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Introduction
In Rel-17 NR positioning, in RRC_INACTIVE, the colliding SRS symbol(s) for positioning is dropped when the overlap/collision occurs. In this meeting, 
· The submitted draft CR R1-2401070 [3] is intended to clarify that positioning SRS is dropped per symbol basis when colliding with other signals or channels for unpaired spectrum.
· The submitted draft CR R1-2401071 [4] and corresponding discussion paper R1-2401072 [5] focus on how to specify the timeline of positioning SRS transmission in RRC_INACTIVE state.
Discussion on positioning SRS dropping in RRC_INACTIVE state
In Rel-17 NR positioning, in RRC_INACTIVE, the colliding SRS symbol(s) for positioning is dropped when the overlap/collision occurs for both unpaired spectrum, paired spectrum and SUL band. The consensus is that dropping is per SRS symbol instead of per SRS transmission. In RAN1#115 meeting, the dropping description for only paired spectrum and SUL band in TS 38.214 was corrected in R1-2312594 [1] (Rel-17) and R1-2312595 [2] (Rel-18). 
As shown in the latest TS 38.214, there are still ambiguity on which positioning SRS symbol to be dropped in unpaired spectrum. It seems that current spec allows different UE behaviors based on whether the band is unpaired spectrum or in paired spectrum or SUL band, we prefer to align the UE behavior descriptions for unpaired spectrum and paired spectrum.
	Current Rel-17 TS 38.214
[bookmark: _Toc29673364][bookmark: _Toc29674357][bookmark: _Toc145348774][bookmark: _Toc29673223][bookmark: _Toc45810636][bookmark: _Toc36645587]6.2.1.4	UE sounding procedure for positioning purposes
<UNCHANGED PARTS OMITTED>
If the transmission of SRS for positioning outside the initial BWP in RRC_INACTIVE mode along with the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in unpaired spectrum, subject to UE capability, collides in time domain with other DL signals or channels or UL signals or channels, the SRS for positioning transmission is dropped in the symbol(s) where the collision occurs. If a SRS symbol for positioning outside the initial BWP in RRC_INACTIVE mode including the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in paired spectrum or SUL band, subject to UE capability, collides in time domain with UL signals or channels on the same carrier, the colliding SRS symbol for positioning is dropped. The SRS resource for positioning outside the initial BWP in RRC_INACTIVE mode is configured in the same band and CC as the initial UL BWP.



2.1 Round-1 (closed)
Proposal 1
The draft CR in R1-2401070 for Rel-17 TS 38.214 is shown as below:
6.2.1.4	UE sounding procedure for positioning purposes
<UNCHANGED PARTS OMITTED>
Subject to UE capability, the UE may be configured with an SRS resource for positioning associated with the initial UL BWP, and the SRS resource is transmitted inside the initial UL BWP during RRC_INACTIVE mode with the same CP and subcarrier spacing as configured for the initial UL BWP. Subject to UE capability, the UE may be configured with an SRS resource for positioning outside the initial BWP including frequency location and bandwidth, subcarrier spacing, and CP length for transmission of the SRS in RRC_INACTIVE mode. If the transmission ofan SRS symbol for positioning outside the initial BWP in RRC_INACTIVE mode along withincluding the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in unpaired spectrum, subject to UE capability, collides in time domain with other DL signals or channels or UL signals or channels, the colliding SRS symbol for positioning transmission is dropped in the symbol(s) where the collision occurs. If an SRS symbol for positioning outside the initial BWP in RRC_INACTIVE mode including the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in paired spectrum or SUL band, subject to UE capability, collides in time domain with UL signals or channels on the same carrier, the colliding SRS symbol for positioning is dropped. The SRS resource for positioning outside the initial BWP in RRC_INACTIVE mode is configured in the same band and CC as the initial UL BWP.
<UNCHANGED PARTS OMITTED>

Please provide your views or suggestions if any:
	Company
	Comments  

	Qualcomm
	Support

	Huawei, HiSilicon
	OK with the alignment.



Discussion on timeline for positioning SRS in RRC_INACTIVE state
In this meeting, the submitted draft CR R1-2401071 [4] and corresponding discussion paper R1-2401072 [5] focus on how to specify the timeline of positioning SRS transmission in RRC_INACTIVE state.
In the current specification, the timeline for determination of collision between positioning SRS in RRC_INACTIVE state and other signals or channels was not defined. For example, a DCI can be used for scheduling of other signals or channels (e.g., PUSCH), but a UE may already switch from initial UL BWP to outside the initial BWP for SRS transmission before the UE successfully decode the DCI, how to deal with the collision symbol(s) between SRS transmission and other signals or channels?
A similar issue was discussed in RAN1 for SRS Tx hopping for RedCap UE positioning for Rel-18 NR positioning (SRS Tx frequency hopping for RedCap UE is supported for both RRC_CONNECTED and RRC_INACTIVE state), the following agreement was achieved in RAN1#115 meeting:
	Agreement
The previous agreement above is revised as below
For the determination of collision between PUSCH or PUCCH and the SRS with tx hopping:
· For a transmission of an SRSa hop for an SRS resource for positioning symbol with frequency hopping in a hopstarting in symbol  and a PUSCH or PUCCH transmissionstarting in symbol, where  is the switching time to/from the active BWP, the UE shall apply the dropping rules taking into account:
· DCI(s) for which the time interval between the last symbol of PDCCH and the SRS in symbol  is at least ( symbols +and additional time duration ) symbols  
· DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH in symbol  is at least N2 symbols
· Note: as in legacy
· For the calculation of N2, use the smallest SCS between the SCS configured for the SRS with tx hopping and, the SCS of the PUSCH, and the SCS of the PDCCH


Similarly, for Rel-17 UEs in RRC_INACTIVE state, the timeline for determination of collision between SRS and other signals or channels should also be specified wherein the same rule as the above agreement for RedCap UE positioning can be used. As shown in Figure 1, the time interval between the last symbol of PDCCH and its scheduled other signals/channels is at least N2 symbols and the time interval between the last symbol of PDCCH and its scheduled other signals/channels is at least N2 symbols and an additional switching time.
[image: ]
Figure 1: The timeline of SRS transmission in RRC_INACTIVE state

3.1 Round-1

[bookmark: _Hlk159504926]Proposal 2
The draft CR in R1-2401071 [4] for Rel-17 TS 38.214 is shown as below:
	6.2.1.4	UE sounding procedure for positioning purposes
<UNCHANGED PARTS OMITTED>
For a transmission of an SRS resource for positioning outside the initial BWP in RRC_INACTIVE mode starting in symbol  and a colliding DL signal or channel or UL signal or channel transmissionstarting in symbol , the UE shall apply the dropping rules taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and the SRS symbol is at least  symbols and additional time duration , where  is indicated in higher layer parameter switchingTimeSRS-TX-OtherTX.
-  DCI(s) for which the time interval between the last symbol of PDCCH and the colliding DL signal or channel or UL signal or channel symbol is at least  symbols.
Subject to UE capability, the UE may be configured with an SRS resource for positioning associated with the initial UL BWP, and the SRS resource is transmitted inside the initial UL BWP during RRC_INACTIVE mode with the same CP and subcarrier spacing as configured for the initial UL BWP. Subject to UE capability, the UE may be configured with an SRS resource for positioning outside the initial BWP including frequency location and bandwidth, subcarrier spacing, and CP length for transmission of the SRS in RRC_INACTIVE mode. If the transmission of SRS for positioning outside the initial BWP in RRC_INACTIVE mode along with the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in unpaired spectrum, subject to UE capability, collides in time domain with other DL signals or channels or UL signals or channels, the SRS for positioning transmission is dropped in the symbol(s) where the collision occurs. If a SRS symbol for positioning outside the initial BWP in RRC_INACTIVE mode including the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in paired spectrum or SUL band, subject to UE capability, collides in time domain with UL signals or channels on the same carrier, the colliding SRS symbol for positioning is dropped. The SRS resource for positioning outside the initial BWP in RRC_INACTIVE mode is configured in the same band and CC as the initial UL BWP.
<UNCHANGED PARTS OMITTED>



Please provide your views or suggestions if any:
	Company
	Comments  

	Qualcomm
	Overall we understand the motivation and the proposal. One comment:In the previous agreement the following aspect was included: “For the calculation of N2, use the smallest SCS between the SCS configured for the SRS with tx hopping and, the SCS of the PUSCH, and the SCS of the PDCCH”
Is there a reason, that a similar sentence that the smallest SCS between the SRS and the PUSCH should be used, was removed?
FL reply: thanks for noticing that, we can add this into the original CR.

	Huawei, HiSilicon
	We do not believe it is necessary for maintenance as it introduces new UE requirements. The case that UE needs to consider the collision between DCI reception and SRS transmission in RRC_INACTIVE is quite corner; in other words, we prefer not to specify anything for this, and leave it up to UE implementation.
FL reply: From FL’s perspective, the case of collision between positioning SRS and other signals/channels do exist in RRC_INACTIVE state. DCI can be transmitted via small data in RRC_INACTIVE state. We agree that such collision issues in RRC_INACTIVE state occur less frequently than RRC_CONNECTED state, but given the fact that we already agree similar timeline for RedCap UE positioning SRS in RRC_INACTIVE state despite it is a “corner case”, it is technically correct and natural to introduce a timeline for normal UE in RRC_INACTIVE state. 



3.2 Round-2
In the first online session, we discussed three alternatives on how to address the timeline for the determining collision of positioning SRS in RRC_INACTIVE state. Based on the situation, at least Alt.1 is not acceptable for some companies. Therefore, FL suggests to go with Alt.2 as shown below:

Proposal 2 (version 2)
Support to define timeline of positioning SRS in RRC_INACTIVE state for Rel-18 TS 38.214, the timeline can refer to the draft CR in R1-2401071.
· RAN 1 does not define timeline for positioning SRS in RRC_INACTIVE state for Rel-17 (for conclusion).

Please provide your views or suggestions if any:
	Company
	Comments  

	
	

	
	



Proposals for Tuesday online discussion

Proposal for section 2
Agree the draft CR in R1-2401070 for Rel-17 TS 38.214 in principle and a Rel-18 shadow CR is needed.

6.2.1.4	UE sounding procedure for positioning purposes
<UNCHANGED PARTS OMITTED>
Subject to UE capability, the UE may be configured with an SRS resource for positioning associated with the initial UL BWP, and the SRS resource is transmitted inside the initial UL BWP during RRC_INACTIVE mode with the same CP and subcarrier spacing as configured for the initial UL BWP. Subject to UE capability, the UE may be configured with an SRS resource for positioning outside the initial BWP including frequency location and bandwidth, subcarrier spacing, and CP length for transmission of the SRS in RRC_INACTIVE mode. If the transmission ofan SRS symbol for positioning outside the initial BWP in RRC_INACTIVE mode along withincluding the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in unpaired spectrum, subject to UE capability, collides in time domain with other DL signals or channels or UL signals or channels, the colliding SRS symbol for positioning transmission is dropped in the symbol(s) where the collision occurs. If an SRS symbol for positioning outside the initial BWP in RRC_INACTIVE mode including the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in paired spectrum or SUL band, subject to UE capability, collides in time domain with UL signals or channels on the same carrier, the colliding SRS symbol for positioning is dropped. The SRS resource for positioning outside the initial BWP in RRC_INACTIVE mode is configured in the same band and CC as the initial UL BWP.


Proposal for section 3
FL analysis: Based on the comments including email and offline-offline comment received so far, there are three alternatives on how to address the timeline for the determining collision of positioning SRS in RRC_INACTIVE state. 
· Alt.1: Agree with draft CR in R1-2401071 for timeline of positioning SRS in RRC_INACTIVE state for Rel-17 TS 38.214 with changes to address Qualcomm’s comments.
· Alt.2: We do not introduce timeline of positioning SRS in RRC_INACTIVE state for Rel-17 since Rel-17 spec is already frozen, instead, we can define a timeline of positioning SRS in RRC_INACTIVE state for Rel-18 referring to the draft CR in R1-2401071.
· Alt. 3: We do not introduce timeline of positioning SRS in RRC_INACTIVE state for either Rel-17 or Rel-18 spec. Additionally, we may need to update the previous agreement for RedCap UE on timeline for the determination of collision between PUSCH or PUCCH and the SRS with tx hopping. Specifically, we further restrict that the timeline defined for RedCap UE SRS hopping is only applicable for RRC_CONNECTED state.

Alt.1
Proposal 2-v1
Agree with draft CR in R1-2401071 for timeline of positioning SRS in RRC_INACTIVE state for Rel-17 TS 38.214 with the following changes:
	6.2.1.4	UE sounding procedure for positioning purposes
<UNCHANGED PARTS OMITTED>
For a transmission of an SRS resource for positioning outside the initial BWP in RRC_INACTIVE mode starting in symbol  and a colliding DL signal or channel or UL signal or channel transmissionstarting in symbol , the UE shall apply the dropping rules taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and the SRS symbol is at least  symbols and additional time duration , where  is indicated in higher layer parameter switchingTimeSRS-TX-OtherTX.
-  DCI(s) for which the time interval between the last symbol of PDCCH and the colliding DL signal or channel or UL signal or channel symbol is at least  symbols, where calculation of  is based on the smallest SCS between the SCS configured for the SRS resource for positioning, the SCS of the DL signal or channel or UL signal or channel, and the SCS of the PDCCH..
Subject to UE capability, the UE may be configured with an SRS resource for positioning associated with the initial UL BWP, and the SRS resource is transmitted inside the initial UL BWP during RRC_INACTIVE mode with the same CP and subcarrier spacing as configured for the initial UL BWP. Subject to UE capability, the UE may be configured with an SRS resource for positioning outside the initial BWP including frequency location and bandwidth, subcarrier spacing, and CP length for transmission of the SRS in RRC_INACTIVE mode. If the transmission of SRS for positioning outside the initial BWP in RRC_INACTIVE mode along with the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in unpaired spectrum, subject to UE capability, collides in time domain with other DL signals or channels or UL signals or channels, the SRS for positioning transmission is dropped in the symbol(s) where the collision occurs. If a SRS symbol for positioning outside the initial BWP in RRC_INACTIVE mode including the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in paired spectrum or SUL band, subject to UE capability, collides in time domain with UL signals or channels on the same carrier, the colliding SRS symbol for positioning is dropped. The SRS resource for positioning outside the initial BWP in RRC_INACTIVE mode is configured in the same band and CC as the initial UL BWP.
<UNCHANGED PARTS OMITTED>


 
Alt.2

Proposal 2-v2
Support to define timeline of positioning SRS in RRC_INACTIVE state for Rel-18 TS 38.214, the timeline can refer to the draft CR in R1-2401071.
	6.2.1.4	UE sounding procedure for positioning purposes
<UNCHANGED PARTS OMITTED>
For a transmission of an SRS resource for positioning outside the initial BWP in RRC_INACTIVE mode starting in symbol  and a colliding DL signal or channel or UL signal or channel transmissionstarting in symbol , the UE shall apply the dropping rules taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and the SRS symbol is at least  symbols and additional time duration , where  is indicated in higher layer parameter switchingTimeSRS-TX-OtherTX.
-  DCI(s) for which the time interval between the last symbol of PDCCH and the colliding DL signal or channel or UL signal or channel symbol is at least  symbols, where calculation of  is based on the smallest SCS between the SCS configured for the SRS resource for positioning, the SCS of the DL signal or channel or UL signal or channel, and the SCS of the PDCCH..
Subject to UE capability, the UE may be configured with an SRS resource for positioning associated with the initial UL BWP, and the SRS resource is transmitted inside the initial UL BWP during RRC_INACTIVE mode with the same CP and subcarrier spacing as configured for the initial UL BWP. Subject to UE capability, the UE may be configured with an SRS resource for positioning outside the initial BWP including frequency location and bandwidth, subcarrier spacing, and CP length for transmission of the SRS in RRC_INACTIVE mode. If the transmission of SRS for positioning outside the initial BWP in RRC_INACTIVE mode along with the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in unpaired spectrum, subject to UE capability, collides in time domain with other DL signals or channels or UL signals or channels, the SRS for positioning transmission is dropped in the symbol(s) where the collision occurs. If a SRS symbol for positioning outside the initial BWP in RRC_INACTIVE mode including the switching time, indicated in higher layer parameter switchingTimeSRS-TX-OtherTX, in paired spectrum or SUL band, subject to UE capability, collides in time domain with UL signals or channels on the same carrier, the colliding SRS symbol for positioning is dropped. The SRS resource for positioning outside the initial BWP in RRC_INACTIVE mode is configured in the same band and CC as the initial UL BWP.
<UNCHANGED PARTS OMITTED>



Alt.3
Conclusion
RAN 1 does not define timeline for positioning SRS in RRC_INACTIVE state for Rel-17.

Potential impact for Rel-18 RedCap UE positioning
Update the previous agreement on timeline for the determination of collision between PUSCH or PUCCH and the SRS with tx hopping:
For the determination of collision between PUSCH or PUCCH and the SRS with tx hopping in RRC_CONNECTED state:
· For a transmission of a hop for an SRS resource for positioning with frequency hopping starting in symbol  and a PUSCH or PUCCH transmissionstarting in symbol, where  is the switching time to/from the active BWP, the UE shall apply the dropping rules taking into account:
· DCI(s) for which the time interval between the last symbol of PDCCH and the SRS in symbol  is at least  symbols and additional time duration 
· DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH in symbol  is at least N2 symbols
· For the calculation of N2, use the smallest SCS between the SCS configured for the SRS with tx hopping, the SCS of the PUSCH, and the SCS of the PDCCH

Proposals for Thursday online discussion

Proposed conclusion:
[bookmark: _GoBack]RAN 1 does not define timeline for positioning SRS in RRC_INACTIVE state for Rel-17.
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