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Introduction
This contribution discusses maintenance for Rel-17 NR positioning other enhancements.
Discussion
SRS for positioning transmission in RRC inactive state
In the previous meeting [1], followings related to SRS for positioning in RRC_INACTIVE state are agreed. 
	Working assumption
For Option 2 of SRS for positioning transmission in RRC_INACTIVE, a UE capability for switching time between SRS Tx and other Tx in initial UL BWP or Rx in initial DL BWP is introduced
· The capability is reported per band
· The capability applies at least to TDD
· FFS: FDD
· The switching time value(s) are left up to RAN4 discussion
· If the transmission of SRS for positioning with the switching time overlaps/collides in time domain with other DL reception or UL transmission at least for TDD, the SRS for positioning transmission is dropped in the symbol(s) where the overlap/collision occurs
· Note: Transmission of SRS for positioning with the switching time covers the following example TDD cases:
a) “switching after SRS” (i.e., transmission of SRS + switching time)
b) “switching before SRS” (i.e., switching time + transmission of SRS)
Agreement
For Option 2 of SRS for positioning configuration,
· The feature is supported at least for NUL in Rel.17
· The SRS for positioning is configured in the same band and CC as the initial UL BWP
· Signaling details are up to RAN2
· The following is up to UE capability indication
· Support of different SCS, CP type from the initial UL BWP
· Support a different center frequency between the SRS for positioning and the initial UL BWP
· Whether bandwidth of SRS for positioning may not include bandwidth of the CORESET#0 and SSB



The center frequency of SRSPos-Only UL BWP can be different from initial UL BWP in accordance with the above previous agreement. In that case, the RF retuning time is required for UE to switch RF chain regardless of type of duplex. Considering it, RAN1 should also agree to apply the capability for FDD and then leave the detail values up to RAN4.

Observation #1: 
· The RF retuning time is required for UE to switch RF chain regardless of type of duplex.
 
Proposal #1: 
· RAN1 should also agree to apply the capability for FDD and then leave the detail values up to RAN4.

The one of the additional points that should be discussed is a collision handling between SRS for positioning and other UL channels in the RRC inactive state. In case of PRS, the priority rule is agreed as shown in the below. 
	Agreement:
· From RAN1 perspective, in RRC_INACTIVE state, reception of DL PRS has lower priority than other DL signals/channels (SSB, SIB1, CORESET0, MSG2/MSGB, paging, DL SDT)
· FFS how to determine conflicts in DL PRS and other DL signals/channels reception by UE
· FFS how to handle retuning time for the case when DL PRS and other DL signals/channels are allocated in different BW and/or have the same or different SCS as initial DL BWP
· Send LS to RAN4 (cc RAN2) and ask if there is any feedback


Currently, additional PUSCH such as CG-SDT and RA-SDT can be transmitted within the initial BWP in addition to PUSCH for both msg3 and msgA PUSCH. Furthermore, PUCCH also can be transmitted in case of CG-SDT. So, considering the facts that SRS for positioning can be configured to occupy at most 12 symbols in one slot and limited uplink resources, a priority rule between SRS for positioning and other UL channels (e.g. PUSCH and PUCCH) should be discussed and defined to handle collision between SRS for positioning and other UL channels (e.g. PUSCH and PUCCH). 

[bookmark: _Ref36563121]Observation #2: 
· The SRS for positioning can collide with the following UL channels in the RRC Inactive state:
· PUSCH (in both SDT and RACH procedures(except for RA-SDT))
· PUCCH (in CG-SDT procedure)

Proposal #2: 
· RAN1 should discuss/define a priority rule between SRS for positioning and other UL channels (e.g. PUSCH and PUCCH).

Regarding the issue, it would be fully acceptable/considerable that PUSCH in the RACH procedure (except for RA-SDT) needs to have higher priority than SRS for positioning since the common RACH procedure is the one of the major procedure in the RRC inactive state and it is used for many purposes. 

Observation #3: 
· Except for RA-SDT, PUSCH in the common RACH procedure needs to have higher priority than SRS for positioning since the common RACH procedure is the one of the major procedure in the RRC inactive state and it is used for many purposes.

But for SDT, at least we think that RAN1 should consider the issue in the efficiency perspective and also need to figure out carefully which has more critical impact between SRS for positioning and PUSCH/PUCCH for SDT. In case of CG-SDT, multiple resources can be configured and then the resources might be reserved until the UE is ready to transmit small data. When the SRS for positioning has lower priority than PUSCH/PUCCH for SDT and the resource are overlapped, not only do resources for PUSCH/PUCCH can be abandoned even UE does not ready for transmission of SDT, latency for positioning measurement would increase. Furthermore, even though the small data cannot be transmitted at this time, the UE spontaneously regards the PUSCH for SDT as invalid and then the small data can be naturally transmitted through RA-SDT procedure. For RA-SDT, even though UE also fails to attempt transmission of SDT when SRS for positioning has higher priority and the resource are overlapped, UE can repeat it several times in accordance with back-off indicator. For both case (CG/RA-SDT), we think that latency is not a crucial factor for SDT if the data is transmitted properly without change of RRC state. To sum up the whole facts, RAN1 should at least adopt that SRS for positioning has higher priority than PUSCH/PUCCH for SDT.

Observation #4: 
· When the SRS for positioning has lower priority than PUSCH/PUCCH for SDT and resources are overlapped, followings can be observed:
· Pre-configured multiple set of resources for PUSCH/PUCCH can be abandoned even though UE does not expect to use resources for CG-SDT. 
· The latency for positioning measurement increases.
· Even though UE fails to attempt transmission of SDT, UE can repeat it several times.
· Latency is not a crucial factor for SDT if the data transfer is transmitted properly without change of RRC state.

Proposal #3: 
· For priority rule between SRS for positioning and other UL channels (e.g. PUSCH and PUCCH), RAN1 should adopt following rules:
· SRS for positioning has higher priority than PUSCH/PUCCH for SDT
· SRS for positioning has lower priority than other UL channel (except for PUSCH/PUCCH for SDT)
· 

Based on the above discussion, we propose corresponding text proposal as follow. 

Proposal #4: 
· Adopt the following text proposal for collision handling between SRS-Pos and other UL channels in 38.214:


	-------------------------------------------------Start of Text Proposal for 38.214-----------------------------------------------
6.2.1.4	UE sounding procedure for positioning purposes
----------------------------------------------------- Unchanged part 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 numerology as configured for the initial UL BWP. Subject to UE capability, the UE may be configured with an SRS resource for positioning including frequency location and bandwidth, numerology, and CP length for transmission of the SRS in RRC_INACTIVE mode. If the transmission of SRS for positioning in RRC_INACTIVE mode [with the switching time] [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. The SRS resource for positioning in RRC_INACTIVE mode is configured in the same band and CC as the initial UL BWP.
The UE in RRC_INACTIVE mode expects to prioritize an SRS configured by the higher layer parameter SRS-PosResource than the transmission of configured grant Type 1 PUSCH and PUCCH with HARQ-ACK information associated with the PDSCH receptions as described in Clause 19.1 of [6, TS38.213]. The UE expects to prioritize an SRS configured by the higher layer parameter SRS-PosResource than the transmission of PUSCH in as defined in Clause 19.2 of [6, TS 38.213]; otherwise, the UE does not expect to prioritize SRS for positioning than UL channels/signals.
----------------------------------------------------- Unchanged part omitted ------------------------------------------------ ---
--------------------------------------------------------End of Text Proposal -----------------------------------------------------





Conclusion
In this contribution, we discussed maintenance for Rel-17 NR positioning other enhancements and our proposal is summarized below:

SRS for positioning transmission in RRC inactive state

Observation #1: 
· The RF retuning time is required for UE to switch RF chain regardless of type of duplex.
 
Proposal #1: 
· RAN1 should also agree to apply the capability for FDD and then leave the detail values up to RAN4.

Observation #2: 
· The SRS for positioning can collide with the following UL channels in the RRC Inactive state:
· PUSCH (in both SDT and RACH procedures(except for RA-SDT))
· PUCCH (in CG-SDT procedure)

Proposal #2: 
· RAN1 should discuss/define a priority rule between SRS for positioning and other UL channels (e.g. PUSCH and PUCCH).

Observation #3: 
· Except for RA-SDT, PUSCH in the common RACH procedure needs to have higher priority than SRS for positioning since the common RACH procedure is the one of the major procedure in the RRC inactive state and it is used for many purposes.

Observation #4: 
· When the SRS for positioning has lower priority than PUSCH/PUCCH for SDT and resources are overlapped, followings can be observed:
· Pre-configured multiple set of resources for PUSCH/PUCCH can be abandoned even though UE does not expect to use resources for CG-SDT. 
· The latency for positioning measurement increases.
· Even though UE fails to attempt transmission of SDT, UE can repeat it several times.
· Latency is not a crucial factor for SDT if the data transfer is transmitted properly without change of RRC state.

Proposal #3: 
· For priority rule between SRS for positioning and other UL channels (e.g. PUSCH and PUCCH), RAN1 should adopt following rules:
· SRS for positioning has higher priority than PUSCH/PUCCH for SDT
· SRS for positioning has lower priority than other UL channel (except for PUSCH/PUCCH for SDT)

Proposal #4: 
· Adopt the following text proposal for collision handling between SRS-Pos and other UL channels in 38.214:


	-------------------------------------------------Start of Text Proposal for 38.214-----------------------------------------------
6.2.1.4	UE sounding procedure for positioning purposes
----------------------------------------------------- Unchanged part 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 numerology as configured for the initial UL BWP. Subject to UE capability, the UE may be configured with an SRS resource for positioning including frequency location and bandwidth, numerology, and CP length for transmission of the SRS in RRC_INACTIVE mode. If the transmission of SRS for positioning in RRC_INACTIVE mode [with the switching time] [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. The SRS resource for positioning in RRC_INACTIVE mode is configured in the same band and CC as the initial UL BWP.
The UE in RRC_INACTIVE mode expects to prioritize an SRS configured by the higher layer parameter SRS-PosResource than the transmission of configured grant Type 1 PUSCH and PUCCH with HARQ-ACK information associated with the PDSCH receptions as described in Clause 19.2 of [6, TS38.213]. The UE expects to prioritize an SRS configured by the higher layer parameter SRS-PosResource than the transmission of PUSCH in as defined in Clause 19.2 of [6, TS 38.213]; otherwise, the UE dose not expect to prioritize SRS for positioning than UL channels/signals.
----------------------------------------------------- Unchanged part omitted ------------------------------------------------ ---
--------------------------------------------------------End of Text Proposal -----------------------------------------------------
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