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1. Introduction
[bookmark: _Toc72163958][bookmark: _Toc72164083][bookmark: _Toc72164151][bookmark: _Toc72164281][bookmark: _Toc72166021][bookmark: _Toc72166096][bookmark: _Toc72166120][bookmark: _Toc72166132][bookmark: _Toc72166144][bookmark: _Toc72166215][bookmark: _Toc72166223][bookmark: _Toc72764097][bookmark: _Toc72764105][bookmark: _Toc72764113][bookmark: _Toc72764121]Based on the agreements of co-channel co-existence of LTE sidelink and NR sidelink achieved in [1], further views on related issues are presented in this contribution.
2. Resource (re)selection within sharing resources
In the previous meeting, relevant agreements of resource excluding are achieved as follows.
	Agreement
In NR SL resource (re)selection procedure, for dynamic resource pool sharing, the list of initial SL RSRP thresholds is separately (pre)configured (i.e., Alt 3 in the agreement of RAN1#112 meeting) for the PHY layer of NR SL module to exclude NR SL candidate resources overlapping with LTE SL reserved resources by other LTE SL UE.
· FFS: whether a different initial SL RSRP threshold list may be (pre)configured for selecting single slot resources in NR SL slots with NR PSFCH.


There is no consensus on specifying explicit restriction(s) on (pre-)configurations of NR and LTE sidelink resource pools for NR SL with dynamic resource pool sharing in Rel-18 during the last meeting, i.e., with independent LTE and NR sidelink resource pool allocations, partial overlapping between the two resource pools is possible. An example is shown in Figure 1, LTE sidelink resource pool and NR sidelink resource pool are partially overlapped in the time domain. Based on the allocation of the two RATs, different types of slots are contained in the same NR sidelink resource pool, i.e., overlapping slots and non-overlapping slots. 
1. [bookmark: _Toc133499380][bookmark: _Toc133596879][bookmark: _Toc133596891][bookmark: _Toc133597823][bookmark: _Toc133600398][bookmark: _Toc133600407][bookmark: _Toc134440000][bookmark: _Toc134440009][bookmark: _Toc134449969][bookmark: _Toc134449978][bookmark: _Toc134451940][bookmark: _Toc134451949][bookmark: _Toc134452025][bookmark: _Toc134452034][bookmark: _Toc134452256][bookmark: _Toc134452265][bookmark: _Toc134717189][bookmark: _Toc134717198]With no restrictions on sharing resource allocation, there may be two types of resources in an NR sidelink resource pool, i.e., resources overlapping or non-overlapping with LTE sidelink resources.
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[bookmark: _Ref133499411]Figure 1 Partial overlapping between LTE and NR resource pools
For the reserved resources in the non-overlapping slots, NR UE performs legacy mode 2 resource selection to determine candidate resources, including excluding resources reserved by other NR sidelink UEs based on a legacy RSRP threshold list configured for NR sidelink resource pool. While in the overlapping slots, both LTE sidelink transmissions and NR sidelink transmissions should be considered. According to the agreement, the dedicated RSRP threshold list should be used for excluding LTE sidelink reserved resources.
Then, within an NR sidelink resource pool comprising both non-overlapping and overlapping slots, for each mode 2 resource selection procedure, it means that candidate single-slot resources in the set and relevant periodic reserved resources may locate in overlapping slots or non-overlapping slots. To determine the final candidate resource set SA, the ratio of candidate single-slot resources remaining in the set over the total resources should not be less than a threshold X. Similar to the situation of the RSRP threshold list, for the case that candidate resources comprised in the set are within overlapping slots, a dedicated ratio X should be (pre-)configured additionally which may help to manage the impact on LTE sidelink.
1. [bookmark: _Toc133596881][bookmark: _Toc133596893][bookmark: _Toc133597825][bookmark: _Toc133600400][bookmark: _Toc133600409][bookmark: _Toc134440002][bookmark: _Toc134440011][bookmark: _Toc134449971][bookmark: _Toc134449980][bookmark: _Toc134451942][bookmark: _Toc134451951][bookmark: _Toc134452027][bookmark: _Toc134452036][bookmark: _Toc134452258][bookmark: _Toc134452267][bookmark: _Toc134717191][bookmark: _Toc134717200]For an NR UE mode 2 procedure within a resource pool that contains sharing resources, a ratio threshold of candidate single-slot resources remaining in the set over that total resources should be (pre-)configured additionally.
Considering the NR sidelink slots that are with PSFCH and overlapping with LTE sidelink subframes, as PSFCH transmission should be avoided and has no significant effect on PSCCH/PSSCH resource selection, it is unnecessary to define another RSRP threshold list for these slots.
1. [bookmark: _Toc133499382][bookmark: _Toc133596882][bookmark: _Toc133596894][bookmark: _Toc133597826][bookmark: _Toc133600401][bookmark: _Toc133600410][bookmark: _Toc134440003][bookmark: _Toc134440012][bookmark: _Toc134449972][bookmark: _Toc134449981][bookmark: _Toc134451943][bookmark: _Toc134451952][bookmark: _Toc134452028][bookmark: _Toc134452037][bookmark: _Toc134452259][bookmark: _Toc134452268][bookmark: _Toc134717192][bookmark: _Toc134717201][bookmark: _Toc130473467][bookmark: _Toc130473482][bookmark: _Toc130473778][bookmark: _Toc130473801][bookmark: _Toc130473814][bookmark: _Toc131407734][bookmark: _Toc131407747][bookmark: _Toc131408878][bookmark: _Toc131408891][bookmark: _Toc131409751][bookmark: _Toc131409765][bookmark: _Toc131409864][bookmark: _Toc131409878][bookmark: _Toc131410061][bookmark: _Toc131410152][bookmark: _Toc131763413][bookmark: _Toc131763427][bookmark: _Toc131763545][bookmark: _Toc131763559][bookmark: _Toc131763762][bookmark: _Toc131763776][bookmark: _Toc131763854][bookmark: _Toc131763868][bookmark: _Toc133424605][bookmark: _Toc133426581][bookmark: _Toc133499384]It is not necessary to (pre-)configure a different initial SL RSRP threshold list for selecting single-slot resources in NR SL slots with PSFCH.
According to the description in [2], 15/30 kHz are supported for dynamic resource pool sharing, and relevant agreements are achieved as follows.
	Agreement
For NR SL transmissions of 30kHz SCS with dynamic resource pool sharing, the power level of the NR PSCCH/PSSCH transmission in the first of NR SL slots overlapping with an LTE SL subframe is always larger than or equal to the power level(s) of the NR PSCCH/PSSCH transmission in the subsequent NR SL slot overlapping with the LTE SL subframe.
· Note: How to ensure the above condition is up to UE implementation
· FFS on whether same or different frequency allocation may be used in the second overlapping slot



In the time domain, as all symbols in a subframe are configured as sidelink resources in LTE, if only some symbols in a slot are assigned as NR sidelink resources, it would introduce additional AGC issues on LTE sidelink. An example of NR sidelink with 7 symbols from the start of a slot is shown in Figure 2. In this case, symbol #6 of LTE sidelink would endure an inevitable power drop with 15 kHz of NR sidelink as shown in (a), and the same issue is on symbols #3 and #10 while NR sidelink with 30 kHz as shown in (b). 
[bookmark: _Toc133499381][bookmark: _Toc133596880][bookmark: _Toc133596892][bookmark: _Toc133597824][bookmark: _Toc133600399][bookmark: _Toc133600408][bookmark: _Toc134440001][bookmark: _Toc134440010][bookmark: _Toc134449970][bookmark: _Toc134449979][bookmark: _Toc134451941][bookmark: _Toc134451950][bookmark: _Toc134452026][bookmark: _Toc134452035][bookmark: _Toc134452257][bookmark: _Toc134452266][bookmark: _Toc134717190][bookmark: _Toc134717199]Additional AGC issues may be introduced while NR sidelink transmission uses only part of symbols overlapping with LTE sidelink subframes.
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[bookmark: _Ref130471743]Figure 2 NR sidelink transmission only on part of symbols overlapping with an LTE sidelink subframe 
To mitigate AGC impact on LTE sidelink within a dynamic sharing resource pool, it is mandatory to use all symbols in a slot while the slot is overlapping with an LTE subframe. 
1. [bookmark: _Toc131763859][bookmark: _Toc131763845][bookmark: _Toc131763767][bookmark: _Toc131763753][bookmark: _Toc131763550][bookmark: _Toc131763536][bookmark: _Toc131763418][bookmark: _Toc131763404][bookmark: _Toc131410143][bookmark: _Toc131410052][bookmark: _Toc131409869][bookmark: _Toc131409855][bookmark: _Toc131409756][bookmark: _Toc131409742][bookmark: _Toc131408882][bookmark: _Toc131408869][bookmark: _Toc131407738][bookmark: _Toc131407725][bookmark: _Toc130473805][bookmark: _Toc130473792][bookmark: _Toc130473769][bookmark: _Toc130473473][bookmark: _Toc130473458][bookmark: _Toc133426583][bookmark: _Toc133499386][bookmark: _Toc133596883][bookmark: _Toc133596895][bookmark: _Toc133597827][bookmark: _Toc133600402][bookmark: _Toc133600411][bookmark: _Toc134440004][bookmark: _Toc134440013][bookmark: _Toc134449973][bookmark: _Toc134449982][bookmark: _Toc134451944][bookmark: _Toc134451953][bookmark: _Toc134452029][bookmark: _Toc134452038][bookmark: _Toc134452260][bookmark: _Toc134452269][bookmark: _Toc134717193][bookmark: _Toc134717202]When an NR UE transmits a sidelink signal on a slot that is overlapping with an LTE subframe, it is mandatory to use all symbols in the slot to avoid extra AGC impact on LTE sidelink. 
According to the agreement, it is required to ensure “the power level of the NR PSCCH/PSSCH transmission in the first of NR SL slots overlapping with an LTE SL subframe is always larger than or equal to the power level(s) of the NR PSCCH/PSSCH transmission in the subsequent NR SL slot overlapping with the LTE SL subframe”. To better and more easily achieve the NR sidelink transmission, the frequency allocation of the second slot should maintain the same as the ones in the first slot. 
1. [bookmark: _Toc131409752][bookmark: _Toc131409766][bookmark: _Toc131409865][bookmark: _Toc131409879][bookmark: _Toc131410062][bookmark: _Toc131410153][bookmark: _Toc131763414][bookmark: _Toc131763428][bookmark: _Toc131763546][bookmark: _Toc131763560][bookmark: _Toc131763763][bookmark: _Toc131763777][bookmark: _Toc131763855][bookmark: _Toc131763869][bookmark: _Toc133424606][bookmark: _Toc133426582][bookmark: _Toc133499385][bookmark: _Toc133596886][bookmark: _Toc133596898][bookmark: _Toc133597828][bookmark: _Toc133600403][bookmark: _Toc133600412][bookmark: _Toc134440005][bookmark: _Toc134440014][bookmark: _Toc134449974][bookmark: _Toc134449983][bookmark: _Toc134451945][bookmark: _Toc134451954][bookmark: _Toc134452030][bookmark: _Toc134452039][bookmark: _Toc134452261][bookmark: _Toc134452270][bookmark: _Toc134717194][bookmark: _Toc134717203]For an NR SL UE performing transmissions of 30kHz SCS with dynamic resource pool sharing, the same frequency allocation should be used in the first and the second NR SL slots overlapping with an LTE SL subframe.
To exclude potential reserved resources related to non-monitored slots and SCIs received on sidelink, during step 5 and step 6 in mode 2 procedure of NR sidelink resource selection, the formula of Q in section 8.1.4 in TS 38.214 is used to determine the number of potential reserved resources of other NR sidelink UEs.
According to the agreements as follows, the formula of Q in section 8.1.4 in TS 38.214 is used for determining LTE reserved resources. 
	Agreement
In NR SL resource (re)selection procedure, for determining the LTE SL periodic reserved resources by other LTE SL UE, the formula of Q in Section 8.1.4 in TS 38.214 is used.
· FFS: whether the formula of Q in Section 14.1.1.6 in TS 36.213 is used additionally to derive the largest value between the two formulas
Agreement
In NR SL resource (re)selection procedure, the PHY layer of NR SL module excludes NR SL candidate resources overlapping with LTE SL resources associated with non-monitored subframe (in which UE has not monitored due to its transmission) in LTE SL module 
· For determining the LTE SL resources associated with non-monitored subframe of LTE SL module, 
· All the LTE SL resources in the non-monitored subframes are assumed to be repeatedly reserved Q times for each LTE SL resource reservation period (pre)configured in a LTE SL resource pool
· The same formula of Q for determining the LTE SL periodic reserved resources by other SL UE is used
· Note: The reservation period and the location of the LTE SL resources repeated Q times in the above procedure are determined based on the set of LTE SL logical subframe that may belong to LTE SL resource pool as specified in TS 36.213


Based on independent LTE sidelink and NR sidelink (pre-)configurations, including sidelink slots/subframe, sidelink periods, the value of Q determined in section 8.1.4 in TS 38.214 may be larger or smaller than the value of Q determined in section 14.1.1.6 in TS 36.213, i.e., it is not precise to use the formula of Q in section 8.1.4 in TS 38.214 to exclude potential LTE sidelink periodic reserved resource. Therefore, we propose to modify the agreement and additionally use the formula of Q in section 14.1.1.6 in TS 36.213 for NR sidelink candidate resources determining within sharing resources.
1. [bookmark: _Toc133499391][bookmark: _Toc133596888][bookmark: _Toc133596900][bookmark: _Toc133597829][bookmark: _Toc133600404][bookmark: _Toc133600413][bookmark: _Toc134440006][bookmark: _Toc134440015][bookmark: _Toc134449975][bookmark: _Toc134449984][bookmark: _Toc134451946][bookmark: _Toc134451955][bookmark: _Toc134452031][bookmark: _Toc134452040][bookmark: _Toc134452262][bookmark: _Toc134452271][bookmark: _Toc134717195][bookmark: _Toc134717204]In NR SL resource (re)selection procedure, both the formulas of Q in section 8.1.4 in TS 38.214 and section 14.1.1.6 in TS 36.213 should be used:
4. [bookmark: _Toc133499392][bookmark: _Toc133596889][bookmark: _Toc133596901][bookmark: _Toc133597830][bookmark: _Toc133600405][bookmark: _Toc133600414][bookmark: _Toc134440007][bookmark: _Toc134440016][bookmark: _Toc134449976][bookmark: _Toc134449985][bookmark: _Toc134451947][bookmark: _Toc134451956][bookmark: _Toc134452032][bookmark: _Toc134452041][bookmark: _Toc134452263][bookmark: _Toc134452272][bookmark: _Toc134717196][bookmark: _Toc134717205]Q in section 8.1.4 in TS 38.214 is used for determining NR sidelink periodic reserved resources;
4. [bookmark: _Toc133499393][bookmark: _Toc133596890][bookmark: _Toc133596902][bookmark: _Toc133597831][bookmark: _Toc133600406][bookmark: _Toc133600415][bookmark: _Toc134440008][bookmark: _Toc134440017][bookmark: _Toc134449977][bookmark: _Toc134449986][bookmark: _Toc134451948][bookmark: _Toc134451957][bookmark: _Toc134452033][bookmark: _Toc134452042][bookmark: _Toc134452264][bookmark: _Toc134452273][bookmark: _Toc134717197][bookmark: _Toc134717206]Q in section 14.1.1.6 in TS 36.213 is used for determining LTE sidelink periodic reserved resources;
3. Conclusion
In this contribution, some analyses of sidelink co-channel co-existence for dynamic resource pool sharing are discussed, and the relevant observations and proposals are listed as follows:
Observation 1:	With no restrictions on sharing resource allocation, there may be two types of resources in an NR sidelink resource pool, i.e., resources overlapping or non-overlapping with LTE sidelink resources.
Observation 2:	Additional AGC issues may be introduced while NR sidelink transmission uses only part of symbols overlapping with LTE sidelink subframes.

Proposal 1:	For an NR UE mode 2 procedure within a resource pool that contains sharing resources, a ratio threshold of candidate single-slot resources remaining in the set over that total resources should be (pre-)configured additionally.
Proposal 2:	It is not necessary to (pre-)configure a different initial SL RSRP threshold list for selecting single-slot resources in NR SL slots with PSFCH.
Proposal 3:	When an NR UE transmits a sidelink signal on a slot that is overlapping with an LTE subframe, it is mandatory to use all symbols in the slot to avoid extra AGC impact on LTE sidelink.
Proposal 4:	For an NR SL UE performing transmissions of 30kHz SCS with dynamic resource pool sharing, the same frequency allocation should be used in the first and the second NR SL slots overlapping with an LTE SL subframe.
Proposal 5:	In NR SL resource (re)selection procedure, both the formulas of Q in section 8.1.4 in TS 38.214 and section 14.1.1.6 in TS 36.213 should be used:
−	Q in section 8.1.4 in TS 38.214 is used for determining NR sidelink periodic reserved resources;
−	Q in section 14.1.1.6 in TS 36.213 is used for determining LTE sidelink periodic reserved resources;
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