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Introduction
The work item for NR sidelink evolution was approved in RAN#94e and revised in RAN#97e, 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
· Note, RAN1 continues the work on dynamic resource pool sharing based on existing agreements and WID with high priority for Type A devices and operating combination A
· 

This document provides a summary of the submitted contributions, email discussion topics and outcomes during RAN1#111 meeting for AI 9.4.2.
[111-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#111
Section to be filled at the end of the meeting, compiling all agreements/conclusions/working assumptions.

Dynamic Resource Pool Sharing
Over the course of the discussions for the scope of the WID during the workshop and subsequent plenary meetings, the solutions considered for co-channel coexistence were semi-static and dynamic co-channel coexistence. Both these solutions were agreed to be studied in RAN1#109e, and 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. 
The subsequent RAN1#110 meeting went further by concluding that TDM-based semi-static resource pool partitioning (SRPP) is a possible solution using existing Rel-16/17 specifications. For the study of dynamic resource pool sharing (DRPS), certain restrictions such as the use of 15 kHz SCS and possible solutions for overcoming the AGC issue due to overlapping PSFCH transmissions were agreed upon.
In the following plenary meeting RAN#97e, it was agreed that while TDM-based SRPP can be used, the work on DRPS should continue with high priority for Type A devices and operating combination A. Hence, as per the plenary advisory, this section covers the different aspects of DRPS that were brought forth in various company contributions. 

[ACTIVE] Issue 1-1: PSFCH Overlapping
Summary of Company Views from TDocs 
The topic of managing PSFCH transmissions in a shared resource pool was discussed in depth, but companies could not arrive at a consensus. The following proposal was the version shared in the last GTW session of the previous meeting.
	Proposal 1-1 (V):
· For dynamic resource pool sharing, in NR SL resource pools with PSFCH configured and when HARQ-ACK is enabled, the NR SL UE avoids PSFCH transmissions in time slots that overlap with subframes used for LTE SL transmissions (Alt 1).
· At least the PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain.
· FFS: The PSCCH/PSSCH TX UE avoids selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain.
· FFS details.
· FFS: NR SL UEs use a periodically repeating set of PSFCH slots (Alt 2).
· Within these periodically repeating slots, the NR SL UE may be optionally (pre-)configured with the following options:
· The PSCCH/PSSCH TX UE avoids selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain, or
· The PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain, or
· Both.
· Determine details including 
· Periodicity of the basic set of PSFCH slots and the location (in time) of PSFCH slots within the basic set.
· FFS: whether/how to handle the case where the RX UE has a PSCCH/PSSCH transmission in the same time slot as a PSFCH transmission, in the overlapping slot with an LTE SL transmission.


The following is a brief description of each of the alternatives being discussed:
· Alt 1 - NR SL UE avoids PSFCH transmissions in overlapping time slots
In Alt 1, the NR SL UE would avoid PSFCH transmissions in time slots that overlap with subframes used for LTE SL transmissions. 
In the case of a TX UE performing this action, while selecting resources for a transmission with HARQ enabled, the TX UE would have to ensure that the time slot for PSCCH/PSSCH transmission as well as the time slot used for the feedback from the RX UE are available and not used by LTE SL UEs. 
· Companies had pointed out that one of the drawback of the TX UE performing this action is that it is possible for an LTE SL UE to reserve a resource in a subframe after the TX UE performed the check and transmitted the PSCCH/PSSCH. Another issue is that if the TX UE performs this action, it would result in over-exclusion of resources, leading to packet dropping. Hence this was moved to FFS.
In the case of an RX UE performing this action, the RX UE would simply not transmit on the PSFCH of a time slot if it overlaps with an LTE SL transmission, based on the LTE sensing information.
· Companies had raised concerns on whether not transmitting would mean dropping the PSFCH transmission entirely. This would result in unnecessary retransmissions due to the RX UE not being able to transmit feedback to the TX UE.
Disadvantages:
The main drawback that was identified in Alt 1 is that, while the NR SL UE can avoid resource collisions by avoiding resource overlaps based on received LTE sensing information, it is possible that the NR SL UE would miss out on LTE SL resource reservations that have taken place after the UE has transmitted the PSCCH/PSSCH and before the PSFCH transmission. Another issue is the hidden node problem, where the NR SL UE reserving resources for its PSCCH/PSSCH transmission is unaware of LTE SL UEs that are spatially distant from it, but close to the RX UE that is expected to transmit the feedback on the PSFCH time slot. Yet another issue is the impact on the HARQ procedure in NR SL as a result of PSFCH transmissions being dropped. This is especially true in the case of groupcast Option 1 (NACK only).
· Alt 2 - NR SL UE uses periodically repeating set of PSFCH slots
In Alt 2, the NR SL UE would transmit PSFCH only in time slots that are a subset of the full set of periodic PSFCH enabled time slots that are configured in the shared resource pool. This subset is referred to as a basic resource set, which is then repeated over time, and defined to have a periodicity that is an integer multiple of the LTE SL reservation periodicity. This can be seen in Figure 1, from [22]. The advantage of using such a subset of PSFCH time slots is so that when the LTE SL UEs perform SL RSSI measurements, high RSSI would be detected on these subframes, and would thereby avoid them for their own transmissions.
[image: ]
Figure 1: Depiction of Alt 2 where the NR SL UE uses a periodically repeating set of PSFCH time slots. [22]
Disadvantages:
The issue with Alt 2 is that companies are not convinced that the SL RSSI measurements performed by the LTE SL UEs are adequate to identify whether an LTE SL resource overlaps with a PSFCH time slot. This is because the PSFCH occupies only 2 symbols, and if a higher SCS is used or if only the PSFCH is transmitted in a time slot, these resources can still rank high enough for them to be included in the LTE SL candidate resource set. Another aspect that was identified was that in LTE SL UEs, the resource exclusion procedure based on received SCIs and SL RSRP measurements take place first, followed by a check on the candidate resource size. Only after this are the resources based on the RSSI rankings excluded, which might result in a skewed candidate resource set being generated.
Based on the inputs from companies, 23 companies support Alt 1, while 4 do not. Under Alt 1, 16 companies supported that both the TX UE (transmitting PSCCH/PSSCH) and the RX UE (transmitting PSFCH) should perform resource avoidance by not selecting PSCCH/PSSCH resources associated with an overlapping PSFCH time slot and by avoiding PSFCH transmissions in the overlapping time slot, respectively. Another aspect that was discussed by 3 companies was for the RX UE to consider the LTE RSRP and/or priority when deciding to drop PSFCH transmissions. On the other hand, only 5 companies support Alt 2, while 14 companies do not.
The following is a summary of the views from the different companies.
· Alt 1 – Avoid PSFCH transmission in overlapping resources
· Support (23) – [1/Nokia], [2/FTW], [3/HW], [4/Vivo], [6/Spreadtrum], [7/LG], [9/Xiaomi], [10/Intel], [12/Transsion], [13/ETRI], [14/Lenovo], [15/Sony], [16/CMCC], [17/IDC], [18/Apple], [19/Mitsubishi], [20/DCM], [23/Sharp], [25/ZTE], [27/MTK], [28/Pana], [29/Bosch], [32/Fraunhofer].
· Do not support/sees issues (4) - [5/CATT], [11/OPPO], [22/QC], [30/NEC].
· UE transmitting PSFCH should avoid overlapping resources (17) – [1/Nokia], [3/HW], [4/Vivo], [6/Spreadtrum], [7/LG], [9/Xiaomi], [12/Transsion], [14/Lenovo], [16/CMCC], [17/IDC], [18/Apple], [19/Mitsubishi], [20/DCM], [23/Sharp], [25/ZTE], [26/Ericsson], [32/Fraunhofer].
· UE transmitting PSSCH should avoid overlapping resources (16) – [1/Nokia], [3/HW], [6/Spreadtrum], [7/LG], [9/Xiaomi], [12/Transsion], [14/Lenovo], [16/CMCC], [17/IDC], [18/Apple], [19/Mitsubishi], [20/DCM], [23/Sharp], [26/Ericsson], [28/Pana], [32/Fraunhofer].
· Consider LTE RSRP and/or priority when deciding whether to drop PSFCH transmissions on overlapping subframes - [1/Nokia], [19/Mitsubishi], [20/DCM].
· Configure additional PSFCH period so that the UE transmitting the PSFCH can identify PSFCH slots in case of overlap (postpone PSFCH transmissions) - [2/FTW], [31/Wilus].
· Study handling of dropped PSFCH, especially for GC Option 1 – [1/Nokia].
· Alt 2 – New set of PSFCH periodicities to avoid overlapping LTE resources
· Support (5) – [8/Toyota, Conti], [13/ETRI], [22/QC], [26/Ericsson], [32/Fraunhofer].
· Do not support/sees issues (14) - [1/Nokia], [3/HW], [4/Vivo], [5/CATT], [6/Spreadtrum], [9/Xiaomi], [10/Intel], [11/OPPO], [16/CMCC], [19/Mitsubishi], [23/Sharp], [25/ZTE], [30/NEC], [31/Wilus].
· The basic set of NR transmission resources containing the slots for PSFCH transmissions is defined to have a periodicity that is an integer factor of the LTE SL reservation periodicity – [22/QC]. 
· Retain existing PSFCH periodicities, restricting them to 2 or 4, with NR SL prioritizing transmissions on the time slots with PSFCH, ensuring that LTE subchannels overlap in frequency with PSFCH resources – [26/Ericsson].
· Other solutions, apart from Alt 1 and Alt 2:
· Semi-static (pre-)configuration of NR PSFCH time slots such that they do not overlap with LTE resource pools (TDM manner) - [9/Xiaomi], [14/Lenovo], [21/SS].
· Do not support – [1/Nokia],
· NR SL UE transmits PSCCH/PSSCH and PSFCH in the same slot with the same power if the PSFCH slot is overlapping with LTE SL in time – [21/SS], [31/Wilus].
· PSFCH is not supported (disabled) – [5/CATT], [30/NEC].
· Do not support use of 60 kHz SCS for NR SL resource pools – [1/Nokia].
· Do not support use of long PSFCH format, or a standalone feedback time slot - [1/Nokia].
· Introduce new slot format with an additional AGC symbol in symbol 0 used by both the NR TX and RX UEs - [1/Nokia].
· Use solutions discussed in SL-U for handling dropped PSFCHs - [1/Nokia].
· Use IUC to identify overlapping resources – [15/Sony].
· Confine PSFCH transmissions in the time domain to within the guard symbol of LTE transmissions - [19/Mitsubishi].
Based on the identified issues and detailed descriptions by companies, the FL feels that Alt 1 is closer to being agreed by companies as compared to Alt 2. There was also a compromise proposal from [2/FTW] which can also be considered. Based on these inputs, the FL has recommended a proposal in the following section.

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

	Nokia
	Observation 5: Contrary to the Rx UE, the Tx UE can select a PSCCH/PSSCH resource that will likely allow the Rx UE to transmit PSFCH. 
Observation 6: The effect of Alt. 2 is questionable in terms of impact to the LTE RSSI measurement. Further, it does not give any guarantees that an LTE UE will not select an LTE subframe overlapping the NR slot with PSFCH hence similar Rx and Tx UE mechanisms as described in Alt. 1 are still needed. 
Proposal 3: RAN1 to adapt Alt. 1 for PSFCH support with dynamic co-channel coexistence. Both Rx and Tx UE will be involved. FFS conditions when PSSCH/PSCCH should not be excluded and PSFCH should not be dropped when overlapping an LTE subframe.
Observation 7: Current options (Alt 1 and Alt 2) on the table for PSFCH support for dynamic co-channel coexistence require PSSCH resource selection restrictions which can be avoided with a new NR slot format.
Proposal 4: RAN1 to further study a new slot format as an alternative solution for avoiding AGC issue for dynamic co-channel coexistence with PSFCH support. The new slot format will introduce an additional AGC symbol in symbol 0 which is used by UEs intending to transmit either PSSCH/PSCCH and/or PSFCH) during the slot.
Proposal 5: RAN1 to discuss how to handle a dropped PSFCH for groupcast HARQ feedback option 1 (i.e. NACK-only feedback).
Observation 8: Solutions developed for how to handle a PSFCH being dropped by LBT failure in SL-U, can potentially also be used as a complementary solution for PSFCH support with dynamic co-channel coexistence.
Proposal 6: Solutions involving TDM or FDM of PSFCH resources and LTE resources should not be considered solutions for dynamic resource pool sharing.

	Futurewei
	Observation 1: Alt 2 prevents the use of possible PSFCH slots from NR users which will impact NR performance especially as the number of NR users increases. The slots not in the periodic set cannot be used by NR PSFCH even when LTE is not present.
Observation 2: Alt 2 does not help LTE when there are also legacy NR UEs in the same pool, a requirement of the WID.
Observation 3: Similar PSFCH resource utilization as the Alt 2 periodic set may be obtained with the introduction of additional periodicities such as 5 and/or 10 (which also divide into 20).
Observation 4: Given the large specification impacts and backward compatibility issues, new postponing behavior or the new periodic basic set operation are unlikely to be agreed.
Observation 5: Given the large concerns on the performance of Alt 2 and the majority of support for Alt 1, a compromise that mandates Alt 2 is unlikely to be agreed.
Proposal 1: Do not support (as either an agreement or working assumption) the compromise to standardize both Alt 1 and Alt 2 and pick one by configuration.
Proposal 2:
•	For dynamic resource pool sharing, in NR SL resource pools with PSFCH configured and when HARQ-ACK is enabled, the NR SL UE avoids PSFCH transmissions in time slots that overlap with subframes used for LTE SL transmissions (Alt 1).
o	An additional PSFCH period (e.g., sl-PSFCH-Period-Coex) is configured to identify PSFCH slots where Alt 1 dynamic coexistence is applied 
o	At least the PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain.
o	FFS details
•	Additional PSFCH period values other than {1,2,4} are introduced in Rel-18

	Huawei, HiSilicon
	Observation 9: For dynamic resource sharing, resource collision issue and AGC issue may occur when LTE SL PSCCH/PSSCH and NR SL PSFCH are transmitted in the shared resource.
Observation 10: For Alt2 (periodically repeating PSFCH set), NR SL’s NR SL performance cannot be ensured since insufficient resources with large interval are (pre-)configured in the Tx set.
Observation 11: For Alt2 (periodically repeating PSFCH set), LTE SL cannot exclude the periodically repeating PSFCH based on the RSSI ranking procedure in Rel-14.
Proposal 10:  Support Alt1 (avoid PSFCH transmission) for NR SL and LTE SL co-channel co-existence via dynamic resource sharing, 
•	PSFCH occasions are (pre-)configured in the shared resource pool as in Rel-16 NR SL.
•	When HARQ-ACK is enabled, the NR SL UE avoids PSFCH transmissions in time slots that overlap with subframes used for LTE SL transmissions.

	Vivo
	Observation 6: PSFCH of NR devices may be disturbed by the LTE SL data transmission in the corresponding resource and vice versa.
Proposal 4：The dynamic resource sharing mechanism should be able to resolve the collision between PSFCH and LTE transmission.
Observation 7: Alt 1 obtains around 4% PRR gain than Alt 2 in NR RAT, while the PRR loss in LTE RAT is not obvious.
Proposal 5: Dynamic resource sharing supports that NR UE does not transmit PSFCH that would collide with LTE SL transmissions to avoid the collision between PSFCH and LTE SL transmission.

	CATT, GOHIGH
	Observation 1:  Both Alt 1 and Alt 2 need further details to demonstrate it can satisfactorily achieve dynamic resource sharing for resource pools with PSFCH configured and when HARQ-ACK is enabled.
Proposal 8: For dynamic resource pool sharing, it is supported that NR PSFCH is disabled.

	Spreadtrum
	Proposal 4: Tx UE avoiding selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain should be supported.
Observation 1: For Alt 2, the feasibility/performance is challenged by the following issues:
	The RSSI ranking mechanism share only be performed if more than 20% * Mtotal resources are left in SA after step 7) in TS 36.213 Sec. 14.1.1.6 which means the RSSI ranking mechanism is not mandatory;
	It is difficult to guarantee the RSSI measurement value is higher in the PSFCH slot(s);
	The aperiodic transmission and periodic transmission with LTE sidelink unsupported periods will degrade the performance of the RSSI ranking mechanism.
Proposal 5: Alt 2 for solving AGC issue caused by configured PSFCH should not be supported.

	LG
	Proposal 1: In the case of dynamic resource pool sharing, the following two rules are applied together for PSFCH transmission and PSCCH/PSSCH resource selection:
	PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain
	PSCCH/PSSCH TX UE avoids selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain

	Toyota, Continental
	Observation 8: Only configuring the PSFCH resources in a TDM manner with LTE resource pool would not work if all the resources are allocated for LTE SL and be out of scope of the dynamic resource sharing solutions.
Observation 9: Alt 2 seems better in terms of fairness than Alt 1, but Alt 2 may have some latency issue compared with Alt 1.

	Xiaomi
	Proposal 6: For dynamic resource sharing, if NR PSFCH is (pre)configured, NR SL shall avoid PSFCH transmission in time slots that overlap with subframes used for LTE SL transmissions, FFS on the following options:
-	Option 1: The PSCCH/PSSCH TX UE disables HARQ-ACK feedback when the corresponding PSFCH occasion overlaps with the LTE SL transmission
-	Option 2: The PSCCH/PSSCH RX UE does not transmit feedback on the PSFCH occasion that overlaps with the LTE SL transmission.
-	Option 3: PSFCH resources are (pre-)configured in a TDM manner with LTE V2X resource pool.
Observation 3: Using a periodically repeating set of PSFCH slots for NR SL may not be effective when the resource is relatively congested, or when the distribution of NR devices is less dense.
Observation 4: LTE SL transmission may be impacted by NR PSFCH for a consecutive long duration if the period of LTE SL TX can divide the NR PSFCH periodicity.

	Intel
	Proposal 6:  
•	For co-channel co-existence in Rel.18, if RAN1 conveys to support dynamic resource pool sharing and furthermore that NR PSFCH may need to be configured, PSFCH transmission avoidance in time slots that overlap with subframes used for LTE SL transmissions could be employed (Alt.1 is preferred).

	OPPO
	Observation 1: For the AGC issue due to PSFCH transmissions of NR SL, alternative 1 will lead to a significant impact on HARQ feedbacks procedure, especially for groupcast option 1 (i.e., NACK-only based feedback).
Observation 2: For the AGC issue due to PSFCH transmissions of NR SL, alternative 1 doesn’t guarantee that the transmission of PSFCH will not cause interference to LTE SL transmission.
Observation 3: RSSI is detected within the subframes that may belong to LTE SL resource pool but PSFCH resources are configured within the slots of NR SL resource pool.

	Transsion
	Proposal 3: If PSFCH is configured in NR sidelink resource pool, the PSFCH transmission in time slots that overlap with subframes used for LTE transmissions should be avoided.

	ETRI
	Proposal 7: It is proposed to support both following alternatives in order to overcome the AGC issue caused due to PSFCH transmission based on resource pool level (pre-)configuration:
	Alt 1: NR SL UEs avoid the transmission/reception of PSFCH in time slots that overlap with subframes used for LTE SL transmissions.
	Alt 2: NR SL UEs use a basic set of periodically repeating PSFCH slots which enables LTE SL UE-s to avoid them using current R14 RSSI based resource avoidance.

	Lenovo
	Proposal 1: Support both Option 3 and Option 4 of Alt.1 to avoid the PSFCH overlapping with LTE sidelink transmission.
Proposal 2: On Option 3 of Alt.1 we support that both TX UE and RX UE shall avoid the PSFCH transmissions that overlap with LTE SL transmission:
	The PSCCH/PSSCH TX UE avoids selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain
	RX UE drops that PSFCH transmission that overlap with LTE SL transmission in the time domain

	Sony
	Proposal 4: NR SL UE can avoid the PSFCH/PSCCH transmission in the same time slots with LTE SL transmission through intra/inter-UE coordination.

	CMCC
	Proposal 2: For NR PSFCH (if configured), Alt 1 is selected for co-channel coexistence scenario.
	Alt 2 is not so clear and more clarifications are needed;
	In Alt 1, only the enhancements on Rx UE side should be done, i.e., the PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in time domain;
	RAN1 should further study the potential enhancements with Alt 1 as a starting point, with the consideration of keep the reliability improved by HARQ-ACK feedback.

	InterDigital
	Proposal 4: Introduce mechanism in NR SL resource selection to exclude a resource for PSSCH/PSCCH transmission that will result in a PSFCH occasion overlapping with reserved LTE transmission or reception.    

	Apple
	Proposal 2: For dynamic resource pool sharing, support avoiding PSFCH transmission in time slots that overlap with subframes used for LTE sidelink transmissions:
•	PSCCH/PSSCH transmitter UE avoids selecting PSCCH/PSSCH resources with corresponding PSFCH transmission having time overlap with LTE sidelink transmissions.
•	PSFCH transmitter UE drops PSFCH transmission if it has time overlap with LTE sidelink transmissions.

	Mitsubishi
	Observation 5: Alt.2 has several drawbacks including increased latency, penalized PSFCH multiplexing capability, and potentially significant specification impact to re-define the correspondence between PSSCH resources and PSFCH time/frequency/code sets with irregular spacing.
Observation 6: For NR transmission with SCS 60kHz and PSFCH although the slot with PSFCH at 60kHz overlaps in the time domain with the LTE subframe, there is no collision between PSFCH resource and LTE transmission.
Proposal 5: For dynamic resource pool sharing, in NR SL resource pools with PSFCH configured and when HARQ-ACK is enabled, the NR SL UE avoids PSFCH transmissions in PSFCH resources that overlap with LTE SL transmissions in the time domain (Alt 1).
Observation 7: Alt.1-1 and Alt1-2 need to apply resource exclusion under limiting conditions (e.g. exclude only under some RSRP/RSSI and/or priority conditions) in order to avoid excessive dropping/resource exclusion and NR resource starving.
Proposal 6: To eliminate the PSFCH issue, confine the PSFCH transmission, in the time domain, within the guard symbol of the LTE transmission.

	NTT DOCOMO
	Proposal 8: 	
•	PSSCH/PSCCH TX UE avoids selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain considering LTE RSRP/priority
•	PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain considering LTE RSRP/priority.

	Samsung
	Proposal 11: If a slot with PSFCH occasions is shared with LTE SL, the UE transmits PSSCH/PSCCH and PSFCH in the same slot with the same power.
Proposal 12: For dynamic resource pool sharing, in NR SL resource pools with PSFCH configured and when HARQ-ACK is enabled, down select from the following alternatives:
•	Alt1: The NR SL UE transmits PSSCH/PSCCH and PSFCH in the same slot with the same power level in slots that overlap with subframes used for LTE SL transmissions.
o	If there are no resources to transmit PSSCH/PSCCH and PSFCH, the PSFCH transmission is drop.
•	Alt 2: NR PSFCH is configured in slots that are not part of the LTE SL resource pool. This can be left to network implementation.

	Qualcomm
	Observation 1: NR SL UE-s avoiding PSFCH transmissions based on LTE SL resource reservation information may lead to either a breakdown of the feedback mechanism or over-exclusion of NR Tx resources.
Observation 2: Dynamic RP sharing between NR SL and LTE SL with NR SL UE-s avoiding PSFCH transmissions may lead to severe degradation in the performance of NR SL and/or LTE SL.
Proposal 1: NR SL UE-s are (pre-)configured with a periodically repeating basic set of available resources for NR transmissions which are comprised of one or more PSFCH occasions.
Proposal 2: The basic set of NR transmission resources containing the slots for PSFCH transmissions is defined to have a periodicity that is an integer factor of the LTE SL reservation periodicity.
[bookmark: _Toc118472695]Observation 7: When NR TX UE avoids selecting PSSCH resources where the corresponding PSFCH occasion overlaps with the LTE SL transmission leads to excessive over exclusion of resources for NR SL.
[bookmark: _Toc118472696]Observation 8: For NR SL transmissions with NAK-only feedback-based re-transmission, if the PSCCH/PSSCH RX UE does not transmit feedback on the PSFCH occasion that overlaps with the LTE SL transmission, NR SL cannot support reliable transmissions in the shared RP.
[bookmark: _Toc118472697]Observation 9: For NR SL transmissions with ACK-NAK feedback-based re-transmissions, if the PSCCH/PSSCH RX UE does not transmit feedback on the PSFCH occasion that overlaps with the LTE SL transmission, LTE SL performance degrades due to unnecessary retransmissions by NR SL UE-s.
[bookmark: _Toc118472698]Observation 10: An optimal balance in the performance of NR SL and LTE SL is achieved when NR SL UEs use a periodically repeating set of PSFCH slots (Alternative 2) which can be avoided by LTE SL UE-s based on RSSI-based resource ranking.

	Sharp
	Proposal 2: For dynamic resource pool sharing, in NR SL resource pools with PSFCH configured and when HARQ-ACK is enabled, the NR SL UE avoids PSFCH transmissions in time slots that overlap with subframes used for LTE SL transmissions (Alt 1).
	At least the PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain.
	FFS: The PSCCH/PSSCH TX UE avoids selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain.
	FFS details.

	ZTE, SANECHIPS
	[bookmark: _Toc118709223][bookmark: _Toc118473446][bookmark: _Toc118716043][bookmark: _Toc118723548]For the issue of PSFCH overlapping with LTE SL transmissions, Alt 2 is not supported until the details of Alt 2 are resolved.
[bookmark: _Toc118709224][bookmark: _Toc118473447][bookmark: _Toc118716044][bookmark: _Toc118723549]The option that the PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL resources in the time domain is supported.

	Ericsson
	Observation 2	For LTE SL and NR SL co-channel coexistence, PSFCH periodicity should be 2 or 4.
Observation 3	Avoiding transmission of PSFCH in LTE SL subframe impacts the reliability and spectral efficiency of NR SL transmission.
Proposal 2	RAN1 considers Alt 1 as an optimization step on top of Alt 2.
Proposal 3	Alt 1, if supported, shall consists of the sequential steps: a) follow Step 1, b) if Step 1 fails, follow Step 2 and c) if Step 2 also fails, follow Step 3, whereby
•	Step 1: NR PSCCH/PSSCH TX UE avoids selecting resources that have an associated PSFCH occasion which overlaps with a reserved LTE SL transmission in time domain.
•	Step 2: NR PSCCH/PSSCH TX UE avoids transmitting PSCCH/PSSCH in resources that have an associated PSFCH occasion which overlaps with a reserved LTE SL transmission.
•	Step 3: PSCCH/PSSCH RX UE avoids transmitting PSFCH.
Proposal 4	Dynamic co-channel coexistence is based on having NR SL UEs using a periodically repeating set of PSFCH slots.
Proposal 5	In designing dynamic co-channel coexistence solutions, RAN1 support Alt.2 assuming that the resource pool configuration defines PSFCH periodicity of 2 or 4 slots.
Observation 4	LTE Resource exclusion based on RSSI averages may successfully exclude resources in subframes overlapping with NR slots configured with PSFCH.
Observation 5	For correct coexistence between NR and LTE sidelinks, NR UEs should prioritize transmitting PSCCH+PSSCH using slots with PSFCH resources.
Proposal 6	For dynamic coexistence of NR and LTE SLs, Alt 2 is supported:
•	Rel-18 NR UEs prioritize transmission of PSCCH/PSSCH in slots belonging to a periodically repeating set of slots that are configured with PSFCH resources.
•	The corresponding SL HARQ FB is also transmitted in slots belonging to the periodically repeating set of slots that are configured with PSFCH resources.
Observation 6	To avoid proper operation of the sensing procedure and exclusion of all the LTE resources in subframes overlapping with NR slots with PSFCH resources it is important that RSSI measurements in all LTE sub-channels reflect the presence of PSFCH transmissions.
Proposal 7	RAN1 assumes that the NR resource pool configuration ensures that every LTE sub-overlaps in frequency with PSFCH resources.
Observation 7	In some cases, the mismatch between logical and physical slots can make a problem in detecting periodic PSFCH transmission and in some cases, there is none or minimum impact.
Proposal 8	The mismatch between logical and physical slots is avoided by using an appropriate (pre-)configuration for NR SL (resource pool, SLSS, etc.).
Proposal 9	In each PSFCH occasion, PSCCH/PSSCH RX UE transmits PSFCH only if there exists an alignment between logical and physical slots with respect to PSFCH slot.

	MediaTek
	Proposal 3: Support Alt-1 for PSFCH channel:
•	Alt 1: Avoid PSFCH transmission in time slots that overlap with subframes used for LTE SL transmissions.

	Panasonic
	Proposal 11: For PSFCH handling, to avoid PSFCH transmission that overlaps with LTE SL Tx.
Proposal 12: PSCCH/PSSCH TX UE should avoid selecting PSFCH resources, and the PSCCH/PSSCH RX UE should not transmit on PSFCH resources, that overlap with LTE SL transmissions.

	Bosch
	Observation 5: In order to avoid AGC issues when sending PSFCH, the PSFCH sub-slot transmissions can be avoided at the resources it colloids with LTE SL transmission.
Proposal 5: For dynamic co-channel coexistence PSFCH handling: 
-	Confirm Alt 1: Avoid PSFCH transmission in time slots that overlap with subframes used for LTE SL transmissions 
o	At least the PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain.
o	FFS: The PSCCH/PSSCH TX UE avoids selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain.
o	FFS details.

	NEC
	Observation 2: 	Even with Tx UE and Rx UE both are Type A UEs, based on LTE sidelink sensing, the PSFCH avoidance with Alt 1 may also be ineffective.
Observation 3: 	Alt 2 with periodically repeating the set of PSFCH slots seems to be invalid for collision avoidance and may require additional modification on sidelink HARQ procedure.
Proposal 4:	In a shared resource pool for LTE sidelink and NR sidelink, PSFCH is not supported.

	Wilus
		Observation 1: NR UE avoiding PSFCH transmissions in slots overlapped with LTE SL transmissions (Alt 1) with current NR SL specifications can cause several reliability issues
	In case of NACK-only feedback, a UE transmitting PSSCH can regard as ‘ACK’ if PSFCH transmission of NACK feedback is avoided.
	In case of ACK/NACK feedback, a channel load may be increased as a UE transmitting PSSCH performs retransmissions for a non-feedbacked PSSCH transmission.
	Proposal 1: RAN1 to study whether the PSCCH/PSSCH RX UE will drop or postpone the PSFCH transmission
	Proposal 2: Postponing PSFCH transmission is preferable to dropping the transmission when avoiding PSFCH transmission in case of co-channel coexistence for reliability of NR sidelink communications
	It should be further studied how to indicate postponed PSFCH transmission
	Proposal 3: RAN1 to study methods for postponing PSFCH transmission for co-channel coexistence of LTE sidelink and NR sidelink.
	Time limit for postponed PSFCH transmissions.
	Handling mechanisms (e.g., multiplexing schemes) of simultaneous transmissions of postponed PSFCH and new PSFCH to a single UE.
	Observation 2: In LTE SL Mode 4 resource allocation process, the resource exclusion process based on RSRP measurements and LTE SCI receptions is performed earlier than the resource exclusion process based on RSSI measurements.
	Observation 3: From the observation 2, we can observe that LTE transmissions can occur in the NR PSFCH slots in case of high channel load.
	Observation 4: From the observation 3, Alt 2 suffers similar issues as Alt 1, hence requires similar solutions as Alt 1.
	Observation 5: Due to late and decreased transmissions of HARQ feedback compared to the original NR resource pool, latency and reliability issues of NR sidelink communications can be occurred.
	Proposal 4: RAN1 to study Alt 1, i.e., avoid PSFCH transmission in time slots that overlap with subframes used for LTE SL transmissions.
	Proposal 5: In case where the RX UE has a PSCCH/PSSCH transmission in the same time slot as a PSFCH transmission while the slot is overlapped with an LTE SL transmission, the RX UE should transmit both PSCCH/PSSCH and PSFCH with the same transmission power.

	Fraunhofer
	Proposal 1: For dynamic resource pool sharing, we propose to use a periodically repeating set of PSFCH slots (Alt 2) to avoid overlaps with LTE V2X transmissions.
•	We are supportive of having both Alt 1 and Alt 2 configurable per resource pool.
•	Both TX and RX UEs should avoid the selection of overlapping resources.



Company Views for 1st Round of Discussions
Would the following proposal be acceptable to the companies?
Proposal 1-1:
· For dynamic resource pool sharing, in NR SL resource pools with PSFCH configured and when HARQ-ACK is enabled, the NR SL UE avoids PSFCH transmissions in time slots that overlap with subframes used for LTE SL transmissions.
· The PSCCH/PSSCH TX UE avoids selecting resources for PSCCH/PSSCH transmissions with corresponding PSFCH resources that overlap with LTE SL transmissions in the time domain.
· The PSCCH/PSSCH RX UE does not transmit on PSFCH resources that overlap with LTE SL transmissions in the time domain.
· FFS: The TX and RX UE considers the LTE RSRP and priority of the overlapping LTE SL transmission when deciding whether to avoid selecting the PSFCH resources or dropping the PSFCH transmission, respectively.
· FFS: Configure additional PSFCH periodicities to enable RX UEs to identify additional PSFCH slots in case of overlap
· FFS: NR SL UEs use a periodically repeating set of PSFCH slots, which is a subset of the PSFCH slots configured according to sl-PSCH-Period in NR SL resource pools.

	Company
	Yes/No
	Comments 

	
	
	

	
	
	

	
	
	

	
	
	



Summary of 1st Round of Discussions
TBD

[ACTIVE] Issue 1-2: Use of Information Shared by LTE SL Module
Summary of Company Views from TDocs
In the previous meeting, details of how the NR SL module would use the LTE sensing information was discussed, resulting in the following agreement:
	Agreement
For dynamic resource pool sharing, the NR SL module uses the information shared by the LTE SL module to the NR SL module to determine the set of resources for its own transmission.
· FFS: which layer carries out the resource determination: PHY layer or MAC layer.

Agreement
· For dynamic resource pool sharing, where the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, continue studying the following alternatives:
· Alt 1: The LTE SL module provides the NR SL module with the candidate information (excluding at least the candidate resource sets SA or SB)
· The NR SL module identifies a set of resources based on information shared by the LTE SL module.
· FFS: how to identify the set of resources
· The NR SL module excludes these identified resources from its own candidate resource set when performing the resource (re)selection procedure.
· The exclusion process is performed in the PHY layer.
· Note: implementation of Alt 1 should not have specification impact to LTE
· Alt 2: The LTE SL module provides the NR SL module with the candidate resource sets SA or SB shared by the LTE SL module
· The LTE PHY SL module is provided information from the higher layer to generate a candidate resource set SA or SB. The resource set SA or SB is then shared to NR SL module.
· The NR SL module performs an intersection operation with the candidate resource set received from the LTE SL module and the candidate resource set generated by the NR SL module.
· FFS: how to handle the case where this results in an insufficient set of resources
· The intersection operation is performed in the MAC layer.
· FFS: How to handle NR V2X parameter settings that are not supported by LTE V2X, e.g., periodicities, sub-channel sizes, etc
· Note: implementation of Alt 2 should not have specification impact to LTE
· In the next meeting strive to decide between the two alternatives


The discussion was around which of the sensing information the NR SL module would use, and which layer is responsible for the exclusion of resources that are being used for LTE SL transmissions. Based on the discussions in the previous meeting’s GTW, RAN1 agreed on a broad list of parameters that can be shared by the LTE SL module to the NR SL module. There seems to be two different schools of thought on how the NR SL module can use these parameters. 
· Alt 1: The LTE SL module provides the NR SL module with the candidate information (excluding at least the candidate resource sets SA or SB)
One option would be for the LTE SL module to provide a set of parameters that the NR SL module would use to identify resources that are being used or reserved to be used by LTE SL transmissions. It would then exclude these resources from its own candidate resource set when performing the resource (re)selection procedure for its own transmissions in the PHY layer.
Disadvantages:
The concern raised by companies was regarding how the NR SL TX UE would identify and create a set of resources based on the information from the LTE SL module. The other aspect was regarding the timing of how often the LTE SL module is expected to send the information to the NR SL module.
· Alt 2: The LTE SL module provides the NR SL module with the candidate resource sets SA or SB shared by the LTE SL module 
The second option is for the LTE SL module to provide a candidate resource set, either SA or SB. For the LTE SL module to generate this candidate resource set, it would need information such as the priority of the intended transmission, the selection window, etc., from the NR SL module. The NR SL module can then trigger the LTE SL module to provide it with the required candidate resource set. Once the NR SL module receives this resource set, it can perform an intersection operation to select resources for its own transmissions in the MAC layer.
Disadvantages:
The main concern here was how to implement it without any changes in the LTE SL specifications. In the case where the NR SL module shares the priority, periodicity and RSW information to the LTE SL module, it was unclear how the LTE SL module would use the periodicities provided, since LTE SL does not support many of the periodicities supported by NR SL. Differences between the formulas used for the conversion from physical time to logical subframes/slots in NR and LTE SL, different supported sub channel sizes, number of sub channels and different sets of RSRP thresholds used by NR and LTE SL are other issues identified by companies. Another issue was how the NR SL module would handle the case where the candidate resource set, after the intersection operation, has an insufficient set of resources for selection. The trigger/timing issues are also open for this alternative.
Based on the contributions from companies, it is clear that 23 companies support Alt 1 (and only 2 do not), while only 3 companies support Alt 2, and 18 do not. Multiple issues related to the mismatch in supported periodicities and the difference in the understanding of the LTE logical slots have been mentioned by many companies against Alt 2. The proponents of Alt 2 have discussed solutions to a few of the aforementioned issues in their contribution [3], and companies are encouraged to read and understand the proposed solutions.
The following is a summary of the views by different companies on how the NR SL module should use the LTE sensing information.
· Alt 1 - The LTE SL module provides the NR SL module with the candidate information (excluding at least the candidate resource sets SA or SB) and the exclusion process is performed in the PHY layer
· Support (23) - [1/Nokia], [4/Vivo], [5/CATT], [6/Spreadtrum], [7/LG], [9/Xiaomi], [10/Intel], [11/OPPO], [12/Transsion], [13/ETRI], [16/CMCC], [17/IDC], [18/Apple], [20/DCM], [21/SS], [23/Sharp], [24/Asus], [26/Ericsson], [27/MTK], [28/Pana], [30/NEC], [31/Wilus], [32/Fraunhofer].
· Do not support/sees issues (2) – [3/HW], [25/ZTE].
· Set of resources to be excluded is identified according to step 5 and step 6 of clause 8.1.4 of TS 38.214 - [18/Apple], [20/DCM], [21/SS], [32/Fraunhofer].
· NR SL module uses the candidate information to generate candidate resource set SB and excludes these resources from its own candidate resource set - [3/HW].
· If there are insufficient resources after the exclusion process, the NR SL MAC layer randomly selects resources from SB - [3/HW].
· Alt 2 - The LTE SL module provides the NR SL module with the candidate resource sets SA or SB and the intersection operation is performed in the MAC layer
· Support (3) – [3/HW], [25/ZTE], [27/MTK].
· Do not support/sees issues (18) – [1/Nokia], [5/CATT], [6/Spreadtrum], [7/LG], [9/Xiaomi], [10/Intel], [11/OPPO], [12/Transsion], [13/ETRI], [16/CMCC], [17/IDC], [20/DCM], [21/SS], [23/Sharp], [24/Asus], [26/Ericsson], [31/Wilus], [32/Fraunhofer].
· NR SL MAC layer shares information needed by the LTE SL PHY layer to generate the candidate resource set using an internal interface implemented by the UE – [3/HW], [25/ZTE].
· LTE SL PHY layer shares the candidate resource set SB to the NR SL MAC layer for performing the intersection operation, performed similar to IUC intersection operation - [3/HW].
· If there are insufficient resources after the intersection operation, the NR SL MAC layer randomly selects resources from SB (LTE candidate resource set) - [3/HW].
· If there are insufficient resources after the intersection operation, the NR SL MAC layer randomly selects resources from SA (NR candidate resource set) - [25/ZTE].
· The list of periodicities in the NR SL resource pool should be aligned with that of the LTE SL resource pool - [3/HW].
· In order to determine whether an LTE SL resource reservation is present in a subframe, across sub channels, if the number of LTE SL candidate resource in this subframe is less than the maximum number of candidate resources, it is assumed that this subframe has LTE SL reservation – [3/HW].
· Candidate information shared by LTE SL module is used for initial resource selection, re-evaluation and pre-emption checking – [11/OPPO], [25/ZTE].
· Use LTE occupancy metric and basic NR TX resource set (set of periodic PSFCH time slots) to determine a set of available transmission resources by the NR SL module – [22/QC].
· Enable/disable the use of overlapping resources in a NR SL resource pool based on an estimate of the LTE SL activities in those resources – [17/IDC].
In the FL’s view, it is clear that Alt 1 has majority support. Moreover, many companies had pointed out multiple issues regarding the use of the LTE SL candidate resource sets. To this regard, the FL has used the proposal from the previous meeting to achieve a way forward.

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

	Nokia
	Proposal 8: The type A device adopts Alt 1 for its resource exclusion procedure taking into account the data received from the LTE module.

	Huawei, HiSilicon
	Observation 1: For Alt2 (reporting candidate resource set to MAC), resource allocation trigger information and candidate resource set are shared between LTE SL physical layer and NR SL MAC layer via an internal interface. The internal interface is implemented by the UE and does not have specification impact on LTE SL.
Observation 2: In Rel-16 gNB scheduling for LTE SL mode 3, SL grant is provided by upper layer from both NR-Uu and LTE-Uu without specification changes in LTE SL. 
Observation 3: In Rel-18 SL, mechanism in Rel-16 gNB scheduling for LTE SL mode 3 is reused in Alt2 (reporting candidate resource set to MAC). LTE SL resource exclusion procedure in physical layer is triggered by an upper layer of either LTE SL or NR SL without any specification changes in LTE SL.
Proposal 3: For Alt 2 (reporting candidate resource set to MAC), NR SL MAC layer randomly selects resources from the LTE SL’s candidate resource set SB, if there is insufficient resource after intersection.
Observation 4: For Alt 2 (reporting candidate resource set to MAC), given that LTE SL’s resource pool is shared to NR SL UEs, a reasonable implementation is that period list of NR SL resource pool should be aligned with that of LTE SL.
Proposal 9: Regarding how to determine whether there is LTE SL’s reservation on a subframe based on LTE SL candidate resource set SB,
•	If the number of LTE SL candidate resource in this subframe is less than the maximum number of candidate resources, it is assumed that this subframe has LTE SL reservation; 
•	Otherwise, this subframe has no LTE SL reservation.
Observation 5: Based on simulation results for Alt2 (sharing candidate resource set), the PRR performance of LTE SL can be protected whilst with a relatively small PRR performance impact for NR SL in a shared resource pool.

	Vivo
	Proposal 1: NR SL PHY layer carries out the resource determination for LTE and NR SL co-channel coexistence.

	CATT, GOHIGH
	Proposal 11: Alt 1(the exclusion process is performed in the PHY layer) is a feasible method for NR SL module to determine the resources for its transmissions.
Proposal 13: NR SL module should perform the following exclusion process: 
•	Perform the LTE SL skip subframe exclusion operation according to LTE SL module transmissions time, resource reservation periods of LTE SL module and counter value of resource reservation to avoid TX/TX collision
•	Perform the LTE SL skip subframe exclusion operation in shared half-duplex subframes and subframes that NR SL module transmission occurs according to the available resource reservation periods in the shared LTE SL resource pool when the channel busy ratio is low, perform the LTE SL skip subframe exclusion operation in shared half-duplex subframes and subframes that NR SL module transmission occurs according to the resource reservation periods based on decoded LTE SL SCI when the channel busy ratio is high
•	Exclude resources overlapping with reserved resources by other LTE SL UE according to the sensing information shared by LTE SL module
•	Perform the NR SL skip slot exclusion operation in slots corresponding to half-duplex subframes which are not monitored by the LTE SL UE

	Spreadtrum
	Proposal 1: Alt 1 (The LTE SL module provides the NR SL module with the candidate information (excluding at least the candidate resource sets SA or SB)) should be supported as the solution for NR module to use the information shared by LTE module.

	LG
	Observation: For the case of Alt 2 (i.e., LTE SL module provides NR SL module with the candidate resource sets SA or SB shared by LTE SL module), it is not clear how LTE SL module can generate SA or SB based on NR SL parameters (e.g., periodicities, subchannel sizes) that are not supported by LTE SL without any changes to the LTE SL specification.
Proposal 3: Adopt Alt 1 (i.e., LTE SL module provides NR SL module with the candidate information excluding at least the candidate resource sets SA or SB) as the baseline for the dynamic resource pool sharing.

	Xiaomi
	Proposal 7: The LTE SL module provides the NR SL module with the candidate information (excluding at least the candidate resource sets SA or SB)

	Intel
	Proposal 2: 
•	For co-channel co-existence in Rel.18, the NR SL module uses the information shared by the LTE SL module to the NR SL module to determine the set of resources for its own transmission, and the resource determination is performed at the PHY layer (Alt. 1).

	OPPO
	Proposal 3: The sensing and resource reservation information shared by LTE module is used in physical layer of NR module as part of resource exclusion process.
Proposal 4: NR module ought to use the shared sensing and resource reservation information from LTE module for initial selection, re-evaluation and pre-emption checking.

	Transsion
	Proposal 5: The LTE SL module provides the NR SL module with the candidate information shared by the LTE SL module (excluding the candidate resource sets SA or SB)
	The NR SL module identifies resources that are being used and reserved to be used by LTE SL transmissions, as well as resources that have not been monitored by the LTE SL module.
	The NR SL module excludes these identified resources from its own candidate resource set when performing the resource (re)selection procedure.
	The exclusion process is performed in the PHY layer.

	ETRI
	Proposal 4: It is proposed to adopt Alt 1 for how NR SL module to use the candidate information shared by LTE SL module as follows:
	Alt 1: The LTE SL module provides the NR SL module with the candidate information (excluding at least the candidate resource sets SA or SB)
•	The NR SL module identifies a set of resources based on information shared by the LTE SL module.
-	FFS: how to identify the set of resources
•	The NR SL module excludes these identified resources from its own candidate resource set when performing the resource (re)selection procedure.
•	The exclusion process is performed in the PHY layer.
•	Note: implementation of Alt 1 should not have specification impact to LTE

	CMCC
	Proposal 5: When the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, Alt 1 should be selected as baseline mechanism.
	Further details should continue to be studied in RAN1.

	InterDigital
	Proposal 2: The LTE SL module provides the NR SL module with the candidate information (excluding at least the candidate resource sets SA or SB)(Alt.1)
Proposal 6: Study enable/disable the use of overlapping resources in a NR SL resource pool based on an estimate of the LTE SL activities in those resources.

	Apple
	Proposal 7: In dynamic resource pool 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 of partial overlap between LTE sidelink sub-channel and NR sidelink sub-channel.

	NTT DOCOMO
	Proposal 1: 	
•	Support PHY level resource determination (Alt1)
Proposal 2: 	
•	NR-SL module performs resource exclusion as in step 5 and as in step 6 based on information shared from LTE-SL module.

	Samsung
	Proposal 5: For dynamic resource pool sharing, where the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, continue studying the following alternatives:
•	Alt 1: The LTE SL module provides the NR SL module with the candidate information (excluding at least the candidate resource sets SA or SB)
o	The NR SL module identifies a set of resources based on information shared by the LTE SL module.
	FFS: how to identify the set of resources
o	The information shared by the LTE SL module includes:
	Information determined by sensing on the LTE SL interface, which includes: time and frequency location of resources reserved by other LTE SL UEs, and associated priority, periodicity and SL RSRP.
	Information determined based on the UE’s own LTE SL transmissions, which includes:  time and frequency location of such resources, and associated priority and periodicity.
o	The NR SL module excludes these identified resources from its own candidate resource set when performing the resource (re)selection procedure.
o	The exclusion process is performed in the PHY layer.
o	Note: implementation of Alt 1 should not have specification impact to LTE
Proposal 8: For dynamic resource pool sharing, the NR SL module uses the information shared by the LTE SL module to identify a set of resources that can be excluded from the UE’s own candidate resource set when performing the resource (re)selection procedure. The set of resources to be excluded is identified according to step 5 and step 6 of clause 8.1.4 of TS 38.214.

	Qualcomm
	Proposal 6: The NR SL UE-s determine the set of available transmission (Tx) resources for NR SL transmissions based on the estimated LTE channel occupancy metric and the (pre)-configured basic NR Tx resource set.
Observation 4: The proposed dynamic resource sharing between NR SL and LTE SL will not require any change to current LTE specifications.
Proposal 7: The NR SL UE, based on the estimation of SL LTE resource pool occupancy metric periodically updates the set of available Tx resources by adding resources to, or removing resources from the current set of available transmission resources for NR SL.
[bookmark: _Toc118472699]Observation 11: With the basic NR Tx resource set generated with the configuration , we observe degradation in the performance of LTE SL.
[bookmark: _Toc118472700]Observation 12: A basic NR Tx resource set with fewer PSFCH occasions forces the NR SL UE to maximally utilize the PSFCH slots, leading to better RSSI based exclusion at LTE SL devices.
[bookmark: _Toc118472710]Proposal 10: RAN 1 specifies dynamic resource pool sharing between NR SL and LTE SL using a set of periodically repeating PSFCH resources. 


	Sharp
	Proposal 1: For dynamic resource pool sharing, where the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, the following Alt.1 is supported:
•	Alt 1: The LTE SL module provides the NR SL module with the candidate information (excluding at least the candidate resource sets SA or SB)
o	The NR SL module identifies a set of resources based on information shared by the LTE SL module.
	FFS: how to identify the set of resources
o	The NR SL module excludes these identified resources from its own candidate resource set when performing the resource (re)selection procedure.
o	The exclusion process is performed in the PHY layer.
o	Note: implementation of Alt 1 should not have specification impact to LTE

	ASUSTek
	Proposal 1:  For dynamic resource pool sharing, Alt.1 is adopted for the candidate information shared by the LTE SL module to the NR SL module.
•	Alt 1: The LTE SL module provides the NR SL module with the candidate information (excluding at least the candidate resource sets SA or SB)
Proposal 3:  For dynamic resource pool sharing, PHY layer of the NR SL module uses the candidate information to exclude resources from the set of available resources in its own resource (re-)selection procedure.

	ZTE, SANECHIPS
	Observation 1: 	Quite some open issues exist to support Alt 1 and it can be foreseeable that a lot of standardization work is required to make Alt 1 work.
Observation 2: 	To support Alt 2, Rel-17 IUC mechanism can be taken as a starting point for NR performing candidate resource set generation with marginal additional normative burden, if needed.
Observation 3: 	To support Alt 2, the NR SL module can provide sensing parameters, such as transmission period, PPPP, sub-channel size, latency requirement (remaining PDB) etc., to the LTE SL module through higher layer by UE internal implementation.
Observation 4: 	Based on LTE spec., the single slot resources not belonging to candidate resource sets SA or SB can be regarded as reserved resources by other LTE SL UEs.
Observation 5: 	Based on LTE spec., the single slot resource Rx,y  belonging to candidate resource sets SA or SB can be regarded as a valid resource for NR SL transmission within RSW not impacting LTE transmission.
Observation 6: 	Re-evaluation and pre-emption can be applied to re-evaluate/reselect the resources not belonging to RSW to mitigate the impact of different period calculation on NR SL transmissions.
Proposal 2: For Alt 2 performed in the MAC layer, the intersection operation can be done by similar solution of IUC to handle insufficient set of resources.
- If the intersection of SA generated by NR SL module and SA or SB shared by LTE SL module is less than X⋅Mtotal , the MAC layer can select resources not belonging to the intersection but within the SA generated by NR SL module.

	Ericsson
	Proposal 10	RAN1 shall consider Alt 1: LTE SL module provides the NR SL module with the candidate information (excluding at least the candidate resource sets SA or SB), which is then used by NR module while deriving its candidate resource set.
Proposal 11	For dynamic resource pool sharing, PHY layer in NR SL module carries out the resource determination for its own transmission.

	MediaTek
	Proposal 4: Support both Alt-1 (i.e., resource exclusion approach at PHY layer) and Alt-2 (i.e., intersection operation based approach at MAC layer) in the specifications as possible solutions. 
•	UE can choose to perform either Alt-1 or Alt-2 by implementation.

	Panasonic
	Proposal 5: PHY layer should carry out the resource determination and the LTE SL module provides the NR SL module with the candidate information.
Proposal 6: 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%.

	NEC
	Proposal 5:	The candidate resource set should be determined by NR SL module (PHY) using the assistant information of LTE sidelink in mode 2 procedure.
Proposal 6:	For the information provided from LTE SL module to NR SL module, Alt 1 is preferred, i.e., LTE SL module provides assistant information excluding the candidate resource sets SA or SB of LTE sidelink.

	Wilus
		Observation 10: For details of LTE sensing information shared by LTE SL module, LTE SL does not support many of the periodicities supported by NR SL.
	Observation 11: Intersection operation in Alt 2 restricts the number of candidate resources that may incur resource conflicts between NR SL UEs.
	Observation 12: Suggested current options for PSFCH transmissions have to reconsidered if Alt 2 is adopted since Alt 2 only provides the candidate resource set generated by the LTE SL module.
	Note that, Alt 1 and Alt 2 of issues on PSFCH configuration in DRPS need resource reservation information of other LTE SL UEs.
	Proposal 11: For details of LTE sensing information shared by LTE SL module, RAN1 to study Alt 1 rather than Alt 2.

	Fraunhofer
	Proposal 5: For dynamic resource pool sharing, the NR SL module can exclude resources being used by LTE V2X transmissions in Step 5 of the resource selection procedure.
•	It is up to UE implementation on how the NR SL module identifies resources that are overlapping with LTE transmissions based on information shared by the LTE SL module.



Company Views for 1st Round of Discussions
Would the following proposal be acceptable to the companies?
Proposal 1-2:
· For dynamic resource pool sharing, the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, where
· The NR SL module identifies a set of resources based on candidate information shared by the LTE SL module.
· FFS: How to identify the set of resources for exclusion.
· The NR SL module excludes these identified resources from its own candidate resource set when performing the resource (re)selection procedure according to step 5 and step 6 of clause 8.1.4 of TS 38.214 in the PHY layer.
· RAN1 will strive to minimize or avoid any negative impact on LTE SL performance.
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Summary of 1st Round of Discussions
TBD

 [ACTIVE] Issue 1-3: Candidate Information Shared by LTE SL Module
Summary of Company Views from TDocs
In the previous meeting, details of the LTE sensing information that is to be shared by the LTE SL module to the NR SL module were discussed, culminating in the following agreement:
	Agreement
For dynamic resource pool sharing, the candidate information shared by the LTE SL module to the NR SL module may include one or more of the following parameters, to be down-selected:
· Time and frequency locations of reserved resources by other LTE UEs, determined based on decoded SCIs
· SL RSRP measurement results
· Resource reservation periods based on decoded SCI and for own LTE SL transmissions
· Priority based on decoded SCI and for own LTE SL transmissions
· Time and frequency location of resources used for own LTE SL transmissions
· Candidate resource set SA or SB
· SL RSSI measurements
· LTE logical subframe related information
· Resources corresponding to half-duplex subframes which are not monitored by the LTE SL UE


In the case of Type A devices, the LTE SL module that is co-located with the NR SL module shares LTE sensing information to the NR SL module so that it can take it into account during its resource (re)selection procedures. 
Based on a summary of the contributions in this meeting, the following is a list of parameters that companies had indicated their support for:
· Time and frequency location of reserved resources by other LTE UEs, determined based on decoded SCIs (18) - [1/Nokia], [4/Vivo], [5/CATT], [6/Spreadtrum], [7/LG], [10/Intel], [11/OPPO], [12/Transsion], [13/ETRI], [15/Sony], [17/IDC], [18/Apple], [20/DCM], [22/QC], [24/Asus], [26/Ericsson], [30/NEC], [32/Fraunhofer].
· SL RSRP measurement results (16) - [1/Nokia], [4/Vivo], [5/CATT], [6/Spreadtrum], [7/LG], [10/Intel], [11/OPPO], [12/Transsion], [13/ETRI], [17/IDC], [20/DCM], [22/QC], [24/Asus], [26/Ericsson], [30/NEC], [32/Fraunhofer].
· Priority based on decoded SCI and for own LTE SL transmissions (16) – [1/Nokia], [4/Vivo], [5/CATT], [6/Spreadtrum], [7/LG], [10/Intel], [11/OPPO], [12/Transsion], [15/Sony], [17/IDC], [20/DCM], [22/QC], [24/Asus], [26/Ericsson], [30/NEC], [32/Fraunhofer].
· Time and frequency location of resources used for own LTE SL transmissions (16) – [1/Nokia], [4/Vivo], [5/CATT], [6/Spreadtrum], [7/LG], [10/Intel], [11/OPPO], [12/Transsion], [13/ETRI], [17/IDC], [20/DCM], [22/QC], [24/Asus], [26/Ericsson], [30/NEC], [32/Fraunhofer].
· Resource reservation periods based on decoded SCI and for own LTE SL transmissions (15) – [4/Vivo], [6/Spreadtrum], [7/LG], [10/Intel], [11/OPPO], [12/Transsion], [13/ETRI], [15/Sony], [17/IDC], [18/Apple], [20/DCM], [24/Asus],  [26/Ericsson], [30/NEC], [32/Fraunhofer].
· Information on resources corresponding to half-duplex subframes which are not monitored by the LTE SL UE (13) - [1/Nokia], [4/Vivo], [5/CATT], [6/Spreadtrum], [10/Intel], [11/OPPO], [12/Transsion], [13/ETRI], [15/Sony], [17/IDC], [26/Ericsson], [30/NEC], [32/Fraunhofer].
· LTE logical subframe related information (9) - [4/Vivo], [5/CATT], [11/OPPO], [12/Transsion], [15/Sony], [17/IDC], [20/DCM], [24/Asus], [32/Fraunhofer].
· SL RSSI measurement results (6) – [1/Nokia], [5/CATT], [10/Intel], [12/Transsion], [26/Ericsson], [32/Fraunhofer].
· Candidate resource set (SB) – [3/HW], [25/ZTE].
· Frequency related LTE resource pool information, such as startRB-Subchannel, startRB-PSCCH-Pool, adjacencyPSCCH-PSSCH, numSubchannel, sizeSubchannel – [17/IDC], [26/ZTE].
· Counter value of resource reservation of LTE SL module – [5/CATT].
· Sub channel configuration of shared LTE SL resource pool - [5/CATT].
· Available resource reservation periods in shared LTE SL resource pool - [5/CATT].
According to the previous meeting’s agreement and the contributions from this meeting, the FL has proposed a list of parameters that are commonly agreeable to the companies.

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

	Nokia
	Proposal 7: The LTE module can provide at least the following information to the NR module:
· Time and frequency location of reserved allocation
· Priority of the reserved allocations and its own LTE SL transmissions
· Associated RSRP measurement
· Time and frequency location of resources used for its own LTE SL transmissions
· Information on non-monitored subframes
· SL RSSI measurements

	Huawei, HiSilicon
	Proposal 2: For the Alt 2 (reporting candidate resource set to MAC) agreed in RAN1 #110bis-e, candidate resource set SB should be shared by the LTE SL module.

	Vivo
	Proposal 2: For dynamic resource pool sharing, the candidate information shared by the LTE SL module to the NR SL module includes one or more of the following parameters:
•	Time and frequency locations of reserved resources by other LTE UEs, determined based on decoded SCIs
•	SL RSRP measurement results
•	Resource reservation periods based on decoded SCI and for own LTE SL transmissions
•	Priority based on decoded SCI and for own LTE SL transmissions
•	Time and frequency location of resources used for own LTE SL transmissions
•	LTE logical subframe related information
•	Resources corresponding to half-duplex subframes which are not monitored by the LTE SL UE

	CATT, GOHIGH
	Proposal 12: In addition to the information in the agreement, following information should be also transmitted from LTE SL module to NR SL module：
•	The counter value of resource reservation of LTE SL module
•	Sub-channel configuration of shared LTE SL resource pool (including the number of sub-channel and the number of PRB per sub-channel) 
•	Available resource reservation periods in shared LTE SL resource pool

	Spreadtrum
	Proposal 2: For determining the set of resources which will be excluded from NR candidate resource set, at least the resource reservation of LTE sidelink transmission should be considered and the following parameters should be used:
	Time and frequency locations of reserved resources by other LTE UEs, determined based on decoded SCIs
	Resource reservation periods based on decoded SCI and for own LTE SL transmissions
	Time and frequency location of resources used for own LTE SL transmissions
Proposal 3: The half-duplex subframes which are not monitored by the LTE module can be used by NR module for resource allocation.

	LG
	Proposal 2: For the dynamic resource pool sharing, the sensing and resource reservation information shared by LTE SL module to NR SL module contains at least the followings:
	Time and frequency locations of reserved resources by other LTE UEs, determined based on decoded SCIs
	SL RSRP measurement results
	Resource reservation periods based on decoded SCIs
	Priorities based on decoded SCIs 
	Time and frequency location of resources used for own LTE SL transmissions
	Resource reservation periods for own LTE SL transmissions 
	Priorities for own LTE SL transmissions

	Intel
	Proposal 3: 
•	For co-channel co-existence in Rel.18, in a type A device the information shared by the LTE SL module to the NR SL module contains the following parameters:
o	Time and frequency locations of reserved LTE transmissions including those reserved for own LTE transmissions;
o	Resource reservation periods based on decoded SCI and for own LTE transmissions
o	SL RSRP and SL RSSI measurement results
o	Priority values
o	Half-duplex subframes not monitored by the LTE SL UE

	OPPO
	Proposal 2: For dynamic resource pool sharing, the sensing and resource reservation information shared by LTE SL module to NR SL module includes at least the following parameters:
•	Time and frequency location of reserved resources by other LTE SL UEs, determined based on decoded SCIs
•	SL RSRP measurement results
•	Resource reservation periods based on decoded SCIs and for own LTE SL transmissions
•	Priority based on decoded SCIs and for own LTE SL transmissions
•	Time and frequency location of resources used for own LTE SL transmissions
•	LTE logical subframe related information
•	Resources corresponding to half-duplex subframes which are not monitored by LTE SL module

	Transsion
	Proposal 4: For co-channel coexistence in Rel-18, for the study of dynamic resource pool sharing, the information shared by the LTE SL module to the NR SL module contains at least the following parameters:
	LTE sensing results include
	Time and frequency locations of LTE transmissions
	Resource reservation periods
	SL RSRP and/or SL RSSI measurement results
	Priority
	LTE sidelink logic subframe related information
	Resources corresponding to half-duplex subframes which are not monitored by the LTE SL UE.

	ETRI
	Proposal 5: At least the following parameters should be included in the candidate information shared by LTE SL module:
	Time and frequency locations of reserved resources by other LTE UEs, determined based on decoded SCIs
	SL RSRP measurement results
	Resource reservation periods based on decoded SCI and for own LTE SL transmissions
	Time and frequency location of resources used for own LTE SL transmissions
	Resources corresponding to half-duplex subframes which are not monitored by the LTE SL UE

	Sony
	Proposal 1: LTE module can provide following assistant information to its NR module and the NR module will exclude the identified resource from its own candidate resource set after receiving this assistant information.
	Time and frequency locations, resource reservation period, transmission priority used for its own LTE transmission and other LTE UEs’ transmission by decoding other LTE UE’s SCI. 
	LTE module’s logical subframe related information
	No monitored slots by LTE module due to the half-duplex subframes  

	InterDigital
	Proposal 3: The candidate information shared by the LTE SL module to the NR SL module may include one or more of the following parameters: 
•	Time and frequency locations of reserved resources by other LTE UEs, determined based on decoded SCIs
•	SL RSRP measurement results
•	Resource reservation periods based on decoded SCI and for own LTE SL transmissions
•	Priority based on decoded SCI and for own LTE SL transmissions
•	Time and frequency location of resources used for own LTE SL transmissions
•	LTE logical subframe related information
•	Resources corresponding to half-duplex subframes which are not monitored by the LTE SL UE
•	LTE SL sub-channel configuration

	Apple
	Proposal 6: In dynamic resource pool sharing for co-channel coexistence, type A device’s LTE sidelink module at least shares the following information to NR sidelink module: 
•	Time and frequency of reserved resources by other LTE UEs
•	Resource reservation periodicity of reserved resources by other LTE UEs.

	NTT DOCOMO
	Proposal 3: 	
•	For dynamic resource pool sharing, NR SL module uses following parameters shared by the LTE SL module to NR SL module to be used in its own resource exclusion
o	Time and frequency locations of reserved resources by other LTE UEs, determined based on decoded SCIs
o	SL RSPR measurements results
o	Resource reservation periods based on decoded SCI
o	Priority based on decoded SCI
o	LTE logical subframe related information
Proposal 4: 	
•	For dynamic resource pool sharing, NR SL module uses following parameters shared by the LTE SL module to NR SL module to be used in its own resource exclusion
o	Resource reservation periods for own LTE SL transmissions
o	Priority for own LTE SL transmissions
o	Time and frequency location of resources (to be) used for own LTE SL transmissions
Proposal 5: 	
•	For dynamic resource pool sharing, NR SL module excludes overlapping with its own LTE transmission in time domain.
o	FFS: how to handle the case where this exclusion results in an insufficient set of resources

	Qualcomm
	Proposal 3: The LTE SL module of a Type A device shares the resource reservation information decoded from LTE SCI as well the resources selected/used for its own transmissions (meeting certain constraints of RSRP, priority, etc.) over the shared interface with the collocated NR SL module.
Observation 3: The LTE SL module of a Type A UE is not precluded from sharing other sensing information in addition to or instead of the LTE SL resource reservation information with the collocated NR SL module.

	ASUSTek
	Proposal 2:  For dynamic resource pool sharing, the candidate information, shared by the LTE SL module to the NR SL module, includes at least following parameters:
•	Time and frequency locations of reserved resources by other LTE UEs, determined based on decoded SCIs
•	SL RSRP measurement results
•	Resource reservation periods based on decoded SCI and for own LTE SL transmissions
•	Priority based on decoded SCI and for own LTE SL transmissions
•	Time and frequency location of resources used for own LTE SL transmissions
•	LTE logical subframe related information

	ZTE, SANECHIPS
	Proposal 1: 	NR module needs to be provided with frequency domain related resource pool information in e.g. startRB-Subchannel, startRB-PSCCH-Pool, adjacencyPSCCH-PSSCH, numSubchannel, sizeSubchannel to correctly obtain the time and frequency locations of reserved resources of other LTE UE or resources for its own transmission.

	Ericsson
	Proposal 12	For dynamic resource pool sharing, LTE SL module shares the candidate information with NR SL module, which includes the following parameters:
•	Time and frequency locations of reserved resources by other LTE UEs, determined based on decoded SCIs
•	Resource reservation periods based on decoded SCI and for own LTE SL transmissions
•	Priority based on decoded SCI and for own LTE SL transmissions
•	Time and frequency location of resources used for own LTE SL transmissions
•	SLRSSI/RSRP measurements
•	Resources corresponding to half-duplex subframes which are not monitored by the LTE SL UE.

	NEC
	Proposal 7:	The assistant information provided by LTE SL module to NR SL module should include:
−	Subframes not monitored by the LTE SL module;
−	Decoded LTE SCIs which indicate time and frequency locations of reserved resources, reservation periods and priorities;
−	LTE SL RSRP measurement results; 
−	Time and frequency locations of reserved resources, reservation periods and priorities of its LTE SL transmissions;

	Fraunhofer
	Proposal 4: For dynamic resource pool sharing, as agreed in RAN1#110bis-e, we are supportive of the LTE module sharing information sent to the NR SL module excluding the candidate resource set SA or SB.



Company Views for 1st Round of Discussions
Would the following proposal be acceptable to the companies?
Proposal 1-3:
· For dynamic resource pool sharing, the information shared by the LTE SL module to the NR SL module contains at least the following parameters:
· Time and frequency locations of reserved resources by other LTE UEs, determined based on decoded SCIs
· SL RSRP measurement results
· Resource reservation periods based on decoded SCI and for own LTE SL transmissions
· Priority based on decoded SCI and for own LTE SL transmissions
· Time and frequency location of resources used for own LTE SL transmissions
· Resources corresponding to half-duplex subframes which are not monitored by the LTE SL UE 
· LTE logical subframe related information
· SL RSSI measurement results
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Summary of 1st Round of Discussions
TBD

[ACTIVE] Issue 1-4: Timeline of Information Shared by LTE SL Module
Summary of Company Views from TDocs
In the previous meeting, details of when the NR SL module knows or receives the sensing information from the LTE SL module were discussed, resulting in the following agreement:
	Agreement
For dynamic resource pool sharing, the NR SL module is expected to use the information shared by the LTE SL module to the NR SL module which is known by NR SL module at the latest T ms prior to slot n (as defined in clause 8.1.4 of TS 38.214), to determine a set of resources for its own (re)transmission.
· T is defined using 
· T≤Tmax ms, and is based on UE implementation, according to the Rel-16 NR SL timeline for in-device coexistence.
· FFS: Value of Tmax
· FFS: any discussion on the earliest information, if needed


The agreement covers the aspect of ensuring that the NR SL module is aware of the shared information from the LTE SL module at the latest T ms prior to slot n. The NR SL module should be able to use the LTE information provided at any time on or prior to time n-T, for its resource (re-)selection procedure, as seen in the diagram below.
[image: cid:image001.png@01D8E320.5862FAD0]
T is the duration that the NR SL module requires to process the information received from the LTE module, such that it can use it for its own resource (re)selection which was triggered at time n. It is based on what the processing time is, which according to the Rel-16 in-device coexistence design, was T≤4ms, but the current value of Tmax is FFS. Any information that is received by the NR module prior to n-T can be used by the NR SL module.
As voiced by different companies in the previous meeting, this agreement does not discuss the delay in the LTE SL module generating the shared information, or the delay due to the interface between the NR and LTE SL modules. It also does not cover the age of the shared information received at the NR SL module, where restrictions could include that the NR SL module is allowed to use the shared information only if it is no older or within than a (pre-)configured number of time slots.
Another aspect that was discussed was a trigger-based on condition-based sharing of the LTE sensing information to the NR SL module. 
According to the contributions that were submitted this meeting, 9 companies had discussed a validity time within which the NR SL module would consider the shared information from the LTE SL module. 5 companies have also brought up the possible value of Tmax. The following is a snapshot of the different company views regarding further details on the timeline.
· Age/validity of shared information
· Introduce a valid time (Tvalid) of shared information, where the NR SL module is expected to use LTE information shared at n-Tvalid or later – [13/ETRI], [18/Apple] (Tvalid = 1000ms), [20/DCM]. 
· Introduce a maximum time between the LTE SL subframe where the SCI is received or RSSI/RSRP measurement is done (latest LTE SL subframe used to determine shared information) until the associated LTE SL sensing information is available at (known to) the NR SL module – [1/Nokia], [21/SS].
· Introduce a reference window within which the LTE SL module shares all information prior to n-T – [5/CATT], [22/QC].
· Up to UE implementation – [10/Intel], [12/Transsion].
· Value of Tmax 
· Tmax = 4 – [3/HW], [10/Intel], [18/Apple], [26/Ericsson].
· Tmax = Tproc,0 - [13/ETRI].
· Trigger or condition based sharing of LTE sensing information by LTE module – [18/Apple], [21/SS].
· Trigger based on when NR SL resource (re)selection is triggered – [17/IDC].
· Periodically at every resource reservation period of the LTE SL module – [31/Wilus].
[image: ]
Figure 3: Depiction of Tvalid
Based on the company views, the FL has proposed that the NR SL module will consider shared information from the LTE SL module between Tvalid and T, as depicted above. The value of Tvalid is FFS and the value of T≤Tmax is 4.

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

	Nokia
	Proposal 9: For the sake of evaluation of Type A devices for co-channel coexistence, RAN1 will make an assumption on the maximum time between the LTE SL subframe where the SCI is received or RSSI/RSRP measurement is done until the associated LTE SL sensing information is available at the NR SL module.

	Huawei, HiSilicon
	Proposal 6: Regarding value of Tmax in RAN1#110bis-e agreement, support Tmax=4.

	CATT, GOHIGH
	Proposal 10: LTE SL module shares all sensing information and half-duplex subframes obtained from a reference window of LTE SL to NR-SL module.

	Intel
	Proposal 4: 
•	For co-channel co-existence in Rel.18, in a type A device the timing between when the information is shared by the LTE module and when this can be used by the NR module in the NR selection procedure is aligned with the Rel.16 timeline for in-device co-existence, and Tmax = 4 ms. All other aspects, including the definition of a reference slot, are left up to UE’s implementation.

	ETRI
	Proposal 6: Regarding timeline for sharing the candidate information from LTE SL module, the following aspects can be considered:
	Tmax = 4ms or Tproc,0
	Earliest time Te for sharing the candidate information, FFS for value of Te

	InterDigital
	Proposal 1: LTE SL module sharing of LTE SL resource coordination information is initiated when a NR SL resource (re)selection is triggered.

	Apple
	Proposal 3: In dynamic resource pool 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 4: In dynamic resource pool sharing for co-channel coexistence, the NR sidelink module is expected to use the information shared by the LTE sidelink module, which is known by NR sidelink module at the latest T ms prior to slot n (as defined in clause 8.1.4 of TS 38.214), where T≤Tmax and is based on UE implementation, and the value of Tmax is 4 ms.
Proposal 5: In dynamic resource pool sharing for co-channel coexistence, the NR SL module is expected to use the information shared by the LTE SL module to the NR SL module which is known by NR SL module at the earliest T’ ms prior to slot n (as defined in clause 8.1.4 of TS 38.214), to determine a set of resources for its own (re)transmission, where T'≤T'max and is based on UE implementation, and the value of T'max is 1000 ms.

	NTT DOCOMO
	Proposal 6: 	
•	For periodic NR traffic, introduce a valid time of LTE information (Tvalid) and the NR SL module is expected to use LTE information shared at n-Tvalid or later
•	For aperiodic NR traffic, introduce periodicity (Px) and the NR SL module is expected to use the latest information among information shared in a periodic manner with Px or information shared at different timing (if any)

	Samsung
	Proposal 4: 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: For dynamic resource pool sharing, the latest LTE SL subframe used to determine the information shared with the NR SL module is at most T_L ms prior to the time of sharing the information. 
	T_L  is defined using 
	T_L≤TL,max ms, and is based on UE implementation.
	FFS: Value of TL,max

	Qualcomm
	Proposal 4: The NR SL module estimates a SL LTE resource pool occupancy metric by aggregating the LTE SL resource reservation information over a time window (Twin), where this time window is large compared to the periodicities of the traffic over the system.
Proposal 5: The size of the time window (Twin) may either be a part of the NR SL UE (pre)-configuration or may be calculated at the NR SL module based on NR and LTE traffic patterns.

	ZTE, SANECHIPS
	Proposal 3: Value of Tmax should be 4 ms.


	Ericsson
	Proposal 13	For dynamic resource pool sharing, the NR SL module is expected to use the information shared by the LTE SL module to the NR SL module which is known by NR SL module at the latest T ms prior to slot n (as defined in clause 8.1.4 of TS 38.214), to determine a set of resources for its own (re)transmission.
•	T is defined using 
o	T≤Tmax = 4 ms, and is based on UE implementation, according to the Rel-16 NR SL timeline for in-device coexistence.

	Wilus
		Proposal 12: For details of LTE sensing information shared by LTE SL module, the LTE SL module is expected to send the information to the NR SL module periodically at every resource reservation period of the LTE SL module if Alt 1 is adopted.



Company Views for 1st Round of Discussions
Would the following proposal be acceptable to the companies?
Proposal 1-4:
· For dynamic resource pool sharing, the information shared by the LTE SL module is known by the NR SL module at the latest T ms prior to slot n, where T≤Tmax ms and the value of Tmax is 4 ms.
· The NR SL module will use shared information from the LTE SL module between Tvalid ms and T ms.
· FFS: The value of Tvalid is 1000 ms.
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Summary of 1st Round of Discussions
TBD

 [ACTIVE] Issue 1-5: Higher SCS
Summary of Company Views from TDocs
The topic on whether to support SCS higher than 15 kHz in a shared resource pool was discussed in the previous meeting. Companies were able to largely converge on the following proposal, which was not treated in the last GTW session due to lack of time.
	Proposal 1-5 (V):
· For dynamic resource pool sharing, the following options are studied to resolve the AGC issue in LTE SL UEs if higher SCSs are supported:
· Option 1: Use of multi-slot transmissions or slot aggregation, where the NR SL transmissions of higher SCSs occupy all symbols (across multiple time slots) within a LTE SL subframe of 15 kHz at least when the NR SL transmission overlaps an LTE SL transmission.
· Option 2: NR SL UE transmits LTE SCIs (SCI format 0 or 1), indicating resources reserved by NR SL transmissions, informing the LTE SL UEs about the resource reservations used by NR SL UEs.
· Option 3: NR SL UE uses the information shared by the LTE SL module in its own resource selection procedure to exclude slots overlapping with LTE SL transmissions.
· Other options are not precluded, including combination of more than one option.


The reason behind the restriction of the NR SL resource pool’s SCS is that if different SCSs were used for the NR SL resource pool, it would cause AGC settling issues for the LTE SL UEs that are using the shared resource pool. However, companies had also raised concerns that restricting the SCS to only 15 kHz for NR SL would rob it of providing the significant advantage of lower latency and higher data rates as compared to LTE V2X. In order to incorporate the support for higher SCSs, the following solutions were discussed in the previous meeting:
· Option 1: Multi-slot Transmissions or Slot Aggregation
The intention of Option 1 is to ensure that multi-slot transmissions are possible only for those time slots which overlap with an LTE SL transmission. For example, in the case where there is an LTE SL transmission in a subframe, if the NR SL resource pool is configured with 30 kHz SCS, the UE would aggregate two 30 kHz time slots for transmissions in the overlapping LTE SL subframe. However, many companies had raised concerns about this option having significant specification impact and the workload it would entail.
· Option 3: Exclusion of Slots Overlapping with LTE SL Transmissions
Option 3 describes that the NR SL UE would use the shared information from the LTE SL module to exclude transmissions on time slots that overlap with LTE SL transmissions. The issue brought up by companies against Option 3 is that it might result in excessive exclusion of resources. This can be mitigated by the exclusion of only those slots where the first symbol of the NR SL transmission is not overlapping in time with the first symbol of the LTE subframe, as suggested by companies.
The following is a summary of the company views:
· Restrict the SCS to 15 kHz – [5/CATT], [9/Xiaomi], [11/OPPO], [16/CMCC], [18/Apple], [26/Ericsson], [30/NEC].
· Support higher SCS – [1/Nokia], [3/HW], [6/Spreadtrum], [8/Toyota, Conti], [10/Intel], [12/Transsion], [13/ETRI], [15/Sony], [17/IDC], [19/Mitsubishi], [20/DCM], [25/ZTE], [27/MTK], [31/Wilus], [32/Fraunhofer].
Based on the views of companies from their contributions, 11 companies support the use of slot aggregation, with support for using the work done in SL-U related to MCSt being used as baseline. Another optimization suggested was the use of slot aggregation only when the first symbol of the NR SL transmission is not overlapping in time with the first symbol of the LTE subframe, assuming that when the second half of the LTE subframe being free does not affect the AGC measurement by the LTE SL module. Only 3 companies supported Option 3, while a further 2 more companies support it with the exclusion taking place only in those slots where the first symbol of the NR SL transmission is not overlapping in time with the first symbol of the LTE subframe.
In order to support the higher SCSs for the NR SL resource pools, the following possible solutions were discussed by companies:
· Use multi-slot transmissions or slot aggregation, where the NR SL transmissions of higher SCSs occupy all symbols (across multiple time slots) within LTE SL subframe of 15 kHz at least when the NR SL transmission overlaps an LTE SL transmission (Option 1)
· Support (11) - [1/Nokia], [6/Spreadtrum], [12/Transsion], [13/ETRI], [15/Sony], [19/Mitsubishi], [21/SS], [25/ZTE], [29/Bosch], [31/Wilus], [32/Fraunhofer].
· Do not support (5) – [3/HW], [9/Xiaomi], [18/Apple], [20/DCM], [26/Ericsson].
· Use work done for MSCt in SL-U as baseline/starting point (4) - [12/Transsion], [19/Mitsubishi], [29/Bosch], [32/Fraunhofer].
· Standardization effort is manageable - [1/Nokia], [29/Bosch].
· Perform slot aggregation only for those slots where the first symbol of the NR SL transmission is not overlapping in time with the first symbol of the LTE subframe - [19/Mitsubishi].
· Study power allocation mechanisms and HARQ multiplexing schemes for multi slot transmissions - [31/Wilus].
· NR SL UE uses information shared by the LTE SL module in its own resource selection procedure to exclude slots overlapping with LTE SL transmissions (Option 3)
· Support (3) - [3/HW], [20/DCM], [14/Lenovo].
· Do not support (3) – [6/Spreadtrum], [18/Apple], [26/Ericsson].
· Exclude only those slots where the first symbol of the NR SL transmission is not overlapping in time with the first symbol of the LTE subframe (3) - [1/Nokia], [8/Toyota, Conti], [20/DCM].
· Exclude slots based on LTE SL RSRP/RSSI threshold or priority - [8/Toyota, Conti], [29/Bosch].
· Support the NR SL UE transmitting LTE SCIs, indicating resources reserved by NR SL transmissions, informing the LTE SL UEs about resource reservations used by the NR SL UEs (Option 2) – [4/Vivo], [8/Toyota, Conti].
· Do not support – [9/Xiaomi].
· Support a combination of Option 1 and Option 3 - [1/Nokia].
Since majority of the companies prefer to explore solutions for supporting higher SCS for NR SL transmissions, it is the FL’s view to list out both the discussed options, with further details being captured based on the contributions from companies. 

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

	Nokia
	Observation 1: Restricting co-channel coexistence to 15kHz has the following drawbacks:
· Increased latency (than necessary)
· Less robustness to Doppler frequency shifts.
· Complicate the CA design when aggregating the shared ITS carrier with another NR carrier where 30 kHz SCS has to be used for compatibility with legacy NR SL devices.
[bookmark: Proposal4969][bookmark: Proposal37948][bookmark: Proposal57332]Proposal 1: NR SL should support higher SCS than 15 kHz for co-channel coexistence.
[bookmark: Obs71631][bookmark: Obs54096][bookmark: Obs34897]Observation 2: Standardization of Option 1 can be simple especially if no changes to SCI are allowed. 
Observation 3: There is no need for Option 3 to exclude all NR slots that are overlapping an LTE subframe, as it is sufficient to exclude NR slots whose first symbol is not overlapping in time with the first symbol of the LTE subframe. 
Observation 4: Both Option 1 and the Option 3 can be used to solve the issue of AGC caused by higher SCS support for dynamic co-channel coexistence, and the two options can be complementary to mitigate the drawbacks of each option if applied on their own. 
Proposal 2: For NR SL using a higher SCS than LTE, the NR UE should apply both Option 3 and Option 1 consecutively in its resource (re-)selection procedure. In Option 3, excludes only slots which the start symbol is not aligned with the start symbol of the reserved LTE subframe and then Option 1 is applied if e.g. the PDB allows.

	Huawei, HiSilicon
	Observation 6: 30 kHz SCS is necessary for co-channel co-existence in Rel-18 because of following reasons:
•	Legacy Rel-16 NR SL UEs that supports only 30 kHz cannot operate on ITS band, if 15 kHz SCS is (pre-)configured for NR SL BWP,
•	For Rel-18 UE which support both co-existing with LTE SL UEs and communicating with legacy Rel-16/Rel-17 UEs, only one SCS is allowed in a NR SL BWP.
Proposal 7: For NR SL and LTE SL co-channel co-existence via dynamic resource sharing, support 30 kHz and higher SCS in addition to 15 kHz SCS for NR SL.
Observation 7: Option 1 as below for resource allocation will cause a significant impact on current specification and is not feasible to implement.
•	Option 1: Use of multi-slot transmissions or slot aggregation, where the NR SL transmissions of higher SCSs occupy all symbols (across multiple time slots) within a LTE SL subframe of 15 kHz at least when the NR SL transmission overlaps an LTE SL transmission.
Proposal 8: For dynamic resource pool sharing, slots that cause AGC issue in LTE SL UEs are excluded by Option3 as below. 
•	Option3: NR SL module updates the LTE SL candidate resource set by excluding resources overlapping in time with LTE SL’s reservation.
Observation 8: Based on simulation results for option3, the PRR performance of LTE SL is increased with a relatively small PRR performance impact for NR SL in shared resource pool.
•	As the portion of NR SL UEs in the shared resource pool increases, NR SL’s PRR performance is degraded in an acceptable level.

	Vivo
	Observation 1: One straightforward solution for the resource collision problem is to allow LTE always pre-empt NR resources, but the performance of NR RAT might be affected seriously in some cases.
Observation 2: 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 3: The method that NR SL UEs transmitting LTE SCI to indicate resources reserved by themselves is also useful in the scenario where differing SCSs are configured to LTE and NR SL, and this method has much lower complexity compared with other solutions.
Observation 4: There is an obvious gain in Option 2 (NR SL UEs detect the resources reserved by LTE devices and then avoid the collision through resource (re-)selection, pre-evaluation and pre-emption) compared with Option 1 (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).
Proposal 3: For Dynamic resource sharing, the LTE SL module of the UE sends LTE SCI to reserve the resources used by its NR SL module, to solve the resource collision between LTE and NR SL transmissions and overcome the AGC issue if misx SCS scenarios is supported.

	CATT, GOHIGH
	Proposal 9: It is preferred to restrict the SCS of NR SL to 15 kHz in dynamic resource pool sharing to avoid the AGC issue.

	Spreadtrum
	Proposal 6: Higher SCS(s) of NR sidelink is supported for dynamic resource sharing.
Observation 2: Option 3, i.e., NR SL UE uses the information shared by the LTE SL module in its own resource selection procedure to exclude slots overlapping with LTE SL transmissions, is a suboptimal solution for avoiding AGC issue caused by higher SCS(s).
Proposal 7: Multi-consecutive slots (corresponding to an LTE subframe) transmission (Option 1) should be supported for dynamic resource sharing if higher SCS(s) is considered for NR sidelink, and different TBs should be considered to transmit within the consecutive slots.

	Toyota, Continental
	Proposal 3: RAN1 to agree that for Rel-18 SL co-existence, NR SL can support SCSs of 15 kHz, 30 kHz, and 60 kHz.
Observation 5: In Option 3, if all the NR SL resources overlapping with LTE SL transmission will be excluded from NR SL resource selection, it would cause starvation of the NR SL resources and degrade the system performance of NR SL.
Proposal 4: In Option 3, NR SL UE uses the information shared by the LTE SL module in its own resource selection procedure to exclude slots overlapping with LTE SL transmissions based on LTE SL RSRP/RSSI thresholds and/or priorities.
Observation 6: In Option 3, the NR SL UE transmitting the LTE SCI over the air to reserve the candidate slot so that the LTE SL UEs exclude the NR SL reserved resources based on LTE SCI decoding, could be used in conjunction to avoid the NR SL resource starving issue.
Proposal 5: NR SL UE transmits the LTE SCI over the air to reserve the candidate slot so that the LTE SL UEs exclude the NR SL reserved resources based on LTE SCI decoding.
Observation 7: Since LTE SL UEs perform AGC using the first symbol within a subframe, NR SL transmission using the first NR SL slot in the subframe would not cause AGC issue. Therefore, for better efficiency of resource usage, it is better to not apply the resource exclusion to the first slot in NR SL even when overlapping with LTE SL transmissions.
Proposal 6: In Option 3, NR SL UE uses the information shared by the LTE SL module in its own resource selection procedure to exclude slots overlapping with LTE SL transmissions other than the first slot within the overlapping subframe.
Proposal 7: In Option 3, NR SL UE uses the information shared by the LTE SL module in its own resource selection procedure to exclude slots overlapping with LTE SL transmissions other than the first slot within the overlapping subframe, based on LTE SL RSRP/RSSI thresholds and/or priorities.

	Xiaomi
	Observation 1: There is no backward compatibility issue if only 15KHz SCS is supported when consider only Type A devices for dynamic resource sharing.
Observation 2: the benefit of supporting higher SCS than 15KHz for dynamic resource sharing shall be further clarified.
Proposal 5:   NR SL with 15KHz SCS is supported for dynamic resource sharing
-	FFS on option 3 for support of NR SL resource pool configured with higher SCS

	Intel
	Proposal 5: 
•	For co-channel co-existence in Rel.18, NR SL should be also configured with higher SCS than 15 kHz.
o	RAN1 should at least study the impact and how to exclude slots overlapping with the set of resources reserved for LTE transmissions which may cause AGC issues at the LTE-V UEs for NR SL transmission when the NR system operates higher SCS than 15 kHz.

	OPPO
	Proposal 5: RAN1 continues to study dynamic resource pool sharing with the SCS of 15kHz only.

	Transsion
	Proposal 1: For co-channel coexistence in Rel-18, NR sidelink resource pool can be configured with 30 kHz SCS.
Proposal 2: An approach of scheduling multiple PSSCHs by a single PSCCH can be investigated to address the AGC issue.

	ETRI
	Proposal 1: It is proposed to support higher SCS than 15kHz for co-channel coexistence between LTE sidelink and NR sidelink.
Proposal 3: It is proposed to study multi-slot transmission for supporting higher SCS than 15kHz. And following aspects should be further studied:
	Whether to support different destination UEs for multi-slot transmission
	Whether to allow different sidelink transmission or only repeated sidelink transmission
	Others

	Lenovo
	Proposal 3: Support Option 3(NR SL UE uses the information shared by the LTE SL module in its own resource selection procedure to exclude slots overlapping with LTE SL transmissions) if higher SCS is supported for dynamic resource pool sharing.

	Sony
	Proposal 3: Different SCS configuration between LTE sidelink and NR sidelink in dynamically coexistent resource pool need to be supported.
•	NR SL UE can select resource in consecutive slots depending on the SCS configuration to avoid the AGC issue.

	CMCC
	Proposal 3: Do not support to configure NR SL resource pool with the SCS higher than 15kHz at least in Rel-18.

	InterDigital
	Proposal 5: Study mechanism to support higher SCS in NR SL resource selection using LTE SL coordination information.  

	Apple
	Proposal 1: For dynamic resource pool sharing, do not support NR sidelink resource pool configured with SCS higher than 15 kHz.

	Mitsubishi
	Observation 4: NR transmission with SCS 60kHz and PSFCH every 4 slots can be supported without any specification change and without PSFCH issues.
Proposal 3: For co-channel coexistence with dynamic resource sharing, support NR SL transmissions with SCS of 15kHz, 30kHz and 60kHz.
Proposal 4: For dynamic resource pool sharing, the following options to resolve the AGC issue in LTE SL UEs if higher SCSs are supported:
o	Option 1: Use of multi-slot transmissions or slot aggregation, where the NR SL transmissions of higher SCSs occupies at least the first slot and possibly all slots within a LTE SL subframe of 15 kHz at least when the NR SL transmission overlaps in the time domain with an LTE SL transmission.
o	FFS Option 2: NR SL UE transmits LTE SCIs (SCI format 0 or 1), indicating resources reserved by NR SL transmissions, informing the LTE SL UEs about the resource reservations used by NR SL UEs.
o	Combination of more than one option is not precluded.

	NTT DOCOMO
	Proposal 9: 	
•	Support Option 3 with following modifications (if symbols whose power is lower than AGC symbol are allowed):
o	For NR slots where the starting symbol is not aligned with a LTE slot, NR SL UE uses the information shared by the LTE SL module in its own resource selection procedure to exclude slots overlapping with LTE SL transmissions in time domain. 
o	For NR slots where the starting symbol is aligned with a LTE slot, NR SL UE uses the information shared by the LTE SL module in its own resource selection procedure to exclude slots overlapping with LTE SL transmissions in time and frequency domain.

	Samsung
	Proposal 10: For dynamic resource pool sharing, the following options are studied to resolve the AGC issue in LTE SL UEs if higher SCSs are supported:
· Option 1: Use of multi-slot transmissions or slot aggregation, where the NR SL transmissions of higher SCSs occupy all symbols (across multiple time slots) within a LTE SL subframe of 15 kHz at least when the NR SL transmission overlaps an LTE SL transmission as determine by information shared by the LTE SL module.

	ZTE, SANECHIPS
	Proposal 6: 	Besides 15kHz, support higher SCS for co-channel coexistence.
Proposal 7: 	To avoid AGC issue with higher SCS, option 1(multi-slot transmissions or slot aggregation) can be supported.
Proposal 8: 	For multi-slot transmissions or slot aggregation proposed for higher SCS, independent slot structure including PSSCH and corresponding PSCCH can be considered.

	Ericsson
	Observation 1	For LTE SL and NR SL co-channel coexistence, SCS is limited to 15 kHz.
Proposal 15	Only 15 kHz SCS is considered for dynamic resource pool sharing based coexistence.

	MediaTek
	Proposal 2: Support higher SCS values above 15 KHz for dynamic resource pool sharing solutions:
•	Companies further study potential solutions to mitigate AGC issue due to different SCS values.

	Bosch
	Observation 4: To avoid AGC issues when overlapping NR with higher numerology with LTE 15 kHz sidelink, all possible options can be considered:
-	dynamic co-channel coexistence should not consider higher SCS than 15 kHz.
-	Multi-slot transmissions or slot aggregation for NR with higher numerology can avoid AGC issues when overlapping with LTE Sidelink 15 kHz, i.e., with the expense of specs impact and limiting scheduling capabilities.
-	NR SL uses the information shared by the LTE SL module to exclude only highly impacted used LTE subframes or the high priority ones
Proposal 4: For dynamic co-channel coexistence if higher numerologies are supported for NR SL UE, consider any of the following (#Issue 1-5)
-	Option 1: Use of multi-slot transmissions or slot aggregation for NR SL transmission, at least when the NR SL transmission overlaps an LTE SL transmission
o	FFS: how to reuse SL-U slot aggregation details discussed in another AI
-	Option 3 (modified): NR SL UE uses the information shared by the LTE SL module in its own resource selection procedure to exclude slots overlapping with LTE SL transmissions based on LTE SL RSRP/RSSI thresholds and/or priorities.

	NEC
	Proposal 2:	To avoid additional complexity for the co-existence study, the shared resource pool should be configured for NR sidelink with:
−	fixed to 15kHz (higher SCS is not supported); 
−	all symbols in a slot should be used as sidelink symbols;
−	the sub-channel size of NR sidelink should be an integer multiple of the sub-channel size of LTE sidelink, and the boundary of NR sub-channel should be aligned with LTE sub-channel;

	Wilus
		Proposal 6: NR SL should support higher than 15kHz SCS additionally for co-channel coexistence.
	Observation 6: If transmission powers of each slot are different in case of multi-slot transmissions or slot aggregation, the AGC issue can occur to LTE SL UEs.
	PSCCH/PSSCH transmission powers can be different in each slot since it is dependent on the priority of the packet, CBR, and the number of RBs used for the PSSCH transmission.
	Proposal 7: RAN1 to study power allocation mechanisms of PSCCH/PSSCH if multi-slot transmissions or slot aggregation is adopted.
	Proposal 8: Transmission power should be constant in case of multi-slot transmissions or slot aggregation for all symbols within an LTE SL subframe of 15kHz, at least when the NR SL transmission overlaps an LTE SL transmission.
	Observation 7: For Option 1 resolving AGC issues in LTE SL UEs with higher SCS, a PSCCH/PSSCH RX UE has to transmit multiple HARQ feedbacks (i.e., multiple PRBs) in a PSFCH occasion to a PSCCH/PSSCH TX UE since multi-slot transmissions or slot aggregation is performed.
	Observation 8: Transmission of multiple PSFCHs in one PSFCH occasion may lead to coverage issues.
	Proposal 9: RAN1 to study multiplexing schemes of HARQ feedbacks if multi-slot transmissions or slot aggregation is adopted.
	HARQ feedbacks should be multiplexed only if those HARQ feedbacks’ receiver is the same UE.
	Observation 9: For Option 3 resolving AGC issues in LTE SL UEs with higher SCS, candidate resource set of an NR SL UE can be restricted if the portion of LTE SL transmissions is large, which may lead to contention between NR SL UEs
	Proposal 10: For resolving AGC issues in LTE SL UEs with higher SCS, RAN1 to study Option 1, i.e., slot aggregation or multi-slot transmissions mechanism, rather than Option 3.

	Fraunhofer
	Proposal 6: For dynamic resource pool sharing, we propose to reuse the multi consecutive slot transmission (MCSt) framework from SL-U for the support of higher SCS in a shared resource pool.



Company Views for 1st Round of Discussions
Would the following proposal be acceptable to the companies?
Proposal 1-5:
· For dynamic resource pool sharing, the following options are studied to resolve the AGC issue in LTE SL UEs if higher SCSs are supported (possible down-selection):
· Option 1: Use of multi-slot transmissions or slot aggregation, where the NR SL transmissions of higher SCSs occupy all symbols (across multiple time slots) within a LTE SL subframe of 15 kHz when the NR SL transmission overlaps an LTE SL transmission.
· Reuse MCSt framework in SL-U as starting point.
· FFS: Perform slot aggregation only for those slots where the first symbol of the NR SL transmission is not overlapping in time with the first symbol of the LTE subframe
· Option 3: NR SL UE uses the information shared by the LTE SL module in its own resource selection procedure to exclude slots overlapping with LTE SL transmissions.
· Exclude only those slots where the first symbol of the NR SL transmission is not overlapping in time with the first symbol of the LTE subframe

	Company
	Yes/No
	Comments (Indicate preference of options)

	
	
	

	
	
	

	
	
	

	
	
	



Summary of 1st Round of Discussions
TBD

 [ACTIVE] Issue 1-6: Others
Summary of Company Views from TDocs
In this section, the FL has covered other topics of interest that were covered by company contributions related to DRPS.
· Ensure that both the NR SL and LTE SL resource pools are fully overlapped – [19/Mitsubishi], [28/Pana], [30/NEC].
· Dynamic resource pool sharing solutions should not impact LTE SL performance – [3/HW], [5/CATT].
· NR SL module sends LTE SCI indicating resources reserved by NR SL transmissions so that the LTE SL module can exclude these resources, ensuring fairness between NR SL and LTE SL - [8/Toyota, Conti], [28/Pana].
· If the LTE SL resource pool is configured as non-adjacent, the configuration should ensure that NR resource pool does not contain the resource in the LTE SL PSCCH resource pool in frequency domain – [16/CMCC], [30/NEC].
· Inter-module interface between NR and LTE SL modules is up to UE implementation – [1/Nokia].
· Align resource pool configurations between NR SL and LTE SL with integer multiple relationship – [12/Transsion].
· RAN1 should have a common understanding on whether symbols whose power is lower than AGC symbol in one slot causes AGC issues or not – [20/DCM].
· Conditions to enable/disable dynamic resource pool sharing – [21/SS].
· Consider solutions based on energy detection to assist co-channel coexistence – [21/SS].
· Study indirect and direct detection of LTE SL transmissions by type A devices – [26/Ericsson].
· Use gNB to relay sensing information to targeted UEs – [28/Pana].
· Only periodic reservation of LTE SL is used for LTE SL transmissions and the remaining can be used for NR SL, in a shared resource pool, taking into account the transmission priorities – [28/Pana].
· In the absence of LTE resource allocation information, the NR SL module can use configuration-based solutions to decrease the probability of resource collisions between LTE V2X and NR SL transmissions - [32/Fraunhofer].
Regarding the resource pool configurations for DRPS, companies had expressed their views on ensuring both the NR SL and LTE SL resources pools should be completely overlapped. Another aspect that was discussed among companies is that is the LTE SL resource pool is configured as non-adjacent, the NR SL resource pool should be configured such that it overlaps only with the LTE SL PSSCH sub channels and not the LTE SL PSCCH resources in frequency. It should also be ensured that DRPS does not adversely affect the performance of LTE SL.
Since none of the topics were discussed by a large number of companies, the FL would like to ask companies to answer the question regarding resource pool configurations before discussing a proposal.

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

	Nokia
	Observation 9: The in-device coexistence framework can be used for co-channel coexistence but with expected resource use efficiency degradation for both LTE and NR.
Observation 10: 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 11: The NR module inside the SL Type A device has to be based on Rel-18 as NR SL specification changes would be needed.

	Huawei, HiSilicon
	Proposal 1: RAN1 studies how to specify dynamic resource pool sharing subject to the principle that LTE SL’s performance is not impacted by NR SL.

	Vivo
	Observation 5: 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.

	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
Observation 2: The performance of LTE SL transmission will degrade a lot if the resource reservation period of NR SL transmission don’t match RSSI measurement period of LTE SL.

	Toyota, Continental
	Observation 1: 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 2: 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 3: 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.
Observation 4: Combining the NR SL UE transmitting the LTE SCI over the air to reserve resources so that the LTE SL UEs exclude the NR SL reserved resources based on LTE SCI decoding, with the slot aggregation for the remaining slots in the subframe, would mitigate the resource impact to allow fairness between NR SL and LTE SL.
Proposal 1: 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.
Proposal 2: NR SL UE transmits the LTE SCI over the air to reserve the resources so that the LTE SL UEs exclude the NR SL reserved resources based on LTE SCI decoding.

	OPPO
	Observation 4: The definition for the set of logical subframes in LTE SL mode 4 is different from the definition for the set of logical slots in NR SL mode 2.

	Transsion
	Observation 1: If the resource grids between two RATs are not aligned, it will cause inefficient resource utilization.
Proposal 2: It is proposed to study the resource configuration to support dynamic resource sharing using overlapping resource pools between two RATs with different SCSs:
	Aligned resource grids between two RATs with integer multiple relationship

	CMCC
	Proposal 4: If the LTE SL resource pool is configured as non-adjacent, the configuration should ensure that NR resource pool does not contain the resource in the LTE SL PSCCH resource pool in frequency domain.

	Mitsubishi
	Proposal 1: For dynamic resource pool sharing, the design target is the case where LTE-V2X and NR-V2X resource pools are fully overlapped (equivalent to a single resource pool).

	NTT DOCOMO
	Proposal 7: 	
•	RAN1 should make common understanding whether the symbols whose power lower than AGC symbol in one slot, cause AGC issue or not
o	If the above leads to AGC issue, for study on how to overcome AGC issue with PSFCH slots, RAN1 should consider the case where PSFCH is not transmitted in a PSFCH slot.

	Samsung
	Proposal 3: Further study conditions to enable or disable sharing of common resources between LTE SL transmissions and NR SL transmissions.
Proposal 9: Consider solutions based on energy detection to assist in co-existence between LTE and NR.

	Ericsson
	Proposal 1	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 8	Detection of LTE SL transmissions can be direct, indirect or by means of explicit signalling.
Proposal 14	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.

	Panasonic
	Proposal 4: 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 8: 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 9: For in-coverage UEs, they can use gNB to relay the sensing information via UL and then DL to targeted UEs.
Proposal 10: 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.

	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 sidelink co-existence.
Proposal 1:	A shared resource pool should be configured for both LTE sidelink and NR sidelink as a whole, i.e., partial overlapping of LTE sidelink and NR sidelink resources in time domain or frequency domain should not be supported.
Proposal 3:	For non-adjacent PSCCH/PSSCH resource configuration of LTE sidelink, only the PSSCH resource pool can be shared with NR sidelink.

	Fraunhofer
	Proposal 3: For dynamic resource pool sharing, in the absence of LTE resource allocation information, the NR SL module can use configuration-based solutions to decrease the probability of resource collisions between LTE V2X and NR SL transmissions.



Company Views for 1st Round of Discussions
Question 1-6: Do companies see the need to have a proposal on configuration of the NR SL and LTE SL resource pools, with the following constraints:
· Constraint A: Both the NR SL and LTE SL resource pools are fully overlapped.
· Constraint B: If the LTE SL resource pool is configured to transmit PSCCH and PSSCH in non-adjacent RBs, the configuration ensures that NR resource pool overlaps only with the LTE SL PSSCH RBs in the LTE SL PSCCH resource pool.
· No constraint is needed.

	 Company
	Yes/No
	Constraint
	Comments

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



Summary of 1st Round of Discussions
TBD

 [INACTIVE] Issue 1-7: Semi-static Resource Pool Partitioning
Summary of Company Views from TDocs
In the previous meeting, it was concluded that TDM-based SRPP can be used as a solution for co-channel coexistence. 
	Conclusion
For co-channel coexistence in Rel-18, RAN1 concludes that the TDM-based semi-static resource pool partitioning based on Rel-16/17 specifications is one possible solution to ensure co-channel coexistence between LTE-V UEs and NR-V UEs.
· Note: The LTE and NR resource pools do not overlap in time with each other in the TDM-based semi-static resource pool partitioning.
· Note 2: Rel-16 in-device coexistence framework can ensure alignment between the slot boundary of the NR SL time slot and the subframe boundary of the LTE SL subframe
· FFS: potential enhancements for synchronization can be further investigated


While many companies are fine with the conclusion, some companies had commented on the FFS regarding potential enhancements for synchronization, and have unanimously voiced that there is no need for any further optimization.
The following is a summary of the company views based on their contributions.
· No further optimization for TDM - [5/CATT], [7/LG], [21/SS], [29/Bosch].
· Support FDM – 
· With 15 kHz SCS restriction – [9/Xiaomi], [10/Intel], [23/Sharp].
· No transmission/reception of PSFCH in resources overlapping with LTE SL subframes - [9/Xiaomi], [10/Intel], [23/Sharp].
· No PSFCH configured – [23/Sharp],
· Do not support FDM - [1/Nokia], [5/CATT]. 
However, in the previous plenary RAN#97-e, it was decided that the work in RAN1 should focus on the dynamic resource pool sharing, with high priority given to solutions catering to type A devices and operating combination A. Hence, in consultation with the rapporteur, the FL has currently marked this section as “Inactive” and can be considered when the primary focus of dynamic resource pool sharing is nearing completion.

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

	Nokia
	Observation 12: 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 14: RAN1 does not further discuss an FDM semi-static approach to co-channel coexistence as a TDM approach is already agreed to be feasible.

	CATT, GOHIGH
	Proposal 2: RAN1 should continue the work on semi-static resource pool partition at RAN1#111 and finish the design of semi-static resource pool partition scheme.
Proposal 6: There is no need to further study the potential enhancements for synchronization or consider it as low priority since the existing Rel-16 in-device coexistence framework can ensure alignment between the slot boundary of the NR SL time slot and the subframe boundary of the LTE SL subframe.
Proposal 7: 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.
Observation 3: There is almost no performance degradation of LTE SL for dynamic resource pool sharing solution comparing with TDM-based semi-static resource pool partition solution.
Observation 4: 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 14: Dynamic resource sharing solution for co-channel coexistence for LTE sidelink and NR sidelink should be further studied in Rel-18 due to the notable performance improvement of NR SL and almost no performance degradation of LTE SL.

	LG
	Proposal 4: No enhancement of synchronization procedure is needed to support the TDM-based semi-static resource pool partitioning.

	Xiaomi
	Proposal 2: For FDM based resource pool partitioning, only 15KHz SCS is considered for NR SL.
Proposal 3:  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 4: 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.

	Intel
	Observation 1: 
•	For co-channel coexistence in Rel.18, there is no need to define any enhancements for synchronization and the Rel.16 in-device coexistence framework is sufficient to ensure alignment between the slot boundary of the NR SL time slot and the subframe boundary of the LTE SL subframe.
Proposal 1: 
•	For co-channel coexistence in Rel.18, RAN1 concludes that the FDM-based semi-static resource pool partitioning based on Rel.16/17 specifications is one possible solution to ensure co-channel coexistence between LTE-V UEs and NR-V UEs.
o	NR SL resource pool is configured with only 15 kHz SCS.
o	Transmission/reception of PSFCH in resources overlapping with LTE SL subframes is not permitted.
o	Note: The LTE and NR resource pools do not overlap in frequency domain with each other in the FDM-based semi-static resource pool partitioning.

	OPPO
	Observation 5: 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 6: It is hard to find a proper TDM ratio between NR and LTE resource pool in urban scenario.

	Mitsubishi
	Observation 1: In ITS spectrum, solutions with static TDM partition between LTE and NR pools are unable to adapt to the traffic changes between the two RATs and cannot respond to the need for a flexible technology transition path from LTE to NR.
Observation 2: In ITS spectrum, reconfiguration of static TDM partitions between LTE and NR pools cannot be assumed.
Observation 3: In ITS spectrum, the existence of NR resources TDM-ed with resource pools configured for LTE SL transmission cannot be assumed.
Observation 8: static TDD has fair performance only when the traffic corresponds to the resource pool splitting. Performance severely degrades when the traffic evolves, which shows the incapacity of static partitioning to adapt to real evolving deployments. 
Observation 9: Dynamic solutions constantly achieve a fair tradeoff between the behavior of the two RATs.

	Samsung
	Observation 1: No further optimization is needed for TDM-based semi-static resource pool partitioning.

	Sharp
	Proposal 4 (for conclusion): 
•	For co-channel coexistence in Rel-18, RAN1 assumes that the FDM-based semi-static resource pool partitioning can be used based on Rel-16/17 specifications, and can be studied with the following constraints:
o	NR SL resource pool is configured with only 15 kHz SCS.
o	Configuration of PSFCH in resources overlapping with LTE SL subframes is not permitted.
o	FFS whether a guard band is required.
[bookmark: _GoBack]o	Note: The LTE and NR resource pools do not overlap in frequency with each other in the FDM-based semi-static resource pool partitioning.

	Bosch
	Observation 1: The conclusion made for TDM-based co-channel coexistence is enough for semi-static resource pool partitioning.
Proposal 1: For TDM-based resource pool partitioning and configuration, no further optimization needed for TDM for single and multiple numerologies (#Issue 1-7)
Observation 2: Dynamic co-channel coexistence overcome semi-static co-channel coexistence disadvantages at the expense of inter-module sharing complexity.
Proposal 2: Consider FFS: identify different inter-module cooperation level and inter-module communication latency for dynamic LTE SL and NR SL co-channel coexistence (#Issue 1-2)
Observation 3: For TDM-based resource pool partitioning for co-channel coexistence, NR sidelink can have different numerology in their dedicated resource pool (RP) partition.
Proposal 3: If TDM-based resource pool partitioning is configured for co-channel coexistence in a channel, allow NR SL with higher SCS (#Issue 1-7)



Device Types and their Coexistence
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. 

[INACTIVE] Issue 2-1: Type A Devices
Summary of Company Views from TDocs
The following working assumption was made in the previous meeting, which defines the type A device with respect to the feasibility of dynamic resource pool sharing.
	Working assumption
Co-channel coexistence between LTE SL and NR SL is supported for device type A. Device type A contains both LTE SL and NR SL modules. For device type A, the NR SL module may use the sensing and resource reservation information shared by the LTE SL module.


The following is a summary of the company views:
· Confirm the working assumption – [5/CATT], [9/Xiaomi], [16/CMCC], [21/SS], [27/MTK].
· Type A devices have to resolve inter-RAT TX-TX and TX-RX conflicts – [22/QC], [28/Pana].
However, in the previous plenary RAN#97-e, it was decided that the work in RAN1 should focus on the dynamic resource pool sharing, with high priority given to solutions catering to type A devices and operating combination A. Hence, in consultation with the rapporteur, the FL has currently marked this section as “Inactive” since we already have a working assumption in place for Type A devices and it can be considered when the primary focus of dynamic resource pool sharing is nearing completion.

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

	CATT, GOHIGH
	Proposal 3: Confirm the working assumption in RAN1#110 as follows:
•	Co-channel coexistence between LTE SL and NR SL is supported for device type A. Device type A contains both LTE SL and NR SL modules. For device type A, the NR SL module may use the sensing and resource reservation information shared by the LTE SL module.

	Xiaomi
	Proposal 1: The working assumption in RAN1#110 on device type A shall be confirmed.

	CMCC
	Proposal 1: RAN1 continues the work on dynamic resource pool sharing based on existing agreements and WID only for Type A devices and operating combination A.
	Other UE types and operating combinations should not be considered at least in Rel-18.

	Samsung
	Proposal 1: For the definition of Type-A devices, agree to the working assumption made in RAN1#110 with the update in red:
Co-channel coexistence between LTE SL and NR SL is supported for device type A. Device type A contains both LTE SL and NR SL modules. For device type A, the NR SL module may use the sensing and resource reservation information shared by the LTE SL module. Device type A may use energy detection to detect the presence of LTE transmissions.

	Qualcomm
	Observation 5: Type A devices, which contains both NR SL and LTE SL modules, need to implement a mechanism to resolve inter-RAT Tx-Tx and Tx-Rx conflicts for co-channel coexistence.
Observation 6: Dropping of transmission and reception based on a priority associated with a RAT will severely degrade the reliability of the transmission over the lower priority RAT.
Proposal 8: For a Type A UE, when transmission priorities of NR SL and LTE SL are equal, inter-RAT Tx-Rx conflicts are resolved by prioritizing NR/LTE PSSCH Tx over LTE/NR PSSCH Rx, and Tx-Tx conflicts are resolved by prioritizing NR PSSCH Tx over LTE PSSCH Tx.
Proposal 9: For a Type A UE, when transmission priorities of NR SL PSFCH and LTE SL PSSCH are equal, inter-RAT Tx-Rx conflicts are resolved by prioritizing NR PSFCH Tx and Rx over LTE SL Tx/Rx.

	MediaTek
	Proposal 1: Confirm the following working assumption from RAN1-110:
•	Co-channel coexistence between LTE SL and NR SL is supported for device type A. Device type A contains both LTE SL and NR SL modules. For device type A, the NR SL module may use the sensing and resource reservation information shared by the LTE SL module.

	Panasonic
	Proposal 2: Type A devices should be capable to receive both LTE SL and NR SL simultaneously.
Proposal 3: For SL UEs capable to perform simultaneous TX of LTE and NR SLs, some optimization on dynamic power sharing may also be considered.

	Bosch
	Proposal 8: For Type A devices, study possible mechanisms to avoid performance degradation due to delayed inter-module communication (#Issue 2-1)



[INACTIVE] Issue 2-2: Type B Devices
Summary of Company Views from TDocs
In the previous meeting, device type B was discussed by different companies, and the following proposal was discussed.
	Proposal 1-2a (II):
· For co-channel coexistence solutions in Rel-18, RAN1 is to study device type B which contains:
· Alt 1: Only an NR SL module.
· Alt 2: a co-located LTE SL and NR SL module, but the LTE SL module does not share any LTE sensing and resource reservation information.


Based on the contributions, there are 7 companies that support type B devices. They had discussed the different means of how the type B device can be aware of the LTE SL transmissions, which included the performing of energy-based sensing to determine resources that are being occupied by LTE SL transmissions and the use of LTE SL SCIs.
The following is a summary of the company proposals.
· Support Type B devices – [1/Nokia], [5/CATT], [8/Toyota, Conti], [14/Lenovo], [19/Mitsubishi], [29/Bosch], [32/Fraunhofer].
· Do not support Type B devices – [23/Sharp].
· How Type B devices obtain LTE sensing information
· Device capability to detect ongoing LTE transmissions - [1/Nokia].
· Conduct energy-based sensing of LTE transmissions – [1/Nokia], [8/Toyota, Conti], [19/Mitsubishi], [32/Fraunhofer].
· Receive LTE PSCCH (incl SCI) signals/explicit signaling – [1/Nokia], [8/Toyota, Conti].
However, in the previous plenary RAN#97-e, it was decided that the work in RAN1 should focus on the dynamic resource pool sharing, with high priority given to solutions catering to type A devices and operating combination A. Hence, in consultation with the rapporteur, the FL has currently marked this section as “Inactive” and can be considered when the primary focus of dynamic resource pool sharing is nearing completion.

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

	Nokia
	Proposal 10: For co-channel coexistence, Type B devices should be supported. A Type B device is a Release-18 NR-only device which does not have the sensing information shared by the LTE module (if present).
Proposal 11: A Type B device should support at least one of the following LTE detection or sensing capabilities:
•	Capability A: NR SL device capability to detect ongoing LTE transmissions. 
•	Capability B1: NR SL device capability to conduct energy-based sensing of LTE transmissions.
•	Capability B2: NR SL device can receive LTE PSCCH (incl SCI) signals 
          •	FFS whether to include the measurement of the corresponding PSSCH RSRP.

	CATT, GOHIGH
	Proposal 4: For co-channel coexistence solutions in Rel-18, RAN1 should study both device type B1 and device type B2 as follows:
•	Device type B1 contains only an NR SL module.
•	Device type B2 contains a co-located LTE SL and NR SL module, but the LTE SL module cannot share any LTE sensing and resource reservation information to NR SL module.

	Toyota, Continental
	Observation 10: Type B devices can be of two sub-types: one that contains only an NR SL module, and one that contains a co-located LTE SL and NR SL modules but the LTE SL module does not share any LTE sensing and resource reservation information.
Observation 11: From the RAN1 viewpoint, the co-channel coexistence design to support both sub-types of Type B devices would be the same regardless of whether a Type B device contains a co-located LTE SL module or not.
Observation 12: Excluding Type B devices would result in the need to replace a Type C device with a Type A device which contains a LTE SL and NR SL modules with information sharing from the LTE SL module, and it could discourage the market from adopting today’s LTE SL modules (Type C devices).
Observation 13: How the NR SL UE of a Type B device is expected to get the information on LTE SL resource usages could be achieved by RSSI measurements (which the NR SL UE already needs to do anyway) and resource exclusion based on RSSI.
Observation 14: If NR SL UE of a Type B device transmits LTE SCI over the air to reserve the resources, LTE SL UEs would be able to exclude the NR SL reserved resources based on LTE SCI decoding.
Proposal 8: RAN1 to study co-channel coexistence solutions to support Type B devices.

	Mitsubishi
	Proposal 2: Co-channel coexistence between LTE SL and NR SL is supported for NR devices capable of detecting an LTE SL transmission, including:	
 	-  dual module devices where the NR module uses the sensing and resource reservation information shared by the LTE module (Type A)	
 	- NR devices excluding LTE resources at least based on RSSI measurements (Type B)
 	- FFS other method(s) for the NR module to be aware of resources being occupied by LTE SL.

	Sharp
	Observation 1: There is no need to mention the release of a device in the definition of a device type.
Proposal 3 (for conclusion): From RAN1 perspective, no specification work is envisioned for Type B devices (that contain only NR SL module, or contain a co-located LTE SL and NR SL module but the LTE SL module does not share any LTE sensing and resource reservation information).

	Bosch
	Observation 7: For dynamic co-channel coexistence, different devices may have different level of the inter-module shared information and/or timely sufficient inter-module coordination parameters/sensing information.
Proposal 7: For the supported device of the dynamic co-channel coexistence solution, support Type B devices and possible variants between Type A and B with limited inter-module coordination parameters /sensing information. (#Issue 2-2)
Observation 8: Once the amount of inter-module shared information dropped or not timely present for resource allocation, the performance of dynamic co-channel coexistence is affected

	Fraunhofer
	Proposal 2: For dynamic resource pool sharing, the NR SL module can obtain LTE V2X resource allocation and scheduling information 
•	From the co-located LTE V2X module,
•	By performing basic LTE measurements,
•	By receiving IUC messages from other UEs that are aware of LTE V2X sensing information.
Proposal 7: Study how type B devices containing only an NR SL modem can be used for co-channel coexistence with LTE V2X.



[INACTIVE] Issue 2-3: Device Type Coexistence
Summary of Company Views from TDocs
In RAN1#109-e, 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
In the previous meeting, the topic of device type coexistence was discussed, and the following proposal was achieved.
	Proposal 1-3 (II):
· For co-channel coexistence solutions in Rel-18, the supported device type(s) Type A (and Type B, if agreed to be supported) (type A and/or type B) has to at least coexist at least with LTE SL devices.
· RAN1 does not pursue any further potential enhancements for device type other than A and/or B (and B if agreed).


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.
Only 5 companies had mentioned this topic in their contributions, with most companies stating that backward compatibility should be maintained.
However, in the previous plenary RAN#97-e, it was decided that the work in RAN1 should focus on the dynamic resource pool sharing, with high priority given to solutions catering to type A devices and operating combination A. Hence, in consultation with the rapporteur, the FL has currently marked this section as “Inactive” and can be considered when the primary focus of dynamic resource pool sharing is nearing completion.

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

	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

	Samsung
	Observation 2: A resource pool shared between LTE SL UEs and NR SL UEs can include:
-	Type A devices
-	LTE only devices
-	Rel-16 or Rel-17 NR devices.

	MediaTek
	Proposal 5: Study potential enhancements to make sure that Rel-18 NR sidelink UE can achieve dynamic co-channel coexistence with LTE sidelink while simultaneously maintaining backward compatibility with Rel-16/Rel-17 NR sidelink.

	Panasonic
	Proposal 1: 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).

	Bosch
	Observation 6: For dynamic co-channel coexistence, Type C devices should not be severely impacted.
Proposal 6: For dynamic co-channel coexistence to protect Type C devices, study impact of limiting NR transmission to periodic reservations using LTE reservation intervals in shared resource pool. (#Issue 2-3)
-	FFS whether/how RSSI ranking can support Type C devices
-	FFS whether/how to consider the channel congestion situations



Others
[INACTIVE] Issue 3-1: Use of IUC
Summary of Company Views from TDocs
Another topic was for the NR SL module to use the received LTE sensing information and include it in IUC messages. In the case of IUC scheme 1, the set of LTE SL resources that are being used by LTE SL transmissions can be included in a non-preferred resource set. In scheme 2, collision indication can be used to indicate to other UEs about the presence of LTE SL transmissions. The objective of using IUC messages is to avoid the hidden node problem, where the NR SL module is unaware of resources being used by an LTE SL transmission which is spatially distant from the device. 
Based on a summary of the contributions, 10 companies had voiced their opinions, with a snapshot captured below:
· Support IUC for Type A devices – [18/Apple],  
· Support IUC for Type B devices – [1/Nokia], [10/Intel], [14/Lenovo], 
· Support IUC for Type A and Type B devices – [13/ETRI], [15/Sony], [20/DCM], [21/SS], [28/Pana], [32/Fraunhofer].
However, in the previous plenary RAN#97-e, it was decided that the work in RAN1 should focus on the dynamic resource pool sharing, with high priority given to solutions catering to type A devices and operating combination A. Hence, in consultation with the rapporteur, the FL has currently marked this section as “Inactive” and can be considered when the primary focus of dynamic resource pool sharing is nearing completion.

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

	Nokia
	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.

	Intel
	Proposal 7: 
•	When considering co-channel dynamic resource partitioning between LTE SL and NR SL, RAN1 should study the impact of enhancing the Rel.17 inter-UE coordination schemes with the aim to enhance co-existence between LTE SL and NR SL by utilizing all of some of the information retrieved from the LTE module.

	ETRI
	Proposal 8: It is proposed to study the utilization of Rel-17 ICU schemes for dynamic resource sharing.

	Lenovo
	Proposal 4: Support device type B with only NR SL module for co-channel coexistence.

	Sony
	Proposal 2: Reuse inter-UE coordination scheme to exchange LTE/NR sidelink resource allocation information.

	Apple
	Proposal 8: In dynamic resource pool sharing for co-channel coexistence, support that device type A receives LTE sidelink sensing and resource reservation information via inter-UE coordination.

	NTT DOCOMO
	Proposal 10: 	
•	For dynamic resource pool sharing, LTE-SL reservation information is used for IUC scheme 1 and scheme 2.

	Samsung
	Proposal 7: In addition to using the shared information to determine the set of resources for its own SL transmission, the UE may use the shared information for:
-	Scheme 1 inter-UE co-ordination
-	Scheme 2 inter-UE co-ordination

	Panasonic
	Proposal 7: 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.

	Fraunhofer
	Proposal 2: For dynamic resource pool sharing, the NR SL module can obtain LTE V2X resource allocation and scheduling information 
•	From the co-located LTE V2X module,
•	By performing basic LTE measurements,
•	By receiving IUC messages from other UEs that are aware of LTE V2X sensing information.



[INACTIVE] Issue 3-2: Synchronization
Summary of Company Views from TDocs
Companies had covered the synchronization aspects in their contributions, with the following aspects highlighted from the 5 company contributions.
· Slot boundary alignment between LTE SL and NR SL is based on Rel-16 in-device framework, and they are assumed to be aligned – [1/Nokia], 
· Resolve the issue of collision between the synchronization signal and the resource pools of different RATs, e.g., by aligning LTE SL and NR SL synchronization signals in time domain, or adopting LTE SL synchronization signals for NR SL – [4/Vivo].
· In the case where the NR SL UE is not synchronized, it uses the LTE SLSS as the synchronization reference – [9/Xiaomi], [26/Ericsson].
· Study the case where the slot boundary is misaligned between LTE SL and NR SL – [21/SS].
However, in the previous plenary RAN#97-e, it was decided that the work in RAN1 should focus on the dynamic resource pool sharing, with high priority given to solutions catering to type A devices and operating combination A. Hence, in consultation with the rapporteur, the FL has currently marked this section as “Inactive” and can be considered when the primary focus of dynamic resource pool sharing is nearing completion.

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

	Nokia
	Observation 13: For any co-channel coexistence mode slot and subframe boundary alignment between LTE and NR SL is assumed
Proposal 15: When non-overlapping resource pools are configured for semi-static TDM based co-channel coexistence, DFN/SFN and subframe/slot alignment between NR SL and LTE SL is assumed.
Proposal 16: Type A device should support transmitting NR S-SSB that is based on reception of LTE S-SSB in co-channel coexistence operation.
Proposal 17: RAN1 should discuss how a Type B NR SL UE can be synchronized with nearby LTE SL UEs and if Type B device should have LTE S-SSB reception and/or transmission capabilities.

	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 6: Dynamic resource sharing should resolve the issue of collision between the synchronization signal and the resource pools of different RATs, e.g., by aligning LTE SL and NR SL synchronization signals in time domain, or adopting LTE SL synchronization signals for NR SL, etc.

	Xiaomi
	Proposal 8: For dynamic resource sharing, NR SL synchronization resource is not configured in the carrier shared by LTE and NR SL
- NR SL communication can select LTE SLSS as the synchronization reference.
Proposal 9: NR SL logic slots shall exclude the slots which have time domain overlapping with LTE synchronization resources.

	Samsung
	Observation 3: In case of LTE/NR SL co-existence, unsynchronized LTE/NR SL transmissions can suffer a greater performance loss.
Proposal 2: Further study how to achieve synchronization between NR and LTE SL transmissions when sharing common resources.

	Ericsson
	Proposal 16	RAN1 specifies for type-A devices to follow LTE SLSS, if available, in the context of coexistence between LTE and NR sidelinks.



 [INACTIVE] Issue 3-3: Operational Modes
Summary of Company Views from TDocs
In RAN1#109-e, 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 RAN1#109-e 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).


Based on the inputs from the company contributions, only 5 companies had voiced their views on this topic. The following is a brief of their views.
· 2 companies prefer to support only combination A, and not B and C – [16/CMCC], [21/SS].
· 3 companies prefer to include combination B – [5/CATT], [14/Lenovo], [19/Mitsubishi].
· 3 companies prefer to include combination C – [5/CATT], [14/Lenovo], [19/Mitsubishi].
However, in the previous plenary RAN#97-e, it was decided that the work in RAN1 should focus on the dynamic resource pool sharing, with high priority given to solutions catering to type A devices and operating combination A. Hence, in consultation with the rapporteur, the FL has currently marked this section as “Inactive” and can be considered when the primary focus of dynamic resource pool sharing is nearing completion.

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

	CATT, GOHIGH
	Proposal 5: 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 at the earlier stage.

	Lenovo
	Proposal 5: Support 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 for co-channel coexistence.

	CMCC
	Proposal 1: RAN1 continues the work on dynamic resource pool sharing based on existing agreements and WID only for Type A devices and operating combination A.
	Other UE types and operating combinations should not be considered at least in Rel-18.

	Mitsubishi
	Proposal 7: For the study of co-channel coexistence solutions in Rel-18, combination of operational modes B and C are also considered.

	Samsung
	Proposal 13: 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” (operating combination A) is the only combination considered.



Collection of Agreements/Conclusions from Previous Meetings 
RAN1#110bis-e (October 10th – 19th, 2022)
Agreement
For dynamic resource pool sharing, the candidate information shared by the LTE SL module to the NR SL module may include one or more of the following parameters, to be down-selected:
· Time and frequency locations of reserved resources by other LTE UEs, determined based on decoded SCIs
· SL RSRP measurement results
· Resource reservation periods based on decoded SCI and for own LTE SL transmissions
· Priority based on decoded SCI and for own LTE SL transmissions
· Time and frequency location of resources used for own LTE SL transmissions
· Candidate resource set SA or SB
· SL RSSI measurements
· LTE logical subframe related information
· Resources corresponding to half-duplex subframes which are not monitored by the LTE SL UE

Agreement
For dynamic resource pool sharing, the NR SL module uses the information shared by the LTE SL module to the NR SL module to determine the set of resources for its own transmission.
· FFS: which layer carries out the resource determination: PHY layer or MAC layer.

Agreement
· For dynamic resource pool sharing, where the NR SL module uses the candidate information shared by the LTE SL module to the NR SL module, continue studying the following alternatives:
· Alt 1: The LTE SL module provides the NR SL module with the candidate information (excluding at least the candidate resource sets SA or SB)
· The NR SL module identifies a set of resources based on information shared by the LTE SL module.
· FFS: how to identify the set of resources
· The NR SL module excludes these identified resources from its own candidate resource set when performing the resource (re)selection procedure.
· The exclusion process is performed in the PHY layer.
· Note: implementation of Alt 1 should not have specification impact to LTE
· Alt 2: The LTE SL module provides the NR SL module with the candidate resource sets SA or SB shared by the LTE SL module
· The LTE PHY SL module is provided information from the higher layer to generate a candidate resource set SA or SB. The resource set SA or SB is then shared to NR SL module.
· The NR SL module performs an intersection operation with the candidate resource set received from the LTE SL module and the candidate resource set generated by the NR SL module.
· FFS: how to handle the case where this results in an insufficient set of resources
· The intersection operation is performed in the MAC layer.
· FFS: How to handle NR V2X parameter settings that are not supported by LTE V2X, e.g., periodicities, sub-channel sizes, etc
· Note: implementation of Alt 2 should not have specification impact to LTE
· In the next meeting strive to decide between the two alternatives

Agreement
For dynamic resource pool sharing, the NR SL module is expected to use the information shared by the LTE SL module to the NR SL module which is known by NR SL module at the latest T ms prior to slot n (as defined in clause 8.1.4 of TS 38.214), to determine a set of resources for its own (re)transmission.
· T is defined using 
· T≤Tmax ms, and is based on UE implementation, according to the Rel-16 NR SL timeline for in-device coexistence.
· FFS: Value of Tmax
· FFS: any discussion on the earliest information, if needed

RAN1#110 (August 22nd – 26th, 2022)
Working assumption
Co-channel coexistence between LTE SL and NR SL is supported for device type A. Device type A contains both LTE SL and NR SL modules. For device type A, the NR SL module may use the sensing and resource reservation information shared by the LTE SL module.

Conclusion
For co-channel coexistence in Rel-18, RAN1 concludes that the TDM-based semi-static resource pool partitioning based on Rel-16/17 specifications is one possible solution to ensure co-channel coexistence between LTE-V UEs and NR-V UEs.
· Note: The LTE and NR resource pools do not overlap in time with each other in the TDM-based semi-static resource pool partitioning.
· Note 2: Rel-16 in-device coexistence framework can ensure alignment between the slot boundary of the NR SL time slot and the subframe boundary of the LTE SL subframe
· FFS: potential enhancements for synchronization can be further investigated

Agreement
For co-channel coexistence in Rel-18, dynamic resource pool sharing is studied, with the following constraints:
· NR SL resource pool is configured with 15 kHz SCS.
· FFS support of NR SL resource pool configured with higher SCS, including other solutions to overcome the AGC issue caused by the differing SCSs between the NR SL and LTE SL resource pools
· For NR PSFCH (if configured), at least the following alternatives are studied:
· Alt 1: Avoid PSFCH transmission in time slots that overlap with subframes used for LTE SL transmissions.
· FFS: Avoiding PSFCH transmissions can be performed by the UE transmitting PSFCH and/or the UE transmitting PSSCH.
· Alt 2: NR SL UEs use a periodically repeating set of PSFCH slots.
· FFS: periodicities of the set.

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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