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1	Introduction
[bookmark: _Hlk525462591][bookmark: _Hlk510705081]The following justification is given as background for the objective to support LTE SL and NR SL co-channel coexistence in V2X deployments in ITS spectrum:
	Another aspect to consider is the V2X deployment scenario where both LTE V2X and NR V2X devices are to coexist in the same frequency channel. For the two different types of devices to coexist while using a common carrier frequency, it is important that there is mechanism to efficiently utilize resource allocation by the two technologies without negatively impacting the operation of each technology. This requirement was also mentioned as part of the input from 5G Automotive Association to the Rel-18 RAN Workshop.


The main motivation to consider co-channel coexistence between LTE SL and NR SL, is associated to the expectation that most (if not all) of the ITS spectrum will be allocated by regulators to LTE SL, leaving limited (or no) dedicated spectrum for NR SL. The motivation to prioritize LTE SL in the ITS spectrum, is related to the need to enable the basic safety V2X use cases (such as the ones described in TS 22.885) in a relatively short term in as many vehicles as possible to minimize the occurrence of traffic related accidents and fatalities. As new vehicles (that support both LTE SL and NR SL, and further in the future potentially NR SL only) are introduced into the market then at some point in time there will be enough market penetration to enable the use of advanced V2X use cases (such as the ones described in TS 22.886). However, for these advanced V2X use cases to be feasible it is required that enough spectrum is made available for NR SL both in non-ITS bands as well as the ITS band While the former case is being tackled by the introduction in NR SL of features such as carrier aggregation, operation in unlicensed band and beam management at FR2, the latter is to be enabled via LTE SL and NR SL co-channel coexistence.
In RAN Meeting #99, the WID on NR sidelink evolution was revised in RP-230077 [1] such that the objective on co-channel coexistence of NR sidelink and LTE sidelink operation in common spectrum is now:
	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
-	RAN1 is tasked to support only 15 and 30 kHz SCSs for dynamic resource pool sharing. Existing RAN1 agreements for dynamic resource pool sharing apply to support of 30 kHz.
o	For NR PSCCH/PSSCH transmissions in 30kHz SCS, NR SL UE selects in MAC layer at least the first of NR SL slots overlapping with an LTE SL subframe, and can select the subsequent overlapping NR SL slot in MAC layer
	No change to the R16/17 resource allocation procedure in PHY due to this restriction
	The existing SL slot structure from Rel-16 is unchanged
	The starting symbol of the first of the overlapping NR SL slots is assumed to be aligned with the first symbol of the LTE SL subframe
o	For NR SL with 15/30kHz SCSs, NR SL UE avoids selecting resources for PSCCH/PSSCH transmissions where the corresponding PSFCH transmission occasions overlap with LTE SL reservations in time domain
	Note, this is inline with Option 1-2 in the working assumption made in RAN1#112. No other options from the working assumption need to be considered.
o	Mode 2 operation only




Post RAN1#113 the objective of sidelink co-channel coexistence was marked as complete, which means that the objective now enters maintenance. Despite being marked complete, there are still several critical issues that needs to be addressed to ensure that sidelink co-channel coexistence and the agreed features, will work properly.
2	Discussion
2.1	Allocation of reserved slots for 30 kHz SCS
In the RAN1#110 meeting the following conclusion was made:
	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.
o	Note: The LTE and NR resource pools do not overlap in time with each other in the TDM-based semi-static resource pool partitioning.
o	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
o	FFS: potential enhancements for synchronization can be further investigated




For 15 kHz SCS TDM-based semi-static resource pool partitioning can be implemented based on current specifications, because the definition of NR slots that may belong to resource pool and the slots that cannot be used for resource pools are defined in the same way as corresponding LTE subframes. However, for 30 kHz SCS slot level allocation of reserved slots causes that RP bitmap locations are not aligned during the DFN period. Because of this, configuration of resource pools that do not overlap is not possible. In the Figure 1 below TDM operation is presented. The length of the resource pool bitmap is 16ms and the first 8ms are configured for NR transmissions and the latter part is configured for LTE. When a reserved subframe is inserted in LTE it shifts LTE resource pool and this causes NR and LTE transmissions to overlap. In order to guarantee that resource pool bitmaps are continuously aligned, and configuration of non-overlapping NR and LTE resource pools is possible, the determination of NR reserved slots should be modified. It is straightforward to configure resource pool bitmap lengths and other parameters so that the number of reserved slots in NR is the same as the number of reserved subframes in LTE in case of 15kHz SCS or double in case of 30kHz SCS. However, the locations of reserved subframes in LTE and reserved slots in NR cannot be aligned by configuration in case of 30kHz SCS because the current method distributes the reserved slots evenly over the 10240ms DFN period. Because of this, allocation of NR reserved slots in 30 kHz SCS should be modified so that pairs of reserved slots in NR are allocated to overlap reserved subframes in LTE. 
[image: A screenshot of a video game

Description automatically generated]
[bookmark: _Ref149565886]Figure 1. TDM-based semi-static resource pool partitioning

[image: A screenshot of a computer game

Description automatically generated]Configuring NR reserved slots to overlap with LTE reserved subframes is also needed in dynamic resource pool sharing. In Figure 2 below it can be seen that when a reserved slot is inserted in NR, slots in the NR RP are shifted compared to LTE subframe locations. For example, if periodic transmission occurring in the first slot of the NR resource pool is scheduled, the starting symbol of the NR transmission overlaps with the first symbol of the LTE subframe in the beginning of DFN period. But when a reserved slot is inserted in NR, the first symbol of the periodic transmission is shifted and overlaps with the latter part of the LTE subframe. The UE should then have some kind of additional/dummy transmission that overlaps with the first part of the LTE subframe in order to be able to transmit periodically scheduled transmission. 
[bookmark: _Ref149565921]Figure 2: Dynamic RP sharing

[bookmark: Proposal41291][bookmark: Proposal80097][bookmark: Proposal83917][bookmark: Proposal10703][bookmark: Proposal27713][bookmark: _Hlk146892647]Proposal 1: Align reserved slot/subframe locations between NR and LTE. Agree on the TP for TS 38.214 section 8 provided below.
	[bookmark: _Toc29673233][bookmark: _Toc29673374][bookmark: _Toc29674367][bookmark: _Toc36645597][bookmark: _Toc45810646][bookmark: _Toc114223900][bookmark: _Hlk138944709][bookmark: TP97328][bookmark: TP39695][bookmark: TP77336][bookmark: TP27206]Text Proposal 1 for TS 38.214 
Reason for change: It is not possible to ensure that TDM-based semi-static resource pool partitioning or periodic NR SL transmissions in dynamic resource pool sharing can be configured and used when NR SL operates with 30kHz SCS for co-channel coexistence between E-UTRA SL and NR SL.  
Summary of change: Clarifying that reserved slots are to be grouped in pairs and allocated to overlap with LTE reserved subframes when NR SL operates with 30kHz SCS for co-channel coexistence between EUTRA SL and NR SL.
Consequences if not approved: Configuring non-overlapping resource pools is not possible with TDM-based semi-static RP partitioning, and in dynamic RP sharing dummy transmissions need to added to be able to transmit periodically scheduled SL transmissions when NR SL operates with 30kHz SCS for co-channel coexistence between E-UTRA SL and NR SL. .
8	Physical sidelink shared channel related procedures
…
The set of slots that may belong to a sidelink resource pool is denoted by  where
-	 
-	the slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell or DFN 0,
-	the set includes all the slots except the following slots, 
-	 slots in which S-SS/PSBCH block (S-SSB) or additional transmission occasion for S-SSB is configured,
-	 slots in each of which at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols are not semi-statically configured as UL as per the higher layer parameter tdd-UL-DL-ConfigurationCommon of the serving cell if provided or sl-TDD-Configuration if provided or sl-TDD-Config of the received PSBCH if provided, where Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively.
-	The reserved slots which are determined by the following steps.
· In case of SL with 30 kHz SCS coexisting in the same carrier with LTE SL, reserved slots are allocated in pairs overlapping with LTE reserved subframes defined in section 14.1.5 of 36.213. Otherwise,
1)	the remaining slots excluding  slots and  slots from the set of all the slots are denoted by  arranged in increasing order of slot index. 
2)	a slot  belongs to the reserved slots if , here  and  where  denotes the length of bitmap configured by higher layers.  
-	The slots in the set are arranged in increasing order of slot index.  
The UE determines the set of logical slots assigned to a sidelink resource pool as follows:




2.2	Synchronization in case of TDM based co-channel coexistence
In TDM-based co-channel coexistence SFN/DFN index alignment and slot/subframe boundary alignment between LTE and NR are needed to configure non-overlapping resource pools. SFN/DFN alignment is also needed in dynamic resource pool sharing to configure NR S-SSBs to overlap or not to overlap with LTE synchronization signals. In the last meeting it was agreed that subframe boundary alignment between LTE and NR is achieved by UE implementation means as in in-device coexistence. Regarding SFN/DFN alignment no agreements were made but many companies thought that SFN/DFN alignment is achieved by network implementation. We think that UE’s assumption on configuration that guarantees SFN/DFN alignment should be captured in the specification. A text proposal specifying this is presented below.
[bookmark: Proposal41292][bookmark: Proposal80098][bookmark: Proposal83918][bookmark: Proposal10704][bookmark: Proposal27714]Proposal 2: UE’s assumption on configuration that aligns SFN/DFN indexes in LTE and NR is captured in the specifications. Agree on the TP for TS 38.213 Section 16.7 provided below.
	[bookmark: _Toc29894876][bookmark: _Toc29899175][bookmark: _Toc29899593][bookmark: _Toc29917329][bookmark: _Toc36498203][bookmark: _Toc45699231][bookmark: _Toc122000492][bookmark: TP97329][bookmark: TP39696][bookmark: TP77337][bookmark: TP27207]Text Proposal 2 for TS 38.213 
Reason for change: DFN/SFN alignment is needed to configure non-overlapping resource pools in TDM-based operation and to determine time domain locations of NR S-SSB slots with respect to LTE synchronization subframes It is unclear what is expected from the UE and network to make sure that DFN/SFN alignment can be achieved for co-channel coexistence between E-UTRA and NR SL.  
Summary of change: Clarifying UE’s assumption on the configuration that guarantees DFN/SFN alignment for co-channel coexistence between E-UTRA and NR SL.
Consequences if not approved: UE may operate in the mode where DFN/SFN alignment between E-UTRA and NR is not assumed resulting for example overlapping transmissions in TDM operation.
[bookmark: _Toc45699253][bookmark: _Toc146214489]16.7	Operation for in-device coexistence and for co-channel coexistence
If a UE would transmit or receive a first channel/signal using E-UTRA radio access and a second channel/signal using NR radio access, when 
-	the first channel/signal and the second channel/signal are time-division multiplexed, and
-	the UE knows the frame indexes of the first channel/signal and the frame indexes of the second channel/signal,
the UE transmits or receives each channel/signal so that the subframe boundary of the second channel/signal is aligned with the subframe boundary of the first channel/signal where the subframe boundary alignment is achieved by UE implementation means.
For co-channel coexistence UE may assume that the values of typeTxSync and offsetDFN in E-UTRA and SL-TypeTxSync and sl-OffsetDFN in NR are configured so that SFN/DFN indexes of E-UTRA radio access are aligned with the SFN/DFN indexes of NR radio access. The UE may assume that one of following configurations is used:
-	the value of typeTxSync is gnss in E-UTRA and the value of SL-TypeTxSync is gnss in NR and the offsetDFN in E-UTRA and sl-OffsetDFN in NR are configured with the same value
-	the value of typeTxSync is gnss in E-UTRA and the value of SL-TypeTxSync is gnbEnb in NR and the offsetDFN in E-UTRA is configured so that the frame indexes of E-UTRA and the cell used as the synchronization reference are aligned
-	the value of typeTxSync is enb in E-UTRA and the value of SL-TypeTxSync is gnss in NR and the SL-offsetDFN in NR is configured so that the frame indexes of NR radio access and the cell used as the synchronization reference are aligned
-	the value of typeTxSync is enb in E-UTRA and the value of SL-TypeTxSync is gnbEnb in NR and the frame indexes of the cells used as the synchronization references are aligned




2.3	Conflict between PSFCH RX and own LTE SL TX
During the discussions in RAN1#112bis-e the issue was raised whether the NR SL Tx UE should exclude a candidate resource if it is associated with a PSFCH resource overlapping in time with a resource selected for transmission by the UE’s own LTE SL module.
It has been argued that any resulting conflict between LTE transmission and NR PSFCH reception will be handled by the IDC framework (TS 38.213 clause 16.2.4.1) and therefore no change is needed to address this situation. This approach, however, is problematic; there are two possible outcomes of the IDC prioritization, each of them affects LTE performance:
· If LTE SL TX takes precedence over NR PSFCH RX then the NR SL Tx UE is forced to drop reception of the PSFCH it has requested other NR UEs to transmit. The PSFCH transmission is only useful if it is both transmitted and received; even worse, if the PSFCH is transmitted and not received (due to prioritization of the LTE SL TX by IDC), the PSFCH transmission is not only useless but causes harm (AGC issue) at the LTE RX UEs attempting to receive the own LTE SL module’s transmission. Since the NR transmission may be groupcast, this could affect many LTE SL RX UEs. Moreover, dropping the PSFCH reception can result in unnecessary ReTX, adversely affecting performance of both LTE and NR.
· If NR PSFCH RX takes precedence over LTE SL TX then LTE SL TX is dropped and the performance of LTE is adversely affected.

The problem is easy to address. Since the NR SL Tx UE is already agreed to take into account PSFCH overlapping with LTE SL reservations from other LTE SL modules, and also take into account resource selections from its own LTE module overlapping a candidate resource, it is straightforward that the NR SL Tx module should also exclude candidate resources that are mapping to a PSFCH resource that is overlapping a resource selected to be used by its own LTE module. 

[bookmark: Observation88473][bookmark: Observation21823]Observation 1: There is no procedure to prevent an in-device resource conflict between an LTE SL resource selection that overlaps an NR SL PSFCH occasion, which may force the NR SL UE to drop reception of the PSFCH transmission. As a result, not only is the benefit of PSFCH lost, but additionally the now useless PSFCH transmission(s) by the NR RX UE(s) can cause AGC issues at the LTE RX UEs.


[bookmark: Proposal41293][bookmark: Proposal80099][bookmark: Proposal83919][bookmark: Proposal10705][bookmark: Proposal27715]Proposal 3: The NR SL Tx module excludes candidate resources associated with a PSFCH resource that overlaps an LTE SL resource selected to be used by its own LTE module. Agree on TP for TS 38.214 Section 8.1.4 provided below.
	[bookmark: TP97330][bookmark: TP39697][bookmark: TP77338][bookmark: TP27208]Text Proposal 3 for TS 38.214 
Reason for change: Currently UE does not exclude candidate resources associated with a PSFCH resource that overlaps an LTE SL resource selected by the UE’s own LTE module. 
Summary of change: Introducing Step 5LTE4 to the resource (re-)selection procedure to exclude candidate resources associated with a PSFCH resource that overlaps an LTE SL resource selected by the UE’s own LTE module
Consequences if not approved: Degraded performance of LTE due to AGC issue caused by PSFCH transmissions overlapping in time, unnecessary NR retransmissions. 
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
…
The following steps are used:
…
5LTE4) In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink: The UE shall exclude any candidate single-slot resource  from the set  if all the following conditions are met:
-	the resource pool is configured with PSFCH resources;
-	the UE has a selected sidelink grant for LTE V2X according to [19, TS 36.321]  .
-	the selected sidelink grant for LTE V2X determines the set of LTE resource blocks and LTE subframes which overlaps in time with PSFCH slots associated with  for q=1, 2, …, Q and j=0, 1, …, where the PSFCH association is according to [6, TS 38.213]. and Q are determined as in condition c) of step 6LTE.
-  [ the priorities of the LTE SL transmission and NR PSFCH reception are such that the prioritization in clause 16.2.4.1 of [6, TS 38.213] would result in the LTE SL transmission taking precedence.]
5a)	If the number of candidate single-slot resources  remaining in the set  is smaller than , the set  is initialized to the set of all the candidate single-slot resources as in step 4.
…



2.4 Candidate resource set initialization procedure in Step 5a
An issue raised in R1-2310031 is about the existing Step 5a behaviour in TS 38.214 Section 8.1.4. In Rel-17 (backwards and for non-co-channel coexistence situations), Step 5a has been in place to revert the exclusions of NR candidate resources that could hypothetically be reserved with an SCI transmitted in a non-monitored NR slot (Step 5) if it is excluding too many candidate resources. However, dynamic co-channel coexistence between LTE and NR inserted additional exclusion steps 5LTE1, 5LTE2 and 5LTE3 between Step 5 and Step 5a, which means that Step 5a as currently specified will “revert” all exclusion steps in Step 5, Step 5LTE1, Step 5LTE2 and Step 5LTE3 at the same time if there are insufficient candidate resources. 
This means that when dynamic co-channel coexistence is enabled, and Step 5LTE1, 5LTE2 and 5LTE3 is executed, the quantity of resources being excluded before Step 5a is executed can be very high which in turn results in a more frequent triggering of the condition in Step 5a which effectively makes the exclusion procedures in Step 5, Step 5LTE1, 5LTE2 and 5LTE3 useless. That is made even worse if we consider the potential increase of excluded resources in Step 5 due to an increase in non-monitored NR slots (if the Type-A device is not able to simultaneously TX/RX or RX/RX between NR SL and LTE SL).
In R1-2310031, it was proposed that Step 5a is modified to accommodate a stepwise re-initialization, hence the Step 5, 5LTE1, 5LTE2 and 5LTE3 are not “skipped” all together, but in a specific order until the condition that the number of candidate resources in set  is larger than  is satisfied. This proposal makes sense, but as there is an order introduced on which exclusion steps are “skipped” first, there is also a priority being imposed to the exclusion steps, and this needs to be discussed. Let’s divide this into the types of exclusions conducted in the exclusion steps:
· Exclusion of non-monitored slots (step 5LTE1) is based on entirely hypothetical resource reservations and can be considered conservative (particularly as not all resource reservation periods are likely to be used simultaneously within a UE’s proximity in practice). By hypothetical, we mean that it is not known if there are any missed reservations and hence there is no guarantee that a resource collision would have happened, had the resource(s) not been excluded. This step can be skipped with little risk of collisions, hence it should be one of the first ones to be skipped.
· Exclusion conditions in step 5LTE2 are based on known LTE module resource selections, and hence these exclusions are in place to avoid an almost certain (i.e., not hypothetical) resource collision. If this step is skipped, it is highly likely that it will cause an in-device coexistence prioritization action in which NR will lose as step 5LTE2 only excludes NR candidates if they overlap with a higher priority LTE resource selection. This step cannot be skipped without a significant risk of collisions and hence should be one of the last ones to be skipped. 
· Exclusions in step 5LTE3 are due to a NR PSFCH transmission that may overlap a reserved LTE transmission. This can lead to extensive resource exclusions, as there can be up to 4 slots pointing to the same slot with PSFCH that overlaps with a reserved LTE transmission. If this step is skipped and one of the candidates that would otherwise have been excluded in this step is selected by the NR SL module, then it is highly likely to cause a collision between the NR PSFCH transmission (by the NR SL Rx UE) and the reserved LTE transmission. What is, however, not clear, is how significant this is, as it is the NR SL Tx UE making the decision, and it does not know how much the NR SL Rx UE and the LTE SL UE may interfere each other. Skipping this step comes with a high risk of collisions, but the collisions impact to the demodulation of the PSFCH transmission and LTE transmission is not known, so this step could be skipped as not the first and not the last step.

Thus, not all of the exclusion steps are equally important, and their relative importance depends on the scenario and configuration. That said, if RAN1 is to agree on a single order in which exclusion steps are to be skipped in Step 5a, it could be: 
1. Perform all steps {5, 5LTE1, 5LTE2, 5LTE3}, if number of candidates remaining in  < ,
2. Skip step {5}, if number of candidates remaining in  < ,
3. Skip steps {5, 5LTE1}, if number of candidates remaining in  < , 
4. Skip steps {5, 5LTE1, 5LTE3}, if number of candidates remaining in  < ,
5. Skip all steps {5, 5LTE1, 5LTE2, 5LTE3}.

On the other hand, it may be very challenging to agree on a single order of steps to be skipped in Step 5a. An alternative is to leave it for (pre)configuration which steps are allowed to be skipped in Step 5a and in which order this may be done. This may allow for higher flexibility, including the possibility of skipping arbitrary combinations of the steps {5, 5LTE1, 5LTE2, 5LTE3} in an arbitrary order. For example, (pre)configuration may instruct the UE to try skipping fewer steps first:
1. Perform all steps {5, 5LTE1, 5LTE2, 5LTE3}, if number of candidates remaining in  < ,
2. Skip step {5}, if number of candidates remaining in  < ,
3. [bookmark: _Hlk149877193]Skip step {5LTE1}, if number of candidates remaining in  < , 
4. Skip step {5LTE2}, if number of candidates remaining in  < ,
5. Skip step {5LTE3}, if number of candidates remaining in  < ,
6. Skip steps {5, 5LTE1}, if number of candidates remaining in  < ,
7. Skip steps {5, 5LTE2}, if number of candidates remaining in  < ,
8. …
9. Skip steps {5, 5LTE1, 5LTE2}, if number of candidates remaining in  < ,
10. …
11. Skip all steps {5, 5LTE1, 5LTE2, 5LTE3}.

[bookmark: Proposal10706][bookmark: Proposal27716]Proposal 4: Adress the issue that Step 5a may invalidate the exclusion steps in Step 5, 5LTE1, 5LTE2, and 5LTE3 being skipped in Step 5a. Agree on TP for TS 38.214 Section 8.1.4 provided below.
	[bookmark: TP77339][bookmark: TP27209]Text Proposal 4 for TS 38.214 
Reason for change: Step 5a may currently revert all of exclusions caused by step 5, step 5LTE1, step 5LTE2, and step 5LTE3, which effectively invalidates the effect of these steps.  
Summary of change: Step 5a is changed such that it is (pre)configurable which steps can be skipped and in which order they are skipped.
Consequences if not approved: Triggering of step 5a currently skips all 5LTE steps, meaning that collisions are likely to occur between NR and LTE SL with co-channel coexistence. 

8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
< Unchanged parts are omitted >
The following higher layer parameters affect this procedure:
< Unchanged parts are omitted >
In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink, that is coexistence over time and frequency resources that are shared between NR sidelink and LTE sidelink:
< Unchanged parts are omitted >
· sl-Step5a-List: this higher layer parameter provides a list, with each entry in the list indicating a different non-empty subset of the set of steps {5, 5LTE1, 5LTE2, 5LTE3}.
< Unchanged parts are omitted >

5a)	If the number of candidate single-slot resources  or , or the number of candidate multi-slot resource  or  remaining in the set  is smaller than ,
In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink:
the procedure continues with step 4. The UE shall omit a subset of the set of steps {5, 5LTE1, 5LTE2, 5LTE3}, indicated by the i-th field in sl-Step5a-List, where i is the number of consecutive times step 5a has been performed satisfying the above ‘if’ condition.
Else:
 the set  is initialized to the set of all the candidate single-slot resources as in step 4.




3	Conclusion
In this contribution, we discussed physical channel design for SL-U and make the following observations and proposals:
Proposal 1: Align reserved slot/subframe locations between NR and LTE. Agree on the TP for TS 38.214 section 8 provided below.
Proposal 2: UE’s assumption on configuration that aligns SFN/DFN indexes in LTE and NR is captured in the specifications. Agree on the TP for TS 38.213 Section 16.7 provided below.
Observation 1: There is no procedure to prevent an in-device resource conflict between an LTE SL resource selection that overlaps an NR SL PSFCH occasion, which may force the NR SL UE to drop reception of the PSFCH transmission. As a result, not only is the benefit of PSFCH lost, but additionally the now useless PSFCH transmission(s) by the NR RX UE(s) can cause AGC issues at the LTE RX UEs.
Proposal 3: The NR SL Tx module excludes candidate resources associated with a PSFCH resource that overlaps an LTE SL resource selected to be used by its own LTE module. Agree on TP for TS 38.214 Section 8.1.4 provided below.
Proposal 4: Adress the issue that Step 5a may invalidate the exclusion steps in Step 5, 5LTE1, 5LTE2, and 5LTE3 being skipped in Step 5a. Agree on TP for TS 38.214 Section 8.1.4 provided below.



[bookmark: _Hlk146880502]4	Text Proposals
In this contribution, we made the following text proposals:

	Text Proposal 1 for TS 38.214 
Reason for change: It is not possible to ensure that TDM-based semi-static resource pool partitioning or periodic NR SL transmissions in dynamic resource pool sharing can be configured and used when NR SL operates with 30kHz SCS for co-channel coexistence between E-UTRA SL and NR SL.  
Summary of change: Clarifying that reserved slots are to be grouped in pairs and allocated to overlap with LTE reserved subframes when NR SL operates with 30kHz SCS for co-channel coexistence between EUTRA SL and NR SL.
Consequences if not approved: Configuring non-overlapping resource pools is not possible with TDM-based semi-static RP partitioning, and in dynamic RP sharing dummy transmissions need to added to be able to transmit periodically scheduled SL transmissions when NR SL operates with 30kHz SCS for co-channel coexistence between E-UTRA SL and NR SL. .
8	Physical sidelink shared channel related procedures
…
The set of slots that may belong to a sidelink resource pool is denoted by  where
-	 
-	the slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell or DFN 0,
-	the set includes all the slots except the following slots, 
-	 slots in which S-SS/PSBCH block (S-SSB) or additional transmission occasion for S-SSB is configured,
-	 slots in each of which at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols are not semi-statically configured as UL as per the higher layer parameter tdd-UL-DL-ConfigurationCommon of the serving cell if provided or sl-TDD-Configuration if provided or sl-TDD-Config of the received PSBCH if provided, where Y and X are set by the higher layer parameters sl-StartSymbol and sl-LengthSymbols, respectively.
-	The reserved slots which are determined by the following steps.
· In case of SL with 30 kHz SCS coexisting in the same carrier with LTE SL, reserved slots are allocated in pairs overlapping with LTE reserved subframes defined in section 14.1.5 of 36.213. Otherwise,
1)	the remaining slots excluding  slots and  slots from the set of all the slots are denoted by  arranged in increasing order of slot index. 
2)	a slot  belongs to the reserved slots if , here  and  where  denotes the length of bitmap configured by higher layers.  
-	The slots in the set are arranged in increasing order of slot index.  
The UE determines the set of logical slots assigned to a sidelink resource pool as follows:





	Text Proposal 2 for TS 38.213 
Reason for change: DFN/SFN alignment is needed to configure non-overlapping resource pools in TDM-based operation and to determine time domain locations of NR S-SSB slots with respect to LTE synchronization subframes It is unclear what is expected from the UE and network to make sure that DFN/SFN alignment can be achieved for co-channel coexistence between E-UTRA and NR SL.  
Summary of change: Clarifying UE’s assumption on the configuration that guarantees DFN/SFN alignment for co-channel coexistence between E-UTRA and NR SL.
Consequences if not approved: UE may operate in the mode where DFN/SFN alignment between E-UTRA and NR is not assumed resulting for example overlapping transmissions in TDM operation.
16.7	Operation for in-device coexistence and for co-channel coexistence
If a UE would transmit or receive a first channel/signal using E-UTRA radio access and a second channel/signal using NR radio access, when 
-	the first channel/signal and the second channel/signal are time-division multiplexed, and
-	the UE knows the frame indexes of the first channel/signal and the frame indexes of the second channel/signal,
the UE transmits or receives each channel/signal so that the subframe boundary of the second channel/signal is aligned with the subframe boundary of the first channel/signal where the subframe boundary alignment is achieved by UE implementation means.
For co-channel coexistence UE may assume that the values of typeTxSync and offsetDFN in E-UTRA and SL-TypeTxSync and sl-OffsetDFN in NR are configured so that SFN/DFN indexes of E-UTRA radio access are aligned with the SFN/DFN indexes of NR radio access. The UE may assume that one of following configurations is used:
-	the value of typeTxSync is gnss in E-UTRA and the value of SL-TypeTxSync is gnss in NR and the offsetDFN in E-UTRA and sl-OffsetDFN in NR are configured with the same value
-	the value of typeTxSync is gnss in E-UTRA and the value of SL-TypeTxSync is gnbEnb in NR and the offsetDFN in E-UTRA is configured so that the frame indexes of E-UTRA and the cell used as the synchronization reference are aligned
-	the value of typeTxSync is enb in E-UTRA and the value of SL-TypeTxSync is gnss in NR and the SL-offsetDFN in NR is configured so that the frame indexes of NR radio access and the cell used as the synchronization reference are aligned
-	the value of typeTxSync is enb in E-UTRA and the value of SL-TypeTxSync is gnbEnb in NR and the frame indexes of the cells used as the synchronization references are aligned





	Text Proposal 3 for TS 38.214 
Reason for change: Currently UE does not exclude candidate resources associated with a PSFCH resource that overlaps an LTE SL resource selected by the UE’s own LTE module. 
Summary of change: Introducing Step 5LTE4 to the resource (re-)selection procedure to exclude candidate resources associated with a PSFCH resource that overlaps an LTE SL resource selected by the UE’s own LTE module
Consequences if not approved: Degraded performance of LTE due to AGC issue caused by PSFCH transmissions overlapping in time, unnecessary NR retransmissions. 
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
…
The following steps are used:
…
5LTE4) In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink: The UE shall exclude any candidate single-slot resource  from the set  if all the following conditions are met:
-	the resource pool is configured with PSFCH resources;
-	the UE has a selected sidelink grant for LTE V2X according to [19, TS 36.321]  .
-	the selected sidelink grant for LTE V2X determines the set of LTE resource blocks and LTE subframes which overlaps in time with PSFCH slots associated with  for q=1, 2, …, Q and j=0, 1, …, where the PSFCH association is according to [6, TS 38.213]. and Q are determined as in condition c) of step 6LTE.
-  [ the priorities of the LTE SL transmission and NR PSFCH reception are such that the prioritization in clause 16.2.4.1 of [6, TS 38.213] would result in the LTE SL transmission taking precedence.]
5a)	If the number of candidate single-slot resources  remaining in the set  is smaller than , the set  is initialized to the set of all the candidate single-slot resources as in step 4.
…




	Text Proposal 4 for TS 38.214 
Reason for change: Step 5a may currently revert all of exclusions caused by step 5, step 5LTE1, step 5LTE2, and step 5LTE3, which effectively invalidates the effect of these steps.  
Summary of change: Step 5a is changed such that it is (pre)configurable which steps can be skipped and in which order they are skipped.
Consequences if not approved: Triggering of step 5a currently skips all 5LTE steps, meaning that collisions are likely to occur between NR and LTE SL with co-channel coexistence. 

8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
< Unchanged parts are omitted >
The following higher layer parameters affect this procedure:
< Unchanged parts are omitted >
In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink, that is coexistence over time and frequency resources that are shared between NR sidelink and LTE sidelink:
< Unchanged parts are omitted >
· sl-Step5a-List: this higher layer parameter provides a list, with each entry in the list indicating a different non-empty subset of the set of steps {5, 5LTE1, 5LTE2, 5LTE3}.
< Unchanged parts are omitted >

5a)	If the number of candidate single-slot resources  or , or the number of candidate multi-slot resource  or  remaining in the set  is smaller than ,
In case of dynamic co-channel coexistence of LTE sidelink and NR sidelink:
the procedure continues with step 4. The UE shall omit a subset of the set of steps {5, 5LTE1, 5LTE2, 5LTE3}, indicated by the i-th field in sl-Step5a-List, where i is the number of consecutive times step 5a has been performed satisfying the above ‘if’ condition.
Else:
 the set  is initialized to the set of all the candidate single-slot resources as in step 4.
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