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[bookmark: OLE_LINK1]Introduction 
In the current specification, if an SRS symbol for positioning outside the initial BWP in RRC_INACTIVE mode including the switching time, collides in time domain with other signals or channels on the same carrier, the colliding SRS symbol for positioning is dropped. However, the timeline for determination of collision between SRS and other signals or channels was not defined.
In this discussion paper, we provide our views on whether and how to specify the timeline of SRS transmission in RRC_INACTIVE state.
Discussion 
In RRC_INACTIVE state, the timeline for determination of collision between SRS 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, the following agreement was achieved in RAN1#115 meeting. SRS Tx frequency hopping for RedCap UE is supported for both RRC_CONNECTED and RRC_INACTIVE state, and the time interval between the last symbol of PDCCH and the SRS symbol is at least N2 and a switching time. With this collision timeline, the UE will have enough time for decoding the PDCCH and determining whether collision exists before switching to outside the initial UL BWP.
	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 where 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 SRS symbol is at least N2 symbols and an additional switching time.
[image: ]
Figure 1: The timeline of SRS transmission in RRC_INACTIVE state

Based on the above analysis, we have the following text proposal:
Proposal 1: Adopt TP#1 for TS 38.214 for the timeline for determination of collision between SRS and other signals or channels in RRC_INACTIVE state
Reason for change: In RRC_INACTIVE state, timeline for determination of collision between SRS for positioning and other signals or channels was not defined. A UE may not be able to drop an SRS symbol without enough time for decoding PDCCH which is used for the scheduling of other collision signals/channels.
Summary of change: Specify the condition/timeline for SRS transmission in RRC_INACTIVE state: 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 SRS symbol is at least N2 symbols and an additional switching time (i.e., switchingTimeSRS-TX-OtherTX)
Consequences if not approved: UE behavior on the condition of performing dropping is not clear
Clause affected: 6.2.1.4 in 38.214

	[bookmark: _Toc45810636][bookmark: _Toc29673223][bookmark: _Toc29673364][bookmark: _Toc29674357][bookmark: _Toc36645587][bookmark: _Toc145348774]6.2.1.4	UE sounding procedure for positioning purposes
<UNCHANGED PARTS OMITTED>
[bookmark: _Hlk157505511]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>




Conclusion
In this contribution, we discuss the timeline for determination of collision between SRS and other signals or channels in RRC_INACTIVE state, and we have the following proposals:
Proposal 1: Adopt TP#1 for TS 38.214 for the timeline for determination of collision between SRS and other signals or channels in RRC_INACTIVE state
Reason for change: In RRC_INACTIVE state, timeline for determination of collision between SRS for positioning and other signals or channels was not defined. A UE may not be able to drop an SRS symbol without enough time for decoding PDCCH which is used for the scheduling of other collision signals/channels.
[bookmark: _GoBack]Summary of change: Specify the condition/timeline for SRS transmission in RRC_INACTIVE state: 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 SRS symbol is at least N2 symbols and an additional switching time (i.e., switchingTimeSRS-TX-OtherTX)
Consequences if not approved: UE behavior on the condition of performing dropping is not clear
Clause affected: 6.2.1.4 in 38.214

	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>
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