, the presence of PSFCH symbols in NR SL time slots and the NR SL resource pools configured with different SCSs result in AGC issues for LTE SL Ues. How would these be addressed? 
If other issues are to be considered for solution B, please describe.
	Company
	Comments

	vivo
	Firstly, we believe that a typical scenario for LTE-NR coexistence is the single SCS case and prefer to limit the NR SL SCS to 15kHz regardless of which solution is used. Secondly, the AGC issue can be solved by (pre-)configuring guard bands/RBs between LTE-NR frequencies 

	Intel
	We agree with Vivo’s comments.

	Qualcomm
	 In addition to AGC, there is the issue of dividing already narrow ITS spectrum.

	Samsung
	We can use the same SCS for LTE SL and NR SL to avoid AGC problems. PSFCH slots can be configured to be used exclusively by NR SL, alternatively HARQ-ACK can be disabled.

	ZTE, Sanechips
	If solution B is applied, NR SL SCS should be 15kHz too, and the slot with PSFCH should not be configured on the same slot for LTE SL by implementation of resource pool configuration.

	Xiaomi
	We agree with vivo comments.

	NEC
	We agree with vivo, 15kHz should be used as a common configuration for both the RATs.

	Huawei, HiSilicon
	We share the view with companies that these problems can be avoided by implementation, RAN1 does not need to discuss how to optimize such issues.



Summary of 1st Round of Discussions
Summary of Comments
Based on the comments from companies, the solutions to be used in order to overcome the AGC issues caused by the presence of PSFCH symbols in NR SL time slots and the NR SL resource pools configured with different SCSs are as follows:
· For both semi-static and dynamic resource sharing, limit the SCS to 15kHz: Vivo, Intel, SS, ZTE+Sanechips, Xiaomi, NEC. [6]
· AGC issue can be solved by (pre-)configuring guard bands/RBs between LTE-NR frequencies: Vivo. [1]
· Resource pools for LTE SL should not be configured on the same slots as NR SL with PSFCH: ZTE+Sanechips. [1] 
· PSFCH slots can be configured to be used exclusively by NR SL, alternatively HARQ-ACK can be disabled: SS. [1]
· Issues can be solved by implementation: HW+HiSi. [1]

FL’ Recommendation
Among the companies that support FDM based semi-static resource sharing, it is understood that the resource pools have to be limited to 15kHz SCS for the solution to overcome the AGC issues. Since this is conditional upon Proposal 2-1, it can be considered once Proposal 2-1 has been agreed/settled upon.
Proposal 2-3: 
· For semi-static resource sharing as a possible solution for co-channel coexistence, the resource pools for both LTE SL and NR SL are limited to a SCS of 15kHz.

[ACTIVE] Issue 2-4: Issues with Dynamic Co-channel Coexistence Solutions
Company Views for 1st Round of Discussions
Question 2-4: If solution C was selected in Q2-1, how would NR SL modules/UEs be aware of the resources that are being occupied by LTE SL modules/UEs? Kindly factor in the cases where a device can have both NR SL and LTE SL modules, and a device with only an NR SL module. 
If other issues are to be considered for solution C, please describe.
	Company
	Comments

	NTT DOCOMO
	In device type A, LTE-SL module shares reservation information to NR-SL module, and NR-SL module excludes corresponding resources in resource allocation procedure.
In device type B, the UE receives IUC message generated based on LTE-SL reservation and performs corresponding ehaviour.

	Apple
	For NR SL mode 2 operation: 
A device with both LTE SL module and NR SL module can perform sensing on LTE SL and passes the sensing results to its NR SL module for its resource selection. 
A device (UE-B) with only NR SL module can receive inter-UE coordination (either scheme 1 or scheme 2) from another device (UE-A) with LTE SL module and NR SL module. This inter-UE coordination information is used for UE-B’s resource selection. 

For NR SL mode 1 operation:
A device with both LTE SL module and NR SL module can perform sensing on LTE SL and reports the sensing results to gNB to facilitate its resource allocation. 

	Vivo
	The NR UE with dual modules can be aware of the LTE SL reservations through the information provided by LTE module. As for UE with only NR SL module, it depends the functionality of the NR module, please refer to our comments in Question 1-1

	Intel
	While we believe that further study is needed to determine whether solution C may be beneficial, a dynamic solution does in our opinion only make sense if only type A Ues are mandated. As type B Ues cannot be aware of the LTE SL allocation we think for a dynamic solution type B Ues should not be present.

	Qualcomm
	For a device with both NR SL and LTE SL modules
· The LTE SL module can provide information on its own LTE SL sensing over an in-device shared interface. We note that the Rel. 16 in-device coexistence mechanism makes the same assumption for prioritizing traffic. In fact, the dynamic pool sharing can be supported by reusing this framework.
For devices with only NR SL modules
· We reiterate that supporting UE-s with only NR SL modules may not be feasible due to the basic-safety concerns detailed in our reply to Q 1-1.
· If UE-s with only NR SL modules is to be supported in addition to the dual-module devices, they could receive information from the dual-module devices in the system.

	Lenovo
	For device type A we think the internal UE coordination could be used to avoid the resource collision between LTE sidelink and NR sidelink, for two modules in one UE we think the coordination on TX/RX status could be exchanged to avoid the simple dropping of one module as defined in R16 sidelink, and NR module could also exclude the resources reserved by other LTE sidelink Ues based on the sensing results of its own LTE module

	Samsung
	For devices with LTE SL module and NR SL module, the LTE SL module can share sensing results with the NR SL module to use for resource exclusion.
For devices without LTE SL module, they can receive inter-UE co-ordination information about conflicts or preferred/non-preferred resources from Ues that have an LTE SL module.

	OPPO
	The NR module is able to detect the SCI of LTE SL or the NR module can derive the sensing result from LTE module. 

	ZTE, Sanechips
	For device type A, the LTE module may help NR module to sense the LTE reservation resources. But LTE SL UE cannot acquire the information of NR SL. The impact on LTE SL should be further studied. 
And for type B Ues, they cannot be aware of the LTE SL resource reservation, and the dynamic solution should not be feasible for type B Ues.

	Transsion
	For device type A, the LTE SL module can share its sensing results to NR SL module through the internal interface.
For device type B, we believe that this may not be feasible for the scenario of dynamic co-channel  coexistence.

	InterDigital
	Short-terms TDM is specified in R16 to enable prioritization for “not-co-channel” coexistence. The spec states a UE has the knowledge of both LTE and NR SL TX/RX T ms prior to the earliest TX/RX where T < 4 and is based on UE implementation. Therefore, it is already considered feasible a NR SL module receives resource related information from a LTE SL module residing within the same UE. More LTE SL resource information is needed for co-channel coexistence, so the type of the information and the processing time for NR SL to receive this information should be studied further. For NR SL-only UE, we think the R17 IUC framework can be applied so the NR SL-only UE can receive resource information related to LTE resources from a UE with both NR SL and LTE SL modules.

	Spreadtrum
	For device type A
· The sensing results of LTE transmission can be transmitted from the LTE module to the NR module via the interface; 
For device type A
· Whether NR SL device can sense LTE SL transmission needs to be further clarified.
· If NR SL device has the capability for sensing LTE SL transmission, it can sense the LTE transmission independently without any assistance; 
· If NR SL device does not has the capability for sensing LTE SL transmission, it can receive some explicit signaling (including sensing results of LTE SL transmission or preferred/non-preferred resource set) from other UEs or NW.

	Xiaomi
	UE with both NR SL and LTE SL modules can share the LTE information to NR module. For UE with only NR SL module, NR SL module shall have the capability of receiving LTE SL PSCCH/PSSCH. From our point of view, the implementation cost of UE with only NR SL module would be too high. 

	NEC
	[bookmark: _Toc101796082][bookmark: _Toc101796076][bookmark: _Toc101796023][bookmark: _Toc101796017][bookmark: _Toc101795941][bookmark: _Toc101795935][bookmark: _Toc101516978][bookmark: _Toc101454899][bookmark: _Toc101454893][bookmark: _Toc101454855][bookmark: _Toc101454849][bookmark: _Toc101454618][bookmark: _Toc101454612][bookmark: _Toc101454393][bookmark: _Toc101451372][bookmark: _Toc101451366][bookmark: _Toc101451360][bookmark: _Toc101451353][bookmark: _Toc101451347][bookmark: _Toc101451341][bookmark: _Toc101451335][bookmark: _Toc101451302][bookmark: _Toc101345515][bookmark: _Toc101343769][bookmark: _Toc101339489][bookmark: _Toc101198290][bookmark: _Toc101198190][bookmark: _Toc101198167][bookmark: _Toc101192273]As solution C may need more discussion and introduce lots of specification impact, further assessments are needed to keep a reasonable workload.

	Ericsson
	For any device (NR SL alone or NR SL + LTE SL), the following ways of detecting the resources occupied by LTE SL UEs can be considered:
· Indirect detection. That is, the device detects LTE SL transmissions without decoding the corresponding signals. For example, energy measurements such as RSSI may be used.
· Explicit signalling. In this case, the device is informed by others about the presence of LTE SL transmissions. Such signalling could come from another UE, the NW (e.g., a gNB), or OTT.
For NR SL + LTE SL devices;
· Direct detection as an optimization feature. That is, the device is capable of detecting LTE SL signals. This is applicable to devices implementing both NR SL and LTE SL and should not be considered as a baseline.

	Sony
	For device Type A UE, UE’s LTE SL module can sense and transmit the resource usage information to its NR SL module, and receive other SL UE’s resource usage information through IUC scheme.
For device Type B UE, it can obtain LTE and NR SL resource usage information through IUC scheme.

	Fraunhofer
	For Type A devices, the exact procedure on how the LTE SL module transfers/forwards its sensing results to the NR SL module need to be studied.
For Type B devices, the UE should be either capable of decoding LTE SL SCIs, or carry out RSSI measurements to detect the presence of LTE transmissions. Another option is to use IUC messaging from a Type A device, informing other Type B devices of the presence of LTE SL transmissions.

	Huawei, HiSilicon
	As explain under Issue2-1, we think it is not justified to specify Solution C considering its complexity and similar performance compare to Solution A/B.

If solution C is deemed necessary, the only possible way relies on UE being equipped with both LTE-V and NR-V modules. For device that have both modules, sensing result of LTE-V reservation from LTE-V modules can be delivered to NR-V modules internally. When NR SL UE performs resource selection procedure, the sensing results of LTE-V are used so that resources being occupied by LTE-V UEs are excluded.

For the UE only supporting NR-V module, as explained for Question 1-1, it is not even in the scope and should be not considered.

	Nokia, NSB
	In the case where a device has both NR SL and LTE SL modules, then the NR SL module could take into account in its resource selection procedure (including in the resource re-evaluation/re-selection step) the sensing results from the LTE SL module. 

The case of a device with only NR SL module requires further study.

	CATT/GOHIGH
	FFS but normally UE with dual modules can assume this is through the information provided by LTE module

	LGE
	For Device Type A, for example, LTE SL module can provide the informaotin about the resources that are occupied as a result of LTE SL sensing operation to NR SL module. For Device Type B, we think that before diuscussing the details in supporing Solution C, its necessity to be considered is firstly clarified/decided.



Summary of 1st Round of Discussions
Summary of Comments
Based on the comments from companies, it is clear that for device type A, the NR SL module can use the sensing and resource reservation information shared by the LTE module to exclude the corresponding resources for its resource selection procedure. The exact method of sharing/forwarding was mentioned by a few companies, but the details have to be further studied.
For device type B, it should either be able to decode LTE SCIs or use IUC messages from other type A devices to exclude corresponding resources in the resource selection procedure. Some companies also feel that device type B should not be considered for dynamic resource sharing.
· For device type A, the LTE SL module shares resource reservation information to the NR SL module, and the NR SL module excludes corresponding resources in the resource selection procedure – DCM, Apple, Vivo, QC (using an in-device shared interface), Lenovo (using internal UE coordination), SS, OPPO, ZTE+Sanechips, Transsion (using an internal interface), IDC (similar to Rel-16 in-device procedure), Spreadtrum, Xiaomi, Ericsson, Sony, Fraunhofer, HW+HiSi, Nokia, CATT, LGE. [19]
· For device type B, solution C is not feasible since type B UEs cannot be aware of LTE SL resource allocation – Vivo, Intel, QC, ZTE+Sanechips, Transsion, HW+HiSi. [6]
· For device type B, the type B UE receives IUC messages from a type A UE to exclude corresponding resources in the resource selection procedure – Apple, SS, IDC, Sony, Fraunhofer. [5]
· For device type B, it should be capable of processing LTE SCIs in order to exclude corresponding resources in the resource selection procedure – Vivo, OPPO, Spreadtrum, Xiaomi, Fraunhofer. [5]
· For device type B, it should receive explicit signaling including sensing results in order to exclude corresponding resources in the resource selection procedure from other UEs or NW – Spreadtrum, Ericsson (for type A devices as well). [2]
· For both device types, the device should detect LTE SL transmissions indirectly e.g. using RSSI measurements – Ericsson, Fraunhofer. [2]
· For device type A, in Mode 1, the LTE SL module performs sensing and reports the sensing results to the gNB – Apple [1]

FL’ Recommendation
19 companies are in favor of supporting solution C for device type A, with the details of the exact sharing/forwarding procedure FFS. Since only 5 companies have indicated their preference to support device type B, it can be left for FFS.
Proposal 2-4: 
· For 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 module to exclude the corresponding resources for its resource selection procedure.
· FFS details on how the LTE module shares the information to the NR module, exact information shared etc.
· FFS: Whether/how device type B should be supported.

[ACTIVE] Issue 2-5: Constraints for Dynamic Co-channel Coexistence Solutions
Company Views for 1st Round of Discussions
Question 2-5: If solution C was selected in Q2-1, in order to limit the scope of the study on dynamic resource sharing, which of the following constraints should be considered?
· Constraint A: Possibility of not configuring PSFCH in shared resource pools
· Constraint B: Limiting the shared resource pool to a single SCS that is supported by both LTE SL and NR SL (15 KHz) 
· Other constraints, please describe.
	Company
	Solution(s)
	Comments

	NTT DOCOMO
	
	We think some solution to solve the issues can be discussed rather than agreeing the constraints. But to limit workload, we can accept at least constraint B.

	Apple
	
	Given a limited scope, we are open to both constraint A and constraint B. 

	vivo
	Constraint B
	It’s too complicated to support coexistence in the mixed SCS case, for example, AGC would be problematic for LTE UE as power of the multiple NR slots overlapping with a LTE subframe may change, and it would also be hard to coordinate LTE SL and NR SL to reduce the collision rate. Hence, it’s better to limit the shared resource pool to a single SCS. 
PSFCH is one important feature of NR SL to improve efficiency and reliability, NR SL with disabled HARQ-ACK little performance gain compare with LTE SL. 

	Intel
	
	The number of scenarios for dynamic coexistence definitely need to be limited. However, we would like to postpone any decision until the benefit of solution C are clearer. 

	Qualcomm
	Constraint B
	We support limiting the shared resource pool to a single SCS supported by both NR SL and LTE SL (i.e., 15 kHz) as a simplification for the study.

HARQ based retransmissions are a fundamental feature of NR SL and disabling PSFCH will essentially imply that only broadcast services will be supported in the cochannel deployment. This will make the NR system (and the applications it can support) extremely restricted. Hence, we do not support Constraint A.

We acknowledge that the use of 15 kHz instead of 30 kHz SCS for NR SL has some negative effect on system performance. On the other hand, as we show in the simulation results presented, the effect is quite limited while it greatly simplifies system design.

	Lenovo
	Constraint B
	We think that two cases may be considered for dynamic resource sharing:
Case 1: All resources in a NR resource pool are shared between LTE sidelink and NR sidelink
Case 2: Partial resources in a NR resource pool are shared between LTE sidelink and NR sidelink.
On Constraint A we think it is only suitable for case 1, for case 2 we think the PSFCH could be configured if the slots configured with PSFCH are not shared with LTE sidelink.

We support Constraint B considering the UE complexity 

	Samsung
	
	At this stage, let’s not introduce constraints. We can discuss later.

	OPPO
	Both Constraint A and B
	It is beneficial to limit the workload when both constraints are considered.

	ZTE, Sanechips
	At least Constraint A and B
	Considering the case the slot with PSFCH is overlapped with LTE sidelink, AGC would be problematic. 
Besides, in LTE SL, only full slot(with 14 symbols) is supported, therefor NR SL should be restricted not to configure partial slot with less than 14 symbols.
In addition, Type A UEs can only be considered.

	Transsion
	Constraint B
	Considering the limited TU of this objective, we support Constraint B.

	InterDigital
	
	We prefer to start the study of dynamic solutions without the stated constraints. Both constraints might be potentially resolved in a dynamic solution, e.g., if NR SL UE performs resource selection considering PSFCH resource, then PSFCH transmission will not overlapping with any LTE SL transmission and cause any AGC issue. We can evaluate the solution later and determine whether the complexity and/or processing may be too much and thus constraints should be used to simply the solution.

	Spreadtrum
	Constraint B
	Using a single SCS could avoid the complicated design.

	Sharp
	Constraint B
	Constraint B can be a baseline for the study.

	Xiaomi
	Constraint B
	Although the decision can be made based on the study results in a later stage, we are fine with constraint B.

	NEC
	Constraint B
	

	Ericsson
	Others
	Constraint A is too broad. We believe it should be rephrased as “not configuring overlapping time resources for LTE and NR in which PSFCH may be transmitted”.
Constraint B needs further study. It is not clear to us if it is necessary or not.
Other constraints: partition the NR SL pool in different groups of resources. Different groups of resources may be used depending on the presence/absence of LTE SL UEs.

	Sony
	Constraint B
	We support constraint B and we think we can discuss this constraint issue after clarification of solution C.

	Fraunhofer
	
	While we do not prefer having any constraints this early in the discussions, we understand the challenges in defining dynamic resource sharing with the constraints. We can accept Constraint B due to the workload and time limitations.

	Huawei, HiSilicon
	At least A and B (with some comments)
	If solution C is deemed necessary, we think constraints to solution C on PSFCH and SCS configurations are necessary to avoid too much specification workload.

To avoid introducing a new concept of “share resource pool”, we suggest the following red changes:
==
· Constraint A: Possibility of not configuring PSFCH in shared resources pools
•	Constraint B: Limiting the shared resource pool to a single SCS that is supported by both LTE SL and NR SL (15 KHz) . Limit NR SL resource pools to 15kHz SCS when they overlap with LTE-V resource pools. 


	Nokia, NSB
	None
	We think it is too early to discuss limitations of the scope of solution C. The proposed constraints are not preferable for NR SL operation as PSFCH is an essential part of NR SL, and the ability to use higher SCS than 15kHz is important for scenarios with high Doppler effect. 

	Mitsubishi
	None at this point
	We should strive to find a solution to those problems first (and restrict only if we are unable to find an appropriate solution)

	CATT
	 
	Need to discuss the principle for these restrictions first

	LGE
	Comment
	We think that it is not desirable to firstly decide what constraints/study scope limitations should be applied for Solution C before a sufficient investigation of its necessity is conducted.  



Summary of 1st Round of Discussions
Summary of Preferences
The following is a summary of the preferences marked by companies on the constraints that can be considered for dynamic resource sharing in Rel-18.
· Companies supporting Contraint B: DCM, Vivo, QC, Lenovo, Transsion, Spreadtrum, Sharp, Xiaomi, NEC, Sony. [10]
· Companies supporting no constraints at this point: Intel, SS, IDC, Fraunhofer, Nokia, Mitsubishi, CATT, LGE. [8]
· Companies supporting Constraint A and B: Apple, OPPO. [2] 
· Companies supporting at least Constraint A and B: ZTE+Sanechips, HW+HiSi. [2]

Summary of Comments
While some companies think that the decision of introducing constraints on the configuration of shared resource pools can be done later, others believe that this would greatly simplify the design and help during the study phase of coexistence in shared resource pools. Although limiting NR to only use 15kHz SCS would results in a clear performance deficit, some companies believe that a resulting simplified system design outweighs the benefit of having a flexible numerology in shared resource pools. Furthermore, some companies who support this constraint also believe that supporting HARQ operation in these pools would show a clear performance advantage over non-HARQ-based LTE systems and thus it should be included in the study. Two companies believes that further constraints should be introduced, e.g., the slot structure of an NR slot (to be not less than 14 symbols) or partitioning of resources based on presence of LTE SL UEs.

FL’ Recommendation
While 8 companies do not prefer to have a constraint for dynamic resource pool sharing at this point, 14 companies support the use of Constraint B, confining the resource pool configuration to a single SCS for the study phase. The possibility of not configuring the PSFCH in dynamic shared resource pools or on shared resources themselves is only supported by 4 companies.
Proposal 2-5:
· For dynamic resource sharing as a possible solution for co-channel coexistence, limit the shared resource pool to a single SCS of 15kHz that is supported by both LTE SL and NR SL.
· FFS: Whether/how to configure PSFCH within shared resource pools.

Summary of Contributions 
Scope of Study and Design Principles
· Solutions to be considered for co-channel coexistence
· TDM based semi-static co-channel coexistence – Separate resource pools for LTE SL and NR SL in the same channel or band, configured over different time slots.
· Support: [2/Huawei], [3/Spreadtrum], [4/ZTE], [5/CATT], [6/Vivo], [7/Mitsubishi], [8/China Telecom], [10/NEC], [11/Lenovo], [12/LGE], [14/Xiaomi], [15/Samsung], [16/OPPO], [19/CMCC], [21/Sharp], [22/CAICT], [23/Fraunhofer], [25/MediaTek].
· Not support: [1/Nokia], [17/InterDigital], [26/Ericsson], [28/QC].
· FDM based semi static co-channel coexistence – Separate resource pools for LTE SL and NR SL in the same time slots, configured over different channels or bands.
· Support: [2/Huawei], [4/ZTE], [6/Vivo], [8/China Telecom], [11/Lenovo], [12/LGE], [15/Samsung], [21/Sharp], [22/CAICT], [23/Fraunhofer].
· Needs further study/Not support: [1/Nokia], [3/Spreadtrum], [5/CATT], [25/MediaTek], [26/Ericsson], [27/Bosch].
· Dynamic co-channel coexistence – Same resource pool for LTE SL and NR SL, sharing resources across time and frequency.
· Support: [1/Nokia], [3/Spreadtrum], [7/Mitsubishi], [8/China Telecom], [11/Lenovo], [12/LGE], [13/Sony], [14/Xiaomi], [16/OPPO], [18/Apple], [21/Sharp], [22/CAICT], [23/Fraunhofer], [24/ETRI], [26/Ericsson], [28/QC].
· Needs further study/Not support: [2/Huawei], [4/ZTE], [5/CATT], [10/NEC], [19/CMCC], [25/MediaTek], [27/Bosch].
· Support of devices based on their capability 
· UEs with dual LTE SL and NR SL modules
· [1/Nokia], [7/Mitsubishi], [13/Sony], [15/Samsung], [17/InterDigital], [18/Apple], [19/CMCC], [20/DCM], [24/ETRI], [25/MediaTek], [26/Ericsson], [28/QC].
· UEs with only NR SL modules
· [1/Nokia], [7/Mitsubishi - Further study required], [20/DCM – Discussion required], [26/Ericsson].
· UEs with partial dual RAT (partial LTE SL support and full NR SL support)
· [1/Nokia].
· Mix of operational modes to be considered for co-channel coexistence
· Mode 1 NR SL + Mode 3 LTE SL: Since the network controls the scheduling and resource allocation, resource overlapping and collisions can be avoided.
· [7/Mitsubishi], [15/Samsung], [22/CAICT].
· Mode 1 NR SL + Mode 4 LTE SL
· [4/ZTE], [7/Mitsubishi], [15/Samsung].
· Mode 2 NR SL + Mode 3 LTE SL
· [4/ZTE], [7/Mitsubishi], [15/Samsung].
· Mode 2 NR SL + Mode 4 LTE SL
· [4/ZTE], [7/Mitsubishi], [11/Lenovo], [15/Samsung], [18/Apple], [22/CAICT], [24/ETRI], [25/MediaTek].
· No specification changes are allowed for the LTE SL specifications.
· [3/Spreadtrum], [5/CATT], [8/China Telecom], [10/NEC], [11/Lenovo], [18/Apple], [21/Sharp], [22/CAICT], [24/ETRI], [25/MediaTek], [26/Ericsson], [27/Bosch], [28/QC].
· Reuse the Rel-16 prioritization rules from NR SL.
· [2/Huawei], [4/ZTE], [5/CATT], [8/China Telecom], [9/Panasonic], [25/MediaTek].
· Simulation parameters/assumptions to be considered
· Consider periodic and aperiodic traffic scenarios for NR SL and periodic traffic scenarios for LTE SL.
· [15/Samsung], [21/Sharp], [25/MediaTek].
· Consider traffic model defined in TR 37.885.
· [15/Samsung], [25/MediaTek].
· Consider PRR and PIR as metrics for evaluation.
· [15/Samsung], [25/MediaTek – Only PRR].
· Consider different ratios of NR:LTE traffic loads.
· [21/Sharp].

Details of Semi-static Co-channel Coexistence
· TDM and FDM based co-channel coexistence
· Can already be carried out with minimal (if any) specification impact.
· [1/Nokia], [2/Huawei], [4/ZTE], [5/CATT], [6/Vivo], [7/Mitsubishi], [10/NEC], [11/Lenovo], [18/Apple], [19/CMCC], [25/MediaTek].
· RRC configurations and pre-configurations of resource pools can be updated OTA or via wired manner.
· [2/Huawei], [6/Vivo].
· Resource pool (pre-)configurations cannot be updated in a timely and flexible manner after being first established, hence stifling the transitioning/re-farming of LTE SL resources to NR SL resources.
· [1/Nokia], [4/ZTE], [5/CATT], [6/Vivo], [7/Mitsubishi], [8/China Telecom], [14/Xiaomi], [16/OPPO], [18/Apple], [24/ETRI], [26/Ericsson], [28/QC].
· Drawbacks of TDM based co-channel coexistence
· Causes latency delays
· [1/Nokia], [12/LGE], [16/OPPO], [23/Fraunhofer].
· DFN/SFN alignment is required between LTE SL and NR SL.
· [1/Nokia].
· Drawbacks of FDM based co-channel coexistence
· AGC settings of LTE SL UEs are impacted by power variation issues due to the presence of PSFCH symbols in an NR SL time slot.
· [1/Nokia], [16/OPPO].
· Resource pools with different SCS for NR SL and LTE SL would result in AGC issues.
· [1/Nokia], [5/CATT], [21/Sharp].
· FDMed resource pools for NR SL and LTE SL would result in half-duplex issues.
· [3/Spreadtrum], [12/LGE].

Details of Dynamic Resource Sharing
· For UEs with both LTE SL and NR SL modules, the NR SL module should be made aware internally of sensing results/candidate resource sets/selected resources used by the LTE SL module.
· [2/Huawei], [3/Spreadtrum], [4/ZTE], [7/Mitsubishi], [8/China Telecom], [11/Lenovo], [13/Sony], [14/Xiaomi], [15/Samsung], [16/OPPO], [17/InterDigital], [18/Apple], [19/CMCC], [20/DCM], [22/CAICT], [24/ETRI], [25/MediaTek], [26/Ericsson], [28/QC].
· For UEs with both LTE SL and NR SL modules, the NR SL module should avoid/exclude resources indicated to be used by the LTE SL module.
· [2/Huawei], [4/ZTE], [11/Lenovo], [13/Sony], [15/Samsung], [16/OPPO], [17/InterDigital], [25/MediaTek], [28/QC].
· NR SL UEs should be aware of resources where LTE SL UEs are transmitting by sensing/decoding the SCIs transmitted by the LTE SL UEs.
· [3/Spreadtrum], [8/China Telecom], [14/Xiaomi], [22/CAICT], [25/MediaTek].
· NR SL UEs should be aware of resources where LTE SL UEs are transmitting indirectly by using RSSI measurements on the resources used for the transmissions.
· [22/CAICT], [26/Ericsson].
· NR SL module should be aware of resources where LTE SL UEs are transmitting by receiving an explicit signaling from the LTE module about the resources that are being used for the transmissions.
· [15/Samsung].
· UEs with both NR SL and LTE SL modules should use inter-UE coordination messages to inform other UEs (that may or may not have the LTE SL module) about resources that are occupied by LTE SL transmissions.
· [13/Sony], [15/Samsung], [17/InterDigital], [18/Apple], [20/DCM].
· For UEs with both LTE SL and NR SL modules, when NR SL modules are operating in Mode 1, they should report the resource usage by LTE SL in the shared resource pool to the gNB.
· [12/LGE], [13/Sony], [18/Apple].
· Different classes of resources should be defined within a resource pool, where one class can be used exclusively by NR SL UEs, and a shared class where NR SL UEs can use only if LTE SL UEs are not using them.
· [26/Ericsson].
· Effect of PSFCH resources should be studied in shared resource pools used by both LTE SL and NR SL UEs, including the possibility of not defining PSFCH in these resource pools.
· [2/Huawei], [3/Spreadtrum], [4/ZTE], [5/CATT], [6/Vivo], [7/Mitsubishi], [8/China Telecom], [11/Lenovo], [12/LGE], [19/CMCC], [22/CAICT], [23/Fraunhofer], [25/MediaTek].
· Slot and subframe boundaries between LTE SL and NR SL should be aligned.
· [1/Nokia], [15/Samsung], [24/ETRI].
· Shared resource pools should be restricted to the same SCS, like only 15 KHz SCS.
· [2/Huawei], [4/ZTE], [6/Vivo], [11/Lenovo], [12/LGE], [19/CMCC], [25/MediaTek].
· Resource pools with different SCS for NR SL and LTE SL would result in half-duplex issues.
· [2/Huawei].
· Shared resource pools should be restricted in terms of their channel bandwidth and subchannel configurations.
· [6/Vivo].
· AGC impact should be studied for dynamic co-channel coexistence.
· [1/Nokia], [2/Huawei], [4/ZTE], [11/Lenovo], [25/MediaTek].
· Mechanisms to avoid dropping of NR SL transmissions impacting LTE SL transmissions should be studied, beyond applying the Rel-16 in-device coexistence framework.
· [1/Nokia], [28/QC].
· Study the necessity of synchronization procedures to be updated for supporting co-channel coexistence.
· [1/Nokia], [6/Vivo], [14/Xiaomi].
· Study priority-based framework for each RAT (LTE SL and NR SL) for supporting co-channel coexistence.
· [23/Fraunhofer], [29/Continental].

Observations from Simulation Results
· Comparison between Solution A (TDM based resource pools), Solution B (FDM based resource pools) and Solution C (dynamically shared resource pools)
· Low traffic density for LTE SL UEs and medium traffic density for NR SL UEs (1:2) in an urban scenario, for both periodic and aperiodic traffic scenarios, there is no clear performance difference for the overall system.
· [2/Huawei].
· Medium traffic density for LTE SL UEs and low traffic density for NR SL UEs (2:1) in an urban scenario, for both periodic and aperiodic traffic scenarios, there is no clear performance difference for the overall system.
· [2/Huawei].
· Comparison between semi-statically configured resource pools (Solution A and B) and dynamically shared resource pools (Solution C)
· Equal density for LTE SL UEs and NR SL UEs (1:1) in an urban scenario, for periodic traffic scenarios, Solution C has a 0.5% performance loss for LTE SL UEs.
· [6/Vivo].
· Low traffic density for LTE SL UEs and high traffic density for NR SL UEs (1:3) in an urban scenario, for periodic traffic scenarios, Solution C has a ~3% performance loss for LTE SL UEs.
· [6/Vivo].
· Equal density for LTE SL UEs and NR SL UEs (1:1) in an urban scenario, for periodic traffic scenarios, Solution C has a 5% performance gain for NR SL UEs.
· [6/Vivo].
· Low traffic density for LTE SL UEs and high traffic density for NR SL UEs (1:3) in an urban scenario, for periodic traffic scenarios, Solution C has negligible performance gain for NR SL UEs.
· [6/Vivo].
· Comparison between different favors of dynamically shared resource pools (Solution C) – in option 1, only NR devices detect resources reserved by LTE SL UEs; in option 2, both LTE and NR SL UEs detect resources reserved by the other. In both cases, the UE will avoid collisions based on the knowledge of the reserved resources. 
· Option 2 has negligible performance loss for LTE SL UEs.
· [6/Vivo].
· Option 2 has a 5% performance gain for LTE SL UEs.
· [6/Vivo].
· Comparison between Solution A (TDM based resource pools) and Solution C (dynamically shared resource pools)
· Equal density for LTE SL UEs and NR SL UEs (1:1) in freeway scenario A, for periodic traffic scenarios, there is no clear performance difference for LTE and NR SL UEs.
· [16/OPPO].
· Equal density for LTE SL UEs and NR SL UEs (1:1) in freeway scenario A, for periodic traffic for LTE SL UEs and aperiodic for NR SL UEs, there is no clear performance difference for LTE SL UEs and Solution A has a 2% performance loss for NR SL UEs.
· [16/OPPO].
· Varying traffic density for LTE SL UEs and NR SL UEs in an urban scenario, for periodic traffic scenarios, Solution A has performance loss of one RAT and the performance gain for another RAT compared with Solution C. It is hard to find a proper TDM ratio between the NR and LTE resource pool in urban scenarios to avoid the performance loss of NR-based or LTE-based V2X RAT.
· [16/OPPO].
· Comparison between Rel-16 in-device coexistence and dynamically shared resource pools, where based on the priorities of the transmissions, it drops NR SL or LTE SL transmissions and receptions. 
· Medium traffic density for LTE SL UEs and low traffic density for NR Rel-16 SL UEs (2:1) in a highway scenario, for periodic traffic for LTE SL UEs and aperiodic for NR SL UEs, when Rel-16 in-device coexistence mechanism is used for coexistence, the performance of the lower priority RAT is severely degraded by up to 50%. Dynamically shared resource pools strikes a balance between NR SL and LTE SL.
· [28/QC].
· Equal density for LTE SL UEs and NR SL UEs (1:1) in a highway scenario, for periodic traffic for LTE SL UEs and aperiodic for NR SL UEs, when Rel-16 in-device coexistence mechanism is used for coexistence, the performance of the lower priority RAT is severely degraded by up to 50%. Dynamically shared resource pools strikes a balance between NR SL and LTE SL.
· [28/QC].

Others
· Resources should be used by UEs in a detect-and-vacate manner, where transmissions from one RAT of lower priority (LTE SL or NR SL) can be dropped in favor of transmissions from the other of higher priority.
· Support: [12/LGE – Trigger re-selection instead of dropping], [27/Bosch].
· Not support: [26/Ericsson], [28/QC].
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