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Introduction
In RAN1#111, the following papers provided input on maintenance of latency improvements for DL and DL+UL methods and positioning for UE in RRC_INACTIVE.
[1] R1-2210899	Remaining issues of Rel-17 positioning enhancements	Huawei, HiSilicon
[2] R1-2211162	Correction on configuration of UE Tx TEG association information reporting	CATT
[3] R1-2211163	Discussion on configuration of UE Tx TEG association information reporting	CATT
[4] R1-2211308	Maintenance of NR Positioning Enhancements	Nokia, Nokia Shanghai Bell
[5] R1-2211309	Correction on PRS RSTD and PRS RSRPP reporting	Nokia, Nokia Shanghai Bell
[6] R1-2211310	Correction on DL PRS priority states in PPW	Nokia, Nokia Shanghai Bell
[7] R1-2211498	Draft CR on priority issue in PPW	ZTE
[8] R1-2211499	Draft CR on UE TEG margin value report	ZTE
[9] R1-2212020	Discussion on PRS collision handling for UL signals in PPW	Samsung
[10] R1-2212021	Draft CR for PRS collision handling for UL signals in PPW	Samsung
[11] R1-2212466	Corrections on parameters for NR positioning	Huawei, HiSilicon
[12] R1-2212494	Corrections on UE behaviour of other DL signals and channels	Huawei, HiSilicon
[13] R1-2212495	Corrections on N2 symbols on the collision action timeline	Huawei, HiSilicon
[14] R1-2212502	Maintenance for NR positioning enhancements	Ericsson
[15] Late submission
[16] R1-2212503	draft CR for maitnenance of NR positioning enhancements	Ericsson
This paper provides the moderator summary of solutions to improve positioning latency for DL and DL+UL methods and positioning for UEs in RRC_INACTIVE.
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	ZTE
	Chuangxin Jiang
	jiang.chuangxin1@zte.com.cn

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	






SSB in priority state st3
	Company
	Proposals

	Nokia, NSB [4, R1-2211308]
	Proposal 4: Clarify that priority state 3, ‘st3’, is meant to be when DL PRS is lower priority than all other DL signals/channels including SSB.
Proposal 5: Endorse the CR in R1-2211310.



The following CR is related to this subject matter.
	Company
	Proposed changes

	Nokia, NSB [6, R1-2211310]
		Reason for change:
	The SSB should be higher priority than the DL PRS per RAN4 agreement. Inside a PPW the PRS priority indicator has three states which are described in the specification. Currently state 3 reads as if the SSB should be higher priority than PRS which is not the intention.  

	
	

	Summary of change:
	In Clause 5.1.6.5, clarify that the priority state 3, ‘st3’, is meant to be when DL PRS is lower priority than all other DL signals/channels including SSB.   

	
	

	Consequences if not approved:
	Incorrect UE behavior by treating SSB as lower priority than DL PRS.  



The UE is expected to measure the DL PRS outside the measurement gap, subject to UE capability, if the DL PRS is inside the active DL BWP and has the same numerology as the active DL BWP and is within the DL PRS processing window indicated by higher layer parameter DL-PPW-PreConfig. The UE is not expected to measure the DL PRS outside the measurement gap if the expected received timing difference between the DL PRS from the non-serving cell and that from the serving cell, determined by the higher layer parameters nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty, is larger than maximum Rx timing difference provided by UE capability. For receiving the DL PRS outside the measurement gap and within the DL PRS processing window, the UE determines the DL PRS priority as indicated by higher layer parameter priority subject to UE capability or as implied by UE capability: 
-	with value 'st1' where the DL PRS is higher priority than all the DL signal/channels except SSB, or 
-	with value 'st2' where the DL PRS is lower priority than PDCCH and the PDSCH scheduled by DCI formats 1_1 or 1_2 with the priority indicator field in the corresponding DCI format set to 1, and is higher priority than other DL signals/channels except SSB, or
-	with value 'st3' where the DL PRS is lower priority than all the DL signals/channels except including SSB.



FL comments
With respect to the handling of SSB, RAN1 agreed to leave it up to RAN4. However, the current text in TS 38.214 could be interpreted as that for ‘st3’, PRS is higher priority than SSB, while the intention of the spec is to only address the priority between DL signals and channels without considering SSB at all.
It is also FL understanding that when adding SSB, this may trigger the discussion on “SSB to measure” and “SSB not to measure” according to the discussion in earlier meetings.
The cover sheet should be changed, including the clause affected (should not include 6.2.1.4) and other specs affected (should not tick other core specifications)
Companies are encouraged to check whether the change from Nokia [4] can eliminate such an ambiguity without causing further confusion.

Proposal 2-1
The change in the draft CR R1-2211308 is endorsed in principle.
	Company
	Yes/No
	Comments 

	Samsung 
	No
	From spec reading perspective, saying “PRS is lower priority than A except B”, doesn’t mean PRS is high priority than B, it only means the low priority part doesn’t apply to B, what happened to B is not defined here. 

	ZTE
	No
	SSB priority is not defined in 38.214, we don’t think the change is complete. We prefer no change in RAN1 spec.

	vivo
	
	If the priority between the SSB and PRS needs to be clarified, we propose adding the following sentence to illustrate the issue other than modify st3
For receiving the DL PRS outside the measurement gap and within the DL PRS processing window, the priority between DL PRS and SSB is defined in [11, TS 38.133]


	CATT
	
	Okay to discuss. For ‘st1', ‘st2' and ‘st3’, it says ‘except SSB”. It would be better to clarify what the ‘except SSB’ mean, e.g., it means “the priority between DL PRS and SSB is defined in [11, TS 38.133]” as suggested by vivo.

	Huawei, HiSilicon
	No
	OK with vivo’s approach.

	Qualcomm
	
	We prefer vivo’s suggestion to avoid a misunderstanding and conflict between 38.214’s wording and 38.133

	Nokia/NSB
	Yes
	We don’t understand the comments from other companies that the spec is clear. To us saying “PRS is lower priority than A expect B” can be confusing. We support the change and at a minimum we think we could just remove “excluding SSB” all together from this part of the spec. That way there can be no ambiguity. 



FL comments
It appears that vivo’s version seems acceptable by most companies, and adding another state on SSB, the possibility of misunderstanding the currently could be low.
The FL recommend to go with vivo’s suggestion.

Proposal 2-1a
The following text proposal with regards to the priority between PRS and SSB to clause 5.1.6.5 of TS 38.214 is endorsed.
	The UE is expected to measure the DL PRS outside the measurement gap, subject to UE capability, if the DL PRS is inside the active DL BWP and has the same numerology as the active DL BWP and is within the DL PRS processing window indicated by higher layer parameter DL-PPW-PreConfig. The UE is not expected to measure the DL PRS outside the measurement gap if the expected received timing difference between the DL PRS from the non-serving cell and that from the serving cell, determined by the higher layer parameters nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty, is larger than maximum Rx timing difference provided by UE capability. For receiving the DL PRS outside the measurement gap and within the DL PRS processing window, the priority between DL PRS and SSB is defined in [11, TS 38.133] and the UE determines the DL PRS priority as indicated by higher layer parameter priority subject to UE capability or as implied by UE capability: 
-	with value 'st1' where the DL PRS is higher priority than all the DL signal/channels except SSB, or 
-	with value 'st2' where the DL PRS is lower priority than PDCCH and the PDSCH scheduled by DCI formats 1_1 or 1_2 with the priority indicator field in the corresponding DCI format set to 1, and is higher priority than other DL signals/channels except SSB, or
-	with value 'st3' where the DL PRS is lower priority than all the DL signals/channels except SSB.



PRS and UL in the PPW
	Company
	Proposals

	Samsung [9, R1-2212020]
	Proposal 1: When the UE has an activated PRS processing window with type-1A or type-1B and the UE determines the presence of other UL signals and channels no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing μ of the DL PRS, before the first symbol of the PRS processing window, the UE is expected to transmit the other UL signals and channels and drop all PRS within the PRS processing window. When the UE has an activated PRS processing window with type-2 and the UE determines the presence of other UL signals and channels no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing μ of the DL PRS, before the DL PRS symbol, the UE is expected to transmit the other UL signals and channels and drop the DL PRS symbol. 
When the UE has an activated PRS processing window with type-1A or type-1B and the UE determines the presence of other UL signals and channels later than N2 symbols, defined in clause 6.4 for the subcarrier spacing μ of the DL PRS, before the first symbol of the PRS processing window, the UE is not required to transmit the other UL signals and channels and may receive the DL PRS. When the UE has an activated PRS processing window with type-2 and the UE determines the presence of other UL signals and channel later than N2 symbols, defined in clause 6.4 for the subcarrier spacing μ of the DL PRS, before the DL PRS symbols, the UE is not required to transmit the other UL signals and channels and may receive the DL PRS symbol.



The following CR is related to this subject matter.
	Company
	Proposed changes

	Samsung [10, R1-2212021]
		Reason for change:
	The PRS reception will have collision with other UL signals which requires the detection timeline check, which is missing in current spec.

	
	

	Summary of change:
	Add the text to describle the PRS collision time check with other UL signals.  When the UE determines the presence of other UL signals and channels no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS,  before the first symbol of the PRS, the UE is expected to transmit the UL signals and channels and drop SRS; Otherwise, the UE is not required to transmit the other UL signals and channels and may receive PRS.

	
	

	Consequences if not approved:
	The PRS timeline check will be missing, there could be ambigulity on whether to proceed the PRS rx or other UL TX;



When the UE has an activated PRS processing window with type1A or type1B and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS in the PRS processing window or the presence of other UL signals and channels no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the first symbol of the PRS processing window, the UE is expected to receive the other DL signals and channels or transmit otherUL signals and channels and drop all PRS within the PRS processing window. When the UE has an activated PRS processing window with type2 and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS on a symbol configured with the DL PRS or the presence of other UL signals and channels no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the DL PRS symbol, the UE is expected to receive the other DL signals and channels or transmit otherUL signals and channels and drop the DL PRS symbol. 
When the UE has an activated PRS processing window with type1A or type1B and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS in the PRS processing window or the presence of other UL signals and channels later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the first symbol of the PRS processing window, the UE is not required to receive the other DL signals and channels or transmit the other UL signals and channels and may receive the DL PRS and consider the DL PRS as higher priority in the PRS processing window. When the UE has an activated PRS processing window with type2 and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS on a symbol configured with the DL PRS or the presence of other UL signals and channels later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the DL PRS symbols, the UE is not required to receive the other DL signals and channels or transmit the other UL signals and channels and may receive the DL PRS symbol and consider the DL PRS as higher priority in that symbol. 




FL comments
The proposed changes expect to extend the collision between PRS and other DL to between PRS and UL as well. From the change, the FL observes that
For type 1A and type 1B, it means that no periodic UL signals/channels (including LTE for type 1A) should be present in the PPW, otherwise, UE will drop the PRS.
The action timeline also does not account for the dynamic SFI indicated UL (according to TS 38.213).
The CR format should be changed.
There were some discussions in RAN1#110bis-e (see R1-2210558). The necessity of specifying action timeline for UL is not concluded due to various reasons. It is unclear whether the positions have changed.

Question 3-1
Do you agree with the changes in the draft CR R1-2212020 in principle?
	Company
	Yes/No
	Comments 

	Samsung
	Yes, at least to be discussed.
	For type 1A and type 1B, it means that no periodic UL signals/channels (including LTE for type 1A) should be present in the PPW, otherwise, UE will drop the PRS.
[SS]: for CG PUSCH type 2 which needs DCI activation, that’s not the case. 
The action timeline also does not account for the dynamic SFI indicated UL (according to TS 38.213).
[SS]: as discussed in last meeting, this can be discussed.
The CR format should be changed.
[SS]: this could be discussed as well.


	ZTE
	No
	This issue has been discussed before. Again, as described in 38.214 as follows, PRS is only transmitted in DL symbols, should have no collision with UL symbols if SFI issue is not considered. In the flexible symbols indicated by SFI, all collision issues including CSI-RS, PRS, etc.. are well specified in 38.213. We don’t see additional timeline is needed only for PRS. 

38.214
The UE is expected to measure the DL PRS outside the measurement gap, subject to UE capability, if the DL PRS is inside the active DL BWP and has the same numerology as the active DL BWP and is within the DL PRS processing window indicated by higher layer parameter DL-PPW-PreConfig

	vivo
	
	We prefer to close the issue and conclude the issue is not considered in the Rel-17

	Huawei, HiSilicon
	No
	We do not think action timeline should be introduced in this way.

	Qualcomm
	No
	Same view as ZTE

	Nokia/NSB
	No
	



FL comments
Only the source company supports the change, while all the other companies do tno support. FL would recommend to conclude this issue.

Proposal 3-1 (for conclusion)
RAN1 will not define the collision detection timeline between PRS and UL in the PPW, and the changes in R1-2212021 are not pursued.

PPW in RACH procedure
The following CR is related to this subject matter.
	Company
	Proposed changes

	ZTE, [7, R1-2211498]
		Reason for change:
	In RAN1#108e meeting, a reply LS R1- 2202849 was sent to RAN2 where one of issues was on PPW as follows.
	Agreement
RAN1 Answer: RAN1 agreed that PRS processing window configuration is provided per DL BWP.
UE can be configured with multiple PRS processing windows in one DL BWP.
The maximum number of PPW configuration is 4 per DL BWP, but the number of activated PRS processing window per DL BWP is 1. In addition, RAN1 would like to note the maximum number of activated PRS processing windows across all active DL BWPs is 4, and those activated PRS processing windows are not overlapping in time.
It is RAN1 understanding that UE should monitor PDCCH during RAR window/msgB window or contention resolution timer for the affected symbols by the PRS processing window.



As shown in the last sentence of the agreement, UE should monitor PDCCH during RAR window/msgB window or contention resolution timer for the affected symbols within PPW, regardless PRS is higher priority or not. 

However, the above agreement in bold is not reflected in the existing TS 38.214 as well as TS 38.331. Since all detailed priority refers to TS 38.214 as described in TS 38.331 as follows, it is better to update TS 38.214 to reflect the agreement. 

TS 38.331
	priority
Indicates the priority between PDCCH/PDSCH/CSI-RS and PRS as specified in TS 38.214 [19].





	
	

	Summary of change:
	Add description on priority in PPW based on the agreement.

	
	

	Consequences if not approved:
	TS 38.214 is not correct since PRS can be higher priority than PDCCH during RAR window/msgB window or contention resolution timer.  That is not aligned with previous agreement. 



The UE is expected to measure the DL PRS outside the measurement gap, subject to UE capability, if the DL PRS is inside the active DL BWP and has the same numerology as the active DL BWP and is within the DL PRS processing window indicated by higher layer parameter DL-PPW-PreConfig. The UE is not expected to measure the DL PRS outside the measurement gap if the expected received timing difference between the DL PRS from the non-serving cell and that from the serving cell, determined by the higher layer parameters nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty, is larger than maximum Rx timing difference provided by UE capability. For receiving the DL PRS outside the measurement gap and within the DL PRS processing window, if the UE need to monitor PDCCH during RAR window or msgB window or contention resolution timer, the UE assumes the PDCCH is higher priorty than PRS except SSB, otherwise, the UE determines the DL PRS priority as indicated by higher layer parameter priority subject to UE capability or as implied by UE capability: 




FL comment
The changes from ZTE [7] attempt to capture the behaviour of PRS reception in PPW during the RACH procedure. According to the FL understanding, MAC specification is already clear in clause 5.24 of TS 38.321, and there should be no need to further capture it again in TS 38.214.
	When PPW is activated and PRS has higher priority than DL channel and signals, for the affected symbols within the PPW according to clause 5.1.6.5 in TS 38.214 [7], the MAC entity shall:
1>	if the ra-ResponseWindow or the ra-ContentionResolutionTimer or the msgB-ResponseWindow is running:
2>	monitor the PDCCH as specified in clauses 5.1.4 and 5.1.5.
1>	else:
2>	not receive DL-SCH;
2>	not receive PDCCH.



Question 4-1
Do you agree with the changes in the draft CR R1-2211498?
	Company
	Yes/No
	Comments 

	Samsung 
	NO, but could be discussed.
	As FL cited RAN2 spec, it was somehow already specify the behaviour. We are ok to discuss whether additional work needs from RAN1 to capture.

	ZTE
	Yes
	To FL, thanks for pointing out 38.321. From our view, it is better to make RAN1 spec readable for all cases including PRACH related PDCCHs and other DL signals. Hence, we are also OK to have the following change
For receiving the DL PRS outside the measurement gap and within the DL PRS processing window,  the UE determines the DL PRS priority as indicated by higher layer parameter priority subject to UE capability or as implied by UE capability, and the UE behavior is described in [10, TS 38.321] when  the ra-ResponseWindow or the ra-ContentionResolutionTimer or the msgB-ResponseWindow is running.: 

	vivo
	
	Same view as FL

	CATT
	
	Since RAN2 already defines it,we may want to avoid the duplication. Maybe RAN1 specs can add a reference to 38.321.

	Huawei, HiSilicon
	No
	We do not think such a duplication is an essential correction.

	Qualcomm
	No
	May be open in the new suggestion from ZTE, but it is not really necessary

	Nokia/NSB
	No
	Same view as FL



FL comments
It appears that only the source company prefer to capture that, while Qualcomm expressed openness to the new suggestion even though doubting the necessity of it. It is not clear if the revision from the source companies can be acceptable to all.

Proposal 4-1
RAN1 to discuss the necessity of the following text proposal with respect to the PRS processing during RACH procedure to the clause of 5.1.6.5 of TS 38.214.
	The UE is expected to measure the DL PRS outside the measurement gap, subject to UE capability, if the DL PRS is inside the active DL BWP and has the same numerology as the active DL BWP and is within the DL PRS processing window indicated by higher layer parameter DL-PPW-PreConfig. The UE is not expected to measure the DL PRS outside the measurement gap if the expected received timing difference between the DL PRS from the non-serving cell and that from the serving cell, determined by the higher layer parameters nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty, is larger than maximum Rx timing difference provided by UE capability. For receiving the DL PRS outside the measurement gap and within the DL PRS processing window, the UE determines the DL PRS priority as indicated by higher layer parameter priority subject to UE capability or as implied by UE capability, and the UE behavior is described in [10, TS 38.321] when  the ra-ResponseWindow or the ra-ContentionResolutionTimer or the msgB-ResponseWindow is running: 




UE behaviour of other DL signals and channels
The following CR is related to this subject matter.
	Company
	Proposed changes

	Huawei, HiSilicon [12, R1-2212494]
		Reason for change:
	For the DL signals/channels that collide with DL-PRS based on priority, the intended UE behaviour should be to receive instead of to measure.


	
	

	Summary of change:
	Change “measured” to “received” for the handling of other DL signals/channels.


	
	

	Consequences if not approved:
	UE behaviour of handling other DL signals/channels is not correct.



When the UE is expected to measure the DL PRS outside the measurement gap in a configured PRS processing window with type1A and if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels are not expected to be measured received by the UE. When the UE is expected to measure the DL PRS outside the measurement gap in a configured PRS processing window with type1B and if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels in the same band as the DL PRS are not expected to be measured received by the UE. When the UE is expected to measure the DL PRS outside the measurement gap in a configured PRS processing window with type2 if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels from the impacted serving cells are not expected to be measured received by the UE on the overlapped symbols with the DL PRS, where impacted serving cells refer to the serving cell on which the DL-PPW-PreConfig is configured for a frequency range 1 band, and all the serving cells in the same band as the DL PRS for a frequency range 2 band.
When the UE has an activated PRS processing window with type1A or type1B and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS in the PRS processing window no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the first symbol of the PRS processing window, the UE is expected to receive the other DL signals and channels and drop all PRS within the PRS processing window. When the UE has an activated PRS processing window with type2 and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS on a symbol configured with the DL PRS no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the DL PRS symbol, the UE is expected to receive the other DL signals and channels and drop the DL PRS symbol. 



FL comment
The changes in R1-2212494 expect to fix the UE behaviour on other DL signals and channels from “measure” to “receive”, which seems a correct change.

Proposal 5-1
The changes in the draft CR R1-2212494 are endorsed.
	Company
	Yes/No
	Comments 

	Samsung
	No
	From spec reading perspective, we did not see the true difference of these two. 

	ZTE
	No
	‘measure’ is more accurate than ‘receive’ in our view. That’s because UE usually always buffer/receive all DL signals, once UE determines the priority, then UE may not decode/measure the low priority signals. 

	vivo
	
	We are okay with the two wording, and not sure about the significant difference.

	CATT
	
	Share the similar view as ZTE, ‘measure’ may be more accurate than ‘receive’.

	Huawei, HiSilicon
	Yes
	We do not think it is correct to say UE measure PDSCH. Measure/measurement is very specific. We are fine to merge the change to the alignment CR.

	Qualcomm
	No
	

	Nokia/NSB
	No
	Same as ZTE



FL comments
It appears that most companies do not think that the change is needed.

Proposal 5-1a
The changes in the draft CR R1-2212494 are not pursued.

N2 symbol interpretation
The following CR is related to this subject matter.
	Huawei, HiSilicon [13, R1-2212495]
		Reason for change:
	The collision detection timeline for high priority DL signals and channels and low priority PRS refers to the N2 symbols defined section 6.4. However there exist two sets of N2 symbols corresponding to different UE PUSCH preparation capabilities.


	
	

	Summary of change:
	Clarify that the N2 symbols refers to the N2 defined for PUSCH preparation capability 1, irrespective of whether UE supports PUSCH preparation capability 2.


	
	

	Consequences if not approved:
	Ambiguity exists in how to interpret the N2 symbols for the collision action timeline.




When the UE has an activated PRS processing window with type1A or type1B and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS in the PRS processing window no later than N2 symbols, defined in Table 6.4-1 of clause 6.4 for the subcarrier spacing  of the DL PRS, before the first symbol of the PRS processing window, the UE is expected to receive the other DL signals and channels and drop all PRS within the PRS processing window. When the UE has an activated PRS processing window with type2 and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS on a symbol configured with the DL PRS no later than N2 symbols, defined in Table 6.4-1 of clause 6.4 for the subcarrier spacing  of the DL PRS, before the DL PRS symbol, the UE is expected to receive the other DL signals and channels and drop the DL PRS symbol. 
When the UE has an activated PRS processing window with type1A or type1B and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS in the PRS processing window later than N2 symbols, defined in Table 6.4-1 of clause 6.4 for the subcarrier spacing  of the DL PRS, before the first symbol of the PRS processing window, the UE is not required to receive the other DL signals and channels and may receive the DL PRS and consider the DL PRS as higher priority in the PRS processing window. When the UE has an activated PRS processing window with type2 and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS on a symbol configured with the DL PRS later than N2 symbols, defined in Table 6.4-1 of clause 6.4 for the subcarrier spacing  of the DL PRS, before the DL PRS symbols, the UE is not required to receive the other DL signals and channels and may receive the DL PRS symbol and consider the DL PRS as higher priority in that symbol. 



FL comment
The changes in R1-2212495 expect to clarify the N2 symbol interpretation for the action timeline as the N2 for the PUSCH preparation capability 1 since two sets of N2 are defined.

Question 6-1
Do you agree with the changes in the draft CR R1-2212495?
	Company
	Yes/No
	Comments 

	Samsung 
	Yes
	Seems fine.

	ZTE
	No
	This is an incompatible change. ‘N2’ symbol should be based on PUSCH preparation capability if we follow the current 38.214. However, with this CR, the UE behavior is changed.

	Huawei, HiSilicon
	Yes
	We think it should be clarified that whether the N2 symbol for this case can also be subject to UE PUSCH capability 2.

	Qualcomm
	Yes
	

	Nokia/NSB
	Yes
	Seems okay to avoid any confusion



FL comments
It appears that only one companies think that there is a technical disagreement on the change, while most companies think thatac some change is needed. The FL would recommend to discuss the issue online and come back to the CR.

Proposal 6-1
RAN1 to discuss the N2 symbol interpretation for the collision timeline in the PPW.
Alt.1 N2 symbol is always associated with PUSCH preparation capability 1.
· Note: R1-2212495 is based on this interpretation.
Alt.2 N2 symbol is associated with the actual UE PUSCH preparation capability.
· Note: If UE supports PUSCH preparation capability 2, the N2 in the table 6.4-2 of 38.214 should be used.

Editorial correction
The following CR addresses some editorial corrections for positioning.
	Company
	Proposed changes

	Huawei, HiSilicon [11, R1-2212466]
		Reason for change:
	1. DL RSRPP should be changed to DL PRS-RSRPP and DL PRS RSRP should be changed to DL PRS-RSRP to align with the other part.

2. The description of numerology and CP for positioning in RRC_INACTIVE state is incorrect as numerology includes the CP type/length. So the numerology and CP should not be used at the same time.


	
	

	Summary of change:
	1. DL RSRPP is changed to DL PRS-RSRPP and DL PRS RSRP is changed to DL PRS-RSRP.

2. Change “numerology” to “subcarrier spacing” in RRC_INACTIVE state in clause 5.1.6.5 and clause 6.2.1.4 of TS 38.214.

3. Other miscellaneous corrections, including removing some instances of DL-PPW-Preconfig, and replace some of them with PRS processing window and adding quote to type1A, type1B, and type2.


	
	

	Consequences if not approved:
	The terminology used in the specification is not correct.



5.1.6.5	PRS reception procedure
========================= Unchanged parts =========================
The UE may be configured to measure and report, subject to UE capability, up to 24 DL PRS-RSRP measurements on DL PRS resources associated with the same dl-PRS-ID. When the UE reports DL PRS-RSRP measurements from one DL PRS resource set, the UE may indicate which DL PRS-RSRP measurements associated with the same higher layer parameter nr-DL-PRS-RxBeamIndex [17, TS 37.355] have been performed using the same spatial domain filter for reception if for each nr-DL-PRS-RxBeamIndex reported there are at least 2 DL PRS-RSRP measurements associated with it within the DL PRS resource set. When the UE reports DL PRS-RSRP measurements for a DL PRS resource, the reported multiple DL PRS-RSRP measurements associated with the same or different higher layer parameter nr-DL-PRS-RxBeamIndex may have the same or different timestamps. The UE may be configured to measure and optionally report, subject to UE capability, up to 24 DL PRS- RSRPP for the first detected path on DL PRS resources associated with the same dl-PRS-ID.
The UE may be configured to optionally report a differential DL PRS-RSRPP for a PRS resource with reference to [nr-DL-PRS-FirstPathRSRP-Result] and/or a differential DL PRS- RSRP with reference to [nr-DL-PRS-RSRP-Result] via higher layer parameter [NR-DL-AoD-AdditionalMeasurementElement].
========================= Unchanged parts =========================
The UE is expected to measure the DL PRS outside the measurement gap, subject to UE capability, if the DL PRS is inside the active DL BWP and has the same numerology as the active DL BWP and is within the DL PRS processing window indicated by higher layer parameter DL-PPW-PreConfig. The UE is not expected to measure the DL PRS outside the measurement gap if the expected received timing difference between the DL PRS from the non-serving cell and that from the serving cell, determined by the higher layer parameters nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty, is larger than maximum Rx timing difference provided by UE capability. For receiving the DL PRS outside the measurement gap and within the DL PRS processing window, the UE determines the DL PRS priority as indicated by higher layer parameter priority subject to UE capability or as implied by UE capability: 
-	with value 'st1' where the DL PRS is higher priority than all the DL signal/channels except SSB, or 
-	with value 'st2' where the DL PRS is lower priority than PDCCH and the PDSCH scheduled by DCI formats 1_1 or 1_2 with the priority indicator field in the corresponding DCI format set to 1, and is higher priority than other DL signals/channels except SSB, or
-	with value 'st3' where the DL PRS is lower priority than all the DL signals/channels except SSB.
Inside one DL-PPW-PreConfigPRS processing window the UE is only expected to measure a single DL PRS positioning frequency layer.
When the UE is expected to measure the DL PRS outside the measurement gap in a configured PRS processing window with 'type1A' and if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels are not expected to be measured received by the UE. When the UE is expected to measure the DL PRS outside the measurement gap in a configured PRS processing window with 'type1B' and if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels in the same band as the DL PRS are not expected to be measured received by the UE. When the UE is expected to measure the DL PRS outside the measurement gap in a configured PRS processing window with 'type2' if the DL PRS is determined to be higher priority than the DL signals and channels inside the PRS processing window, those DL signals and channels from the impacted serving cells are not expected to be measured received by the UE on the overlapped symbols with the DL PRS, where impacted serving cells refer to the serving cell on which the PRS processing windowDL-PPW-PreConfig is configured for a frequency range 1 band, and all the serving cells in the same band as the DL PRS for a frequency range 2 band.
When the UE has an activated PRS processing window with type1A or type1B and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS in the PRS processing window no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the first symbol of the PRS processing window, the UE is expected to receive the other DL signals and channels and drop all PRS within the PRS processing window. When the UE has an activated PRS processing window with type2 and the UE determines the presence of other DL signals and channels, except SSB, of higher priority than the DL PRS on a symbol configured with the DL PRS no later than N2 symbols, defined in clause 6.4 for the subcarrier spacing  of the DL PRS, before the DL PRS symbol, the UE is expected to receive the other DL signals and channels and drop the DL PRS symbol. 
[bookmark: OLE_LINK24]========================= Unchanged parts =========================
For a UE configured with preconfigured Measurement gap(s) for Positioning, when the UE receives an activation command, as described in clause 6.1.3.41 of [10, TS 38.321], for a preconfigured Measurement Gap for Positioning activation/deactivation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH.
For a UE configured with PRS Processing Window(s), when the UE receives an activation/deactivation command, as described in clause 6.1.3.42 of [10, TS 38.321], for a PRS processing window activation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. The UE is not expected to be indicated with more than 4 activated PRS processing windows by higher layer parameter DL-PPW-PreConfig across all active DL BWPs and is not expected to be indicated with the activated PRS processing windows DL-PPW-PreConfig that overlap in time.
========================= Unchanged parts =========================
The UE in RRC_INACTIVE mode is expected to prioritize the reception of any other DL signals and DL channels than the reception of DL PRS.
The UE in RRC_INACTIVE mode, subject to UE capability, is expected to process DL PRS outside or inside of the initial DL BWP. For DL PRS processing outside of the initial DL BWP, the UE may be configured with the same or different subcarrier spacing numerology and CP for PRS resources than those of the initial DL BWP. For DL PRS processing inside of the initial DL BWP, the UE is configured with the same subcarrier spacing numerology and CP for PRS resources as those of the initial DL BWP.
For a UE configured with preconfigured Measurement gap(s) for Positioning, when the UE receives an activation command, as described in clause 6.1.3.41 of [10, TS 38.321], for a preconfigured Measurement Gap for Positioning activation/deactivation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH.
For a UE configured with PRS Processing Window(s), when the UE receives an activation/deactivation command, as described in clause 6.1.3.42 of [10, TS 38.321], for a PRS processing window activation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot  where  is the SCS configuration for the PUCCH. The UE is not expected to be indicated with more than 4 activated PRS processing windows by higher layer parameter DL-PPW-PreConfig across all active DL BWPs and is not expected to be indicated with the activated PRS processing windows DL-PPW-PreConfig that overlap in time.
6.2.1.4	UE sounding procedure for positioning purposes
========================= Unchanged parts =========================
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 numerology 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 spacingnumerology, 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 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. If the transmission of SRS for positioning outside the initial BWP in RRC_INACTIVE mode with the switching time in paired spectrum or SUL band, subject to UE capability, collides in time domain with UL signals or channels on the same carrier, the SRS for positioning transmission is dropped in the symbol(s) where the collision occurs. 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.
If the UE in RRC_INACTIVE mode determines that the UE is not able to accurately measure the configured DL RS in SRS-SpatialRelationInfoPos for a SRS resource for positioning where the DL RS is semi-persistent or periodic, the UE stops transmission of the SRS resource for positioning.
The UE is not expected to simultaneously transmit SRS resources configured by the higher layer parameter SRS-PosResource on NUL and SUL band in RRC_INACTIVE mode.
========================= Unchanged parts =========================




FL comments
The editorial corrections include
Changing DL RSRPP to DL PRS-RSRPP
Changing numerology to subcarrier spacing
Changing various DL-PPW-PreConfig
The changes could be recommended for editor alignment CR.

Proposal 7-1 (for alignment TS 38.214 CR)
The changes in the draft CR R1-2212466 are endorsed for the editorial corrections.
	Company
	Yes/No
	Comments 

	Samsung 
	Yes
	Seems fine.

	ZTE
	
	We are OK for part of change as alignment CR including PRS-RSRPP, and  subcarrier spacing numerology .  For other parts, not really necessary.

	Huawei, HiSilicon
	Yes
	

	Nokia/NSB
	
	Same view as ZTE



FL comments
It appears that most companies are fine with part of the editorial change. The draft CR is revised to R1-2212731 for endorsement for the editorial corrections.

Proposal 7-2 (for alignment TS 38.214 CR)
The changes in the draft CR R1-2212731 (revised from R1-2212466) are endorsed for the editorial corrections.


Conclusion
Proposals for online presentation
Proposal 2-1a
The following text proposal with regards to the priority between PRS and SSB to clause 5.1.6.5 of TS 38.214 is endorsed.
	The UE is expected to measure the DL PRS outside the measurement gap, subject to UE capability, if the DL PRS is inside the active DL BWP and has the same numerology as the active DL BWP and is within the DL PRS processing window indicated by higher layer parameter DL-PPW-PreConfig. The UE is not expected to measure the DL PRS outside the measurement gap if the expected received timing difference between the DL PRS from the non-serving cell and that from the serving cell, determined by the higher layer parameters nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty, is larger than maximum Rx timing difference provided by UE capability. For receiving the DL PRS outside the measurement gap and within the DL PRS processing window, the priority between DL PRS and SSB is defined in [11, TS 38.133] and the UE determines the DL PRS priority as indicated by higher layer parameter priority subject to UE capability or as implied by UE capability: 
-	with value 'st1' where the DL PRS is higher priority than all the DL signal/channels except SSB, or 
-	with value 'st2' where the DL PRS is lower priority than PDCCH and the PDSCH scheduled by DCI formats 1_1 or 1_2 with the priority indicator field in the corresponding DCI format set to 1, and is higher priority than other DL signals/channels except SSB, or
-	with value 'st3' where the DL PRS is lower priority than all the DL signals/channels except SSB.



Proposal 3-1 (for conclusion)
RAN1 will not define the collision detection timeline between PRS and UL in the PPW, and the changes in R1-2212021 are not pursued.

Proposal 4-1
RAN1 to discuss the necessity of the following text proposal with respect to the PRS processing during RACH procedure to the clause of 5.1.6.5 of TS 38.214.
	The UE is expected to measure the DL PRS outside the measurement gap, subject to UE capability, if the DL PRS is inside the active DL BWP and has the same numerology as the active DL BWP and is within the DL PRS processing window indicated by higher layer parameter DL-PPW-PreConfig. The UE is not expected to measure the DL PRS outside the measurement gap if the expected received timing difference between the DL PRS from the non-serving cell and that from the serving cell, determined by the higher layer parameters nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty, is larger than maximum Rx timing difference provided by UE capability. For receiving the DL PRS outside the measurement gap and within the DL PRS processing window, the UE determines the DL PRS priority as indicated by higher layer parameter priority subject to UE capability or as implied by UE capability, and the UE behavior is described in [10, TS 38.321] when  the ra-ResponseWindow or the ra-ContentionResolutionTimer or the msgB-ResponseWindow is running: 



Proposal 5-1a
The changes in the draft CR R1-2212494 are not pursued.

Proposal 6-1
RAN1 to discuss the N2 symbol interpretation for the collision timeline in the PPW.
Alt.1 N2 symbol is always associated with PUSCH preparation capability 1.
· Note: R1-2212495 is based on this interpretation.
Alt.2 N2 symbol is associated with the actual UE PUSCH preparation capability.
· Note: If UE supports PUSCH preparation capability 2, the N2 in the table 6.4-2 of 38.214 should be used.

Proposal 7-2 (for alignment TS 38.214 CR)
The changes in the draft CR R1-2212731 (revised from R1-2212466) are endorsed for the editorial corrections.
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