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Introduction
This document summarizes the proposals received as part of Agenda Item 9.5.5 for RAN1#114 for the Rel-18 work item on expanded and improved NR positioning [1]. The objectives relevant for this agenda item are as follow:
	· Specify support of positioning for UEs with Reduced Capabilities (RedCap UEs)
· Specify support of Frequency Hopping (FH) beyond maximum RedCap UE bandwidth for reception of DL PRS and transmission of UL SRS for positioning [RAN1, RAN2].
· NOTE: The complexity of the corresponding capabilities for RedCap UEs should be addressed for the introduction of appropriate capabilities for RedCap UEs.
· Specify RRM requirements for positioning including RRM measurements and procedures for RedCap UEs for both with and without frequency hopping [RAN4].





Measurement reporting 
Background
During RAN1#112b and with an updated in RAN1#113, we reached the following agreement on measurement reporting: 

	Agreement
The previous agreement is updated as follows:

Agreement
For DL Rx hopping or UL Tx hopping, support the UE or gNB to report the following:
· A single measurement based on receiving multiple hops of the DL PRS or UL SRS for positioning
· One  measurement where a measurement is associated with one received hop
· FFS: indication of how many received hops / which received hops where used in the measurement report.
· Note: no new measurement definition is introduced in RAN1
· FFS: conditions when the above measurements are reported, and whether the above measurements can be reported together




In this section, we discuss proposals regarding the first FFS on hop indications and the second FFS on the conditions for reporting multi-hop or single hop measurements, and whether these can be reported together. 

Hop indication
Summary of contributions
The support for hop indication in the submitted contributions is as follow:
· [2],[8],[12],[19]
· [5],[7][16],[17][20],[22]
· [14] suggests to clarify first the purpose/benefit of hop indication

[17] also further develops how to indicate the hop measured. [20] proposes as an alternative to reported the measurement bandwidth. [22] proposes to report a hop index for TRP measurement (where UL Tx hopping is used), while for Rx hopping, it is proposed to report the measurement bandwidth and starting PRB. 

Company views are summarized in the table below:

	Company
	Proposal

	[2]
	Proposal 8: For DL and UL measurements associated with one received hop or multiple hops, the hop indication is NOT included in the measurement report.

	[5]
	Proposal 1: For DL PRS frequency hopping, UE reports a positioning measurement and information on DL PRS frequency hops associated with the positioning measurement (e.g., number of DL PRS frequency hops, or DL PRS frequency hop ID)

Proposal 11: LMF Support the gNB to indicate which received hop(s) are associated with a given measurement.


	[7]
	Proposal 2: For DL Rx hopping, support UE to report how many hops are used for the measurement report.
Proposal 7: For UL Tx hopping, support TRP to report how many and which hops are used for the measurement report.

	[8]
	Proposal 13-1: For UL SRS-pos Tx hopping, reporting the indication of how many received hops or which received hops where used in the measurement report from UE is not supported.


	[12]
	Proposal 1: For DL Rx hopping or UL Tx hopping, NO need to include the following contents in a measurement report:
•	Indication of which hop is used for a single-hop measurement;
•	Indication of which hops are used for multiple-hop measurement.

	[14]
	
Proposal 6:
•	RAN1 should discuss and clarify the benefit of reporting the hop indication in per/multiple hop measurement if it is supported.

	[16]
	Proposal 4: The UE includes the identity of received hop(s) in the measurement report

	[17]
	Proposal 2: support report the associated FH part information within one complete PRS.

Proposal 3: consider following two methods to report the FH part information associated with the reported value:
Method 1: the index(ies) of all related FH part in the reported measurements
Method 2: bitmap of all FH part(s)


	[19]
	 Proposal 2: Do not support an additional indication of how many received hops / which received hops where used in the measurement report.
•	Note: A UE may, up to UE implementation, to use the quality metric and the ReportingGranularityfactor to inform the LMF that a more accurate measurement is being reported.


	[20]
		Proposal 3-1: Report a total used BW for the measurements, not to report the number of hops for the measurements

	[22]
	Proposal 18	For TRP measurements on a single hop, the TRP provides in the measurement report the hop index corresponding to the measured hop in the SRS resource Frequency hopping pattern.
Proposal 19	For UE measurements on a single hop, the UE provides in the measurement report the starting PRB and number of PRB corresponding to the measured portion of the DL PRS bandwidth in the reported single hop.



[MEDIUM] First round
Considering the very even split between support and no support, we should first check if some kind of indication of the measured bandwidth should be included in the measurement report. We can agree in a second step what is the exact content of the indication (i.e. hop number, measured bandwidth with or without starting PRB, or other).   

Proposal 2.2.1-1: 
For measurements based on DL PRS with Rx frequency hopping or UL SRS with Tx hopping, the UE/gNB can additionally report   
· Indication of which hop(s) were used to produce the DL positioning measurement for UE reported DL positioning measurements 
· Indication of which hop(s) were used to produce the UL positioning measurement for gNB reported UL positioning measurements. 
FFS: how to indicate the reported hops. Solutions include but are not limited to hop ID, hop bandwidth or total measured bandwidth, with or without starting PRB, total measured bandwidth. 

Companies are encouraged to comment on the proposal in the table below:

Proposal 2.2.1-1: 
	Company
	Comment

	vivo
	We have some concerns about DL PRS measurement to indicate which hop is used since the hop don’t need to be configured.

	Spreadtrum
	We think hop indication is not needed.

	ZTE
	Agree. 
For DL, we think at least how many hops or how much bandwidth is used for measurement should at least be reported. Then, LMF can determine whether the positioning requirement is satisfied based on the reported bandwidth. If not, LMF can further request larger PRS bandwidth. 

	Qualcomm
	We also think that the hop indication is not needed. 

We believe that this issue can be addressed as follows without additional signaling:
· RAN4 will define some accuracy requrements and measurement period requirements under some side conditions and other minimal requirements.
· The LMF will sent a location request to the UE that requests the UE to perform a measurement based on multiple hops. 
· The UE is required to report a measurement based on multiple hops, which at least satisfies the minimum RAN4 requirements if the side conditions are met.
· The UE can always include information in the QualityMetric related to how good that meausrement is. Since the quality metric is provided in „meters“, the UE can provide the necessary information of how good the meausrement is.

With the above, the LMF, when it receives a measurement, it will know how good the measurement is. Even if the LMF knew which exact hops were measured, it cannot assume any better/worse quality compared to the case that a single hop-measurement is reported, unless the quality metric is suggesting that. 

	InterDigital
	We have a similar view with ZTE that at least how many hops or bandwidth used for measurement should be included in the report. It can be used by the LMF to estimate the quality of the meausrement reported by the UE or TRP.

	Futurewei
	As there are no clear benefits of hop indication in reporting, in particular, single hop measurements. Such a hop indication may not be needed. If it needs to be reported, it should be low priority.

	NEC
	Support. We think for determining DL positioning measurement, the indication can be used to reduce the implementation complexity of UE by avoiding some invalid hops with poor channel conditions.

	Huawei, HiSilicon
	Not support. The benefit is not clear.

	DOCOMO
	We don’t think the indication is necesarry since the purpose/benefit is not clear for us.

	CATT
	Support.
We think such indication of hopping may be useful for the calculation of posiiton, so the UE/gNB can additionally report.

	Ericsson
	Since the hopping pattern in DL Rx hopping is up to the UE, it would be beneficial to the LMF to know which part of the PRS bandwidth the measurement was performed on.  Alternateively, the measurement bandwidth could be reported. 





Per hop Measurement reporting
Summary of contributions

This section captures the proposals treating mainly the FFS from the RAN1#113 agreement on measurement reporting on the conditions when the single/multiple hop measurements are reported, and whether the measurements can be reported together.

The proposals can be grouped as follow:

[2] proposes to support both the case of single hop as an alternative to wideband measurement, or multihop (wideband) measurements together with a specific hop measurement. 
-[8,9] does not support the reporting of both single-hop and multi-hop measurement

[6,9,12,13,14,20] supports to report either a single or a multi-hop measurement, 

[10 13,16,20,22] propose that single hop is a fallback when multi hop measurement fails. 
· [13] propose to configure wether the single hop measurement is to be used a main measurement, a fallback to multihop measurement, or based on a measurement request.

[4,6,10] proposes to indicate in the report whether the report correspond to a single or a multi hop measurement. 
 - for this proposal, it is proposed to wait whether such indication is necessary. For example, if it is agreed to include the number of hops in the measurement reports, the indicator is not necessary. 

Company views are summarized in the table below:

	Company
	Proposal

	[2]
	Proposal 7: For measurement reporting for DL Rx hopping or UL Tx hopping, support the following options
Option 1: Report either a wideband measurement or a measurement for a specific hop
Option 2: Report both a wideband measurement and a measurement for a specific hop together if supported by UE/gNB
A UE capability should be introduced for Option 2


	[4]
	Proposal 2:	
•	An indication in measurement report may be needed to distinguish measurements based on multiple hops or one hop.

	[6]
	Proposal 1
•	For DL PRS or UL SRS for positioning with frequency hopping, positioning measurements based on single hop and multiple hops are separately reported. 
•	An indication of “single-hop” and “multiple-hop” can be included in the measurement report.

	[8]
	
Proposal 13-2: For UL SRS-pos Tx hopping, to report both of the measurement based on multiple hops or the measurement based on single hop together from gNB is not supported.

Proposal 13-3: For DL PRS Rx hopping, reporting the multiple measurements per hop from UE is not supported.

	[9]
	Proposal 7: For DL Rx hopping, support RedCap UE to report either one of the following measurements per measurement report, based on the UE frequency stitching capability.
1)	One single measurement based on receiving multiple hops, 
2)	per-hop measurement.  
Proposal 8: Do not support a RedCap UE to support both One single measurement based on receiving multiple hops and per-hop measurement.

	[10]
	 Proposal 1: When the measurement based on multiple hops succeed, measurement based on single hop should not be reported. When the measurement based on multiple hops fails, the measurement based on one received hop can be reported as a fallback.

Proposal 2: An indicator is needed to indicate the measurement based on multiple hops or based on single hop.

	[12]
	Proposal 2: DL and UL measurements associated with one received hop are reported separately from the measurement based on multiple hops.
•	Note: Up to UE/gNB to report the single hop measurement instead of the multiple-hop measurement.

	[13]
	Proposal 5: 
•	A single measurement can be fed back in the case that some of the hops are not combined in the measurement. 
•	To assist in the measurement, an indication of which received hops were used in the measurement report can be sent.
Proposal 6: 
•	For the measurement per hop, this can (a) be configured to be reported always with the single measurement, (b) be reported in a fall-back mode (e.g. if there is a failure in the single measurement), or (c) be reported by itself based on an explicit measurement request. 
•	To assist in the measurement, an indication of which received hops were measured and sent can be reported.

	[14]
	
Proposal 4:
•	DL and UL measurements associated with one received hop should be reported separately from the measurement based on multiple hops.
Proposal 5:
•	A fallback DL or UL measurement associated with one received hop should be reported separately from the measurement based on multiple hops, when the measurement based on multiple-hops measurement fails.


	[16]
	Proposal 2: If not all hops in a pattern are received, the UE or gNB reports one or more measurements where each measurement is associated with one received hop of DL PRS or UL SRS for positioning

Proposal 3: If all hops in a pattern are received, the UE or gNB reports coherently combined measurements (e.g., single measurement based on receiving multiple hops of DL PRS or UL SRS for positioning)

	[19]
	 Proposal 3:  For DL Rx hopping or UL Tx hopping,
•	A UE may report together the measurement based on receiving multiple hops and the measurement based on single hop. 
•	Up to RAN4 to define any conditions on when the measurements are reported, what/if requirements are needed to be specified if there collisions or hops are being dropped. 

Proposal 4:  Support an LMF to include an explicit request in the Location Request Signaling for a device to perform and report measurements according to DL PRS Rx frequency hopping.


	[20]
	Proposal 4-1: Don't report the measurements by one hop and by several hops simultaneously

	[22]
	Proposal 16	Do not support reporting both single-hop and wideband measurements.
Proposal 17	The UE/TRP can optionally report a single hop measurement when the main (wideband) measurement cannot be computed.




[MEDIUM] round 1
There is a majority of companies that support the case of reporting a measurement either based single- or multi-hop reception of the PRS or SRS.  Many companies also support the case of reporting the single measurement as a fallback to the multi-hop measurement.  Thus it is proposed to start the discussion with a single hop measurement as a fallback for multiple hop measurement. 

From the FL perspective, the single measurement is a legacy measurement for UEs that have declared a narrow bandwidth. For this measurement, any UE supporting legacy positioning features should be already able to produce a report.  For the case of fallback, this is a new feature on top of multi-hop based reporting. If a UE has declared capability for multi-hop, a separate capability could be used by UEs to indicate that fallback is supported. 


Proposal 2.3.1-1: 
For the conditions when the single and multiple hop measurements are reported 
· When the UE/TRP is configured to measure on a bandwidth wider than the redcap bandwidth (e.g. with Tx or Rx hopping), the UE can optionally be configured to report a measurement associated with one received hop as fallback when the wideband measurement fails. 
·  

Companies are encouraged to comment on the proposal in the table below:

Proposal 2.3.1-1: 
	Company
	Comment

	vivo
	We prefer to postpone the discussion in this release.

	ZTE
	Agree

	Qualcomm 
	We dont see the need to say that single-hop measurement is a „fallback“.

A UE, when it gets a locaton request, it has to include a measurement in the report. A „single-hop“ measurement will have to be reported according to the RAN4 minimum requirements, and a „multi-hop“ measurement will have to be reported according to the new RAN4 minimium requirements (when agreed). 

With regards to the reporting structure, there can just be 2 fields: the legacy one, and one more optional field for multi-hop RSTD /RxTx meausrement. The UE will be reporting the multi-hop measurement according to the received request and minimum reporting/measurement requirements. 

	InterDigital
	We have a question for clarificadtoin. For the one-hop measurement, does the UE or TRP report which hop was measured?

	NEC
	Not support. The measurement based on single hop can be reported together with combined measurement if the UE has the related capability. And as an additional measurement, more flexibility is provided to LMF to determine which measurement is more suitble for the final positioning. For example, the accuracy of the combined measurement decreases when any hop is in poor channel condition.

	Huawei, HiSilicon
	We agreed with the FL that a separate UE capability should be introduced to indicate that UE supports both.

However, we do not think that single hop should be the fallback. It could be possible to have wideband ToA reporting and single-hop CPP measurement.

	DOCOMO
	Support

	CATT
	Support

	Ericsson
	Support



[MEDIUM] round 2
From the received comments, at least 3 companies support reporting the single and multiple hop measurements together, based on a UE capability.  4 companies support using the single measurement as a fallback. 

Let’s see if a compromise can be reached where the two measurement can be reported together:

Proposal 2.3.1-2: 
 When the UE/TRP is configured to report a measurement based on Rx/Tx hopping, the UE/gNB can optionally be requested (according to a UE capability for the UE measurement)  to report a measurement associated with one received hop together with  the wideband measurement. 

Proposal 2.3.1-2: 
	Company
	Comment

	 
	 




 [LOW] Reporting of carrier phase measurement / CPP support

In [2] it is proposed to support CPP measurement for RedCap UEs, using one-hop and multihop (wideband) measurements. 

	Company
	Proposal

	[2]
	Proposal 9: For DL Rx hopping or UL Tx hopping, support carrier phase measurement report to include the frequency information for the associated hop(s).
•	For wideband phase measurement reporting, support the indication of the frequency information for the received hops that are used to develop the combined CPP measurement.
•	For one-hop phase measurement reporting, support the indication of the frequency information for the associated hop.



Since this is a new proposal from one contribution, let’s first see what is the support. Companies are encouraged to comment on the proposal in the table below:
 
	Company
	Comment

	Qualcomm
	We dont agree to to do any dedicated enhancement for Redcap UE supporting CPP. We acknowledge that a redcap UE, if it wants it will support the CPP related capabilities, and could include RSCP/RSCPD measurements associated with the legacy single-hop RSTD/RxTx report. 

However, we dont think that there is time, nor has been thoroughly evaluated to have RSCP/RSCPD reported together with each hop measurement, and we  prefer to leave it for a future study/work item. 

	
	

	
	




DL-PRS Frequency Hopping
Repetition and hopping schemes for DL PRS RX hopping
Summary of contributions

In [3][11][13], it is mentioned that the UE can use the DL PRS repetition schemes to perform Rx hopping. [13] further proposes to increase the number of repetitions. 

In [12][21][22], the related aspect of inter/intra slot hopping is discussed. [12] proposes to support both inter and intra slot hopping without additional RAN1 impact, i.e. using exisiting DL PRS patterns and repetition schemes. [22] proposes to introduce symbol-level repetition to enable intra slot hopping. [21] also mentions the use of repeated PRS symbols. 

Company views are summarized in the table below:
	Company
	Proposal

	[3]
	 Proposal 1: UE should perform PRS frequency hopping reception between different PRS transmission repetitions within one period of one PRS resource.


	[11]
	 Proposal 1: Repetition scheme for PRS can be considered to realize DL PRS frequency hopping in Rx.

	[13]
	Proposal 1: For DL PRS Rx Hopping, the UE hops within a DL PRS resource. The specification impact includes the following:
•	Frequency domain: no change
•	Time domain: increase number of repetitions to enable mapping over BW. This may need an update to parameters like the L-PRS-ResourceRepetitionFactor, DL-PRS-ResourceTimeGap and the DL-PRS-Periodicity.

Proposal 2: Additional design details  DL PRS Rx Hopping are as follows:
•	Time domain repetition may have to account for multiple sets of hops across the bandwidth as a single repetition is over multiple hops. 
•	The muting pattern may either mute a single hop or may mute a hop set.

	[12]
	 
Proposal 4: Both intra-slot and inter-slot DL PRS Rx frequency hopping can be supported.
•	No RAN1 specification enhancement is required.

	[21]
	  Proposal 5: For multi hop measurement for repeating the PRS, at least symbol level time domain granularity should be supported.

	[22]
	Proposal 1	Support intra-slot hopping within a DL PRS resource
i.	Intra-slot hopping within a DL PRS resource is a UE capability
ii.	Send an LS to RAN4 informing of the decision.

Proposal 2	Support intra-slot (symbol) level repetitions, with a new intra-slot repetition factor and intra-slot resource time gap using symbol resolution. Potential values for resource time gap for intra-slot hopping includes 2, 4, 8 symbols. Potential values for intra-slot repetition include 1, 2, 3, 4.



[MEDIUM] First round
For intra slot hopping, we should discuss whether to introduce a new repetition factor at symbol level. For inter slot hopping, we should decide whether to enhance the existing schemes with additional repetition factor values to account for the rx hopping, of if legacy values are enough. 


Proposal 3.1.1-1: for DL PRS Rx hopping, intra-slot hopping is supported by a new intra-slot repetition factor and intra slot resource time gap
· FFS details on values for repetition factor and time gap.

Proposal 3.1.2-1: for DL PRS Rx hopping, inter-slot hopping is supported using the DL PRS repetition framework, with additional values for the slot repetition factor and resource time gap 
· FFS new values for repetition factor and time gap.

Companies are encouraged to comment on the proposals in the tables below:

Proposal 3.1.1-1: 
	Company
	Comment

	ZTE
	For simplicity, we think just one parameter is needed, that is, how many PRS transmission occasions are used for UE to finish one hopping cycle (all hops of one period), then it is up to UE either perform inter-slot or intra-slot or both to finish one hopping cycle during the required time(PRS occasions)

	Huawei, HiSilicon
	Intra-slot frequency using existing PRS configuration is up to RAN4 requirement and UE implementation. We do not need to introduce a new parameters for assistance data.



Proposal 3.1.2-1: 
	Company
	Comment

	ZTE
	We support both intra-slot and inter-slot hopping. In principle, we may not need distinguish intra-slot or inter-slot hopping. LMF can just request UE a duration or a number of PRS occasions as we commented for proposal 3.1.1-1, as long as UE to finish the hopping within the requested duration/occasions, it is up to UE whether to perform intra-slot or inter-slot hopping. 
Here is our suggestion to combine the two proposals:

Proposal: for DL PRS Rx hopping, LMF can request UE to finish a hopping cycle within K repetitions for a same PRS resource.
· as long as UE can finish all hops within the requested duration/occasions, it is up to UE whether to perform intra-slot or inter-slot hopping

	Qualcomm
	This seems to be related to the next section, especially the proposal from ZTE: An LMF can request a UE to do hopping, and can potentailyl request specific parameters. This seems to be related to Section 3.2.2

	NEC
	Support.

	Huawei, HiSilicon
	It should be up to RAN4.




DL PRS RX hopping assistance data
Summary of contributions
We briefly discussed the need for assistance data for DL PRS Rx hopping in previous meetings, where only 1 contribution on the issue was received. In this meeting, several companies have provided proposals to include further assistance data to support Rx hopping. 
Supporting companies propose to let the LMF essentially propose a hopping strategy to the UE, by including:
· Number of hops [3][7][13]
· Overlap size [3][7] [9][11] [13]
· Bandwidth of each hop [7] [13]
· Total bandwidth across all hops [7]
· Time gap between hops [9]
· Hopping pattern among the configured repetition instances [11] 

Company views are summarized in the table below:
	Company
	Proposal

	[3]
	Proposal 2: Number of hops and number of overlapped RB between hops should be included in assistance data.

	[5]
	Proposal 2: RAN1 should discuss how to perform phase alignment between frequency chunks in PRS frequency hopping/stitching including the impacts of a poor channel on the overlapping RB/REs.

	[7]
	Proposal 3: For PRS reception with hopping, the following parameters location information request should be introduced 
· Number of hops
· Number of overlapped RB between hops
· Bandwidth of each hop or total bandwidth of all hops
· The number of PRS occasions for all hops of a hopping cycle
· This value can be smaller than the number of hops
· Send an LS to RAN4

	[9]

	Proposal 1: Support frequency hopping with partial overlap with two adjacent frequency hops to compensate the performance loss due to the phase offset.

Proposal 2: Introduce two parameters for configuration of hops, Tgap (the time gap between two hops) and F_ovl (the overlap resources in frequency domain), to facilitate bandwidth stitching in the frequency hopping operation.

Proposal 3: These parameters (T_gap and F_ovl) should be configured for each measurement occasion or semi-consistent for multiple occasions.

Proposal 9: For DL Rx hopping operation, support configurable hopping pattern configured by LMF.
Proposal 10: Support frequency hopping is configurable across multiple DL PRS resources or resource-sets.

	[11]
	 
Proposal 2: Support an additional indication to indicate which repetitions will be used with a frequency hopping pattern.
Proposal 3: For frequency hopping of PRS or SRS, support UE specific and configurable overlapped bandwidth between two adjacent hops to address the influence caused by phase offset between hops.
Proposal 4: For frequency hopping of PRS or SRS, support presence of overlapped bandwidth between two adjacent hops associates with the level or distribution parameters of phase offset between hops. 
Proposal 6: For frequency hopping of PRS or SRS, support size of overlapped bandwidth between two adjacent hops is decided by channel quality.

	[13]
	Proposal 3: On the overlap between hops and number of hops, the hopping configuration needs to identify at least the following:
•	the number of hops, 
•	the bandwidth of each hop, 
•	the amount of overlap between hops.
These are dependent on the UE capability.



[MEDIUM] First round
During RAN1#113, a similar proposal was advanced based on 1 contribution. Most companies were not supportive, and one comment was that the hopping information should be in location request rather than assistance data. We can start by checking whether there is any change in the support from the previous meeting. The proposal first discuss generally whether we need additional rx hopping information from the LMF to the UE. we can discuss what information later if we agree to proceed. 

Proposal 3.2.1-1: for DL PRS Rx hopping, the LMF can configure the UE with Rx hopping information during location request to the UE
· FFS RX hopping information details, including but not limited to
· Number of hops 
· Overlap size 
· Bandwidth of each hop 
· Total bandwidth across all hops 
· Time gap between hops 
· Hopping pattern among the configured repetition instances

Companies are encouraged to comment on the proposal in the table below:
Proposal 3.2.1-1
	Company
	comment

	vivo
	The Rx hopping should be up to UE implementation, other than by configuration or request.

	Spreadtrum
	We think the LMF can configure the UE with the following Rx hopping information during location request to the UE.
· number of hops
· overlap size
· bandwidth of each hop

	ZTE
	Time gap and hopping pattern are not needed. It is up to UE implementation. Instead, we think the K number of repetitions in which UE should finish one hopping cycle is needed as we commented for proposal 3.1.2-1. Here is our suggestion

Proposal 3.2.1-1: for DL PRS Rx hopping, the LMF can configure the UE with Rx hopping information during location request to the UE
· FFS RX hopping information details, including but not limited to
· Number of hops 
· Overlap size 
· Bandwidth of each hop 
· Total bandwidth across all hops 
· The number K of PRS repetitions in which one hopping cycle should be finished
· Time gap between hops 
· Hopping pattern among the configured repetition instances


	Qualcomm
	At a minimum there needs to be a request for the UE to do hopping. We are OK to consider adding more related information, for example: number of hops, and bandwiwdth of each hop (or total bandwidth to be hopped).

	InterDigital
	We agree with the proposal and FFS should be removed. From our understanding, at least staircase pattern should be included in the hopping pattern.

	Futurewei
	Support at least the following parameters:number of hops, overlap size, bandwidth of each hop, and total bandwidth across all hops.  

	Huawei, HiSilicon
	Not support. We don’t see any necessity.

The indication requesting UE to do hopping could be to request a measurement reporting meeting a new requirement, which is not necessarily associated with hopping.

	CATT
	We failed to see the necessity of DL hopping configuration, it should be up to UE.

	Ericsson
	Similar view as CATT and Huawei. It can be left tot he UE. 




PPW support  
Summary of contributions
The issue of PPW support has now been discussed for the past two meetings. During the last meeting one proposal toward a compromise was to limit support to PPW type 1A. the contributions proposals are as follow:

· No support to PPW (only MG based Rx hopping is supported: [3][4][8][12][14][22]
· Support to PPW:[5][10][16]
· Support with to PPW in type 1A [5]

	Company
	Proposal

	[3]
	Proposal 3: Only measurement gap based measurement for DL PRS frequency hopping should be considered.


	[4]
	Proposal 1:	
•	For PRS Rx frequency hopping, PPW-based method is not supported.

	[5]
	Proposal 4: RAN1 should support DL PRS frequency hopping outside MG for RedCap UE at least for the case of Type-1A PPW.
Proposal 5: RAN1 should specify solutions to effectively support DL PRS frequency hopping within PPW configurations.

	[8]
	Proposal 1: Deprioritize DL-PRS frequency hopping outside MG.

	[10]
	Proposal 7: For RedCap UE positioning with DL Rx frequency hopping, support the use of PPW based BWP frequency retuning method, where one PPW is configured for each PRS Rx hop.

Proposal 8: For RedCap UEs positioning in HD-FDD, collision handling rules for DL PRS and other UL signals/channels within PPW should be defined by the one of the following two methods.
•	Method 1: Reuse collision handling rule for DL PRS and other DL signals/channels in PPW in Rel-17, with new definition of PPW types (Type 3/4).
•	Method 2: Reuse the collision handling rule for other DL signals/channels and UL signals/channels for RedCap UE in HD-FDD.

Proposal 9: Support a RedCap UE to use an on-demand method to provide the recommended PPW-related configuration information to the network (serving gNB/LMF).

	[12]
	 Proposal 3: For RedCap UEs, the PPW-based DL PRS measurement with Rx frequency hopping is NOT supported in Rel-18.


	[14]
	Proposal 1:
•	RAN1 may not need to support PPW with FH.


	[16]
	Proposal 5: The UE can be configured with PRS processing window(s) to receive PRS via Rx hopping

	[22]
	Proposal 3	PPW is not supported with DL PRS Rx hopping.




[HIGH] Round 1
The situation has not changed from the past two meetings. Some companies see merit in supporting PPW, and some see it is as not worth supporting. This is now the last meeting of Release 18 and a decision must be made, since maintenance phase should focus on critical issues.  Last meeting we ended the discussion with a compromise proposal to limit PPW support of RX hopping to type 1A. let’s see if this is agreeable. 

Proposal 3.3.1-1:  support PPW type 1A for DL PRS frequency hopping outside MG for RedCap UEs

Companies are encouraged to comment on the proposal in the table below:
Proposal 3.3.1-1
	Company
	comment

	vivo
	We prefer not to pursue the hopping measurement within PPW in the release.

	Spreadtrum
	We do not support the PPW based measurement for DL PRS frequency hopping.

	Qualcomm
	OK to not support it.

	OPPO
	Not supportive to the DL frequency hopping measurement within a PPW. This type of measurement can be done within a MG.  

	InterDigital
	We support the proposal.

	Huawei, HiSilicon
	Not support. Considering the limited time budget, the PPW solution should not be supported.

	DOCOMO
	Not support. We think MG-based measurement is sufficient.

	LGE
	Do not support. We think MG is already enough to support PRS Rx hopping.

	CATT
	Support the proposal.

	Ericsson
	Do not support. 





Muting pattern for Rx hopping
Summary of contributions
Two contribution propose to consider the Rx hopping impact on muting patterns. Both contributions proposes to consider per-hop muting.

	Company
	Proposal

	[11]
	Proposal 7: For NR RedCap UEs, study the muting mechanism for frequency hopping sub-bands.
Proposal 8: For NR RedCap UEs, separate muting options configured for each hop or repetition of PRS is slightly preferred due to the flexibility on resource allocation.

	[13]
	  Proposal 2: Additional design details  DL PRS Rx Hopping are as follows:
•	Time domain repetition may have to account for multiple sets of hops across the bandwidth as a single repetition is over multiple hops. 
•	The muting pattern may either mute a single hop or may mute a hop set.



[LOW] Round 1 
The issue was brought up during RAN1#112b-e and RAN1#113, without being discussed online.  Muting was not discussed during the SI phase, and no recommendation to extend the muting framework was captured.   

From the FL perspective, we have now reached the last meeting of the WI. The muting mechanism was not identified as lacking critical functional features. Therefore, I would prefer not to treat this issue at this stage. 
 
Please comment on the table below if there is a strong concern:

	Company
	comment

	
	





[closed] DL PRS RX hopping in RRC inactive state
discussion

In [7], it is proposed to support DL PRS rx hopping in RRC INACTIVE state. From the FL perspective, it is unclear what RAN1 can do to support this proposal. the measurement definition for PRS in inactive state is already defined, and the assistance data is provided when the UE is in connected mode. Thus it seems that any change, if there should be, is up to RAN4. 

	Company
	Proposal

	[7]
	 Proposal 4: PRS Rx frequency hopping for RRC_INACTIVE state is supported for a RedCap UE.





Please comment in the table below if you think further discussion is needed in RAN1:
	Company
	comment

	Qualcomm
	We need to have a principle agremeent that PRS hopping is supported in RRC Inactive.

The reason is that in RAN4, some companies are arguying that there is no agrement in RAN1 on this.

So we think that an agreement is needed. 



Conclusion for RAN1#114

the following was agreed online during the Tuesday session:
	Agreement
PRS Rx frequency hopping for RRC_INACTIVE state and for RRC_IDLE state is supported for a RedCap UE.




Further details on DL PRS hopping with overlap
In [19] it is proposed to capture that RAN1 assumes no additional UE requirements shall be specified when Rx hopping is in use (with or without overlaps).  

	Company
	Proposal

	[19]
	 Proposal 1: For DL-PRS Rx frequency hopping, support performing Rx hopping with overlapping tones and non-overlapping tones.
RAN1 assumes that no additional UE requirements shall be specified for the case of Rx hopping with non-overlapping tones; e.g., a UE is not responsible for keeping phase continuity across the hops in either case of overlapping or non-overlapping hops.





Round 1 
The issue is whether we should have a similar agreement with a similar note as for UL SRS Tx hopping. Please comment on the proposal below.

 Proposal 3.6.1-1: For DL-PRS Rx frequency hopping, support performing Rx hopping with overlapping tones and non-overlapping tones.
· RAN1 assumes that no additional UE requirements shall be specified for the case of Rx hopping with non-overlapping tones, e.g., a UE is not responsible for keeping phase continuity across the hops in either case of overlapping or non-overlapping hops.

	Company
	comment

	ZTE
	This is for DL, phase continuity is not needed from UE side. Hence, the subbullet should be deleted.



 
UL SRS Tx Hopping
[HIGH] UL SRS Tx hopping pattern
Background
The configuration of the of Tx hopping patterns in details was addressed by most of the received contribution. As there are many proposals on the issue, below is a breakdown in sub-issues. 
 

Configuration of the Tx hopping pattern:

	Company
	Proposal

	[1]
	Proposal 1: For SRS Tx hopping patterns, support the ascending staircase pattern (including a wrapped staircase pattern) as a baseline.
  


	[4]
	Proposal 4
	The starting PRB of the first frequency hop can reuse the parameter freqDomainShift n_shift in TS38.211 as Rel-15/16/17 SRS, which previously denotes the frequency domain starting position of the SRS resource.

Proposal 5
	Support the following parameters for SRS for positioning frequency hopping:
	Bandwidth of each hop
	Overlapping bandwidth
	Number of hops
	Subband index of the first hop (first time hop)


Proposal 6
· The following can be supported example of frequency domain mapping of multiple hops.
	The frequency-domain starting position  is defined by

where 


Where  in the frequency domain position of the first frequency hop,  is the starting PRB of the first frequency hop. 
 is the frequency offset of each hop, where
· is the subband index of the first hop (first time hop)
·  is the number of hops
·  is bandwith of each hop
·  is the overlapping bandwidth between hops
·  is the quantity associated with time domain characteristic for each hop, which counts the number of SRS transmissions for each SRS symbol of each hop. It is an existing quantity for SRS resource mapping.



Proposal 7
· For SRS for positioning frequency hopping, support reusing the quantity , which is associated with time domain characteristic for each hop and counts the number of SRS transmissions for each SRS symbol of each hop.

Proposal 8
· For intra-slot time domain design of SRS for positioning frequency hopping, support the following:
· Reuse following parameters and mechanism for SRS frequency hopping
· The quantity of OFDM symbol number within a slot for an SRS resource: 
· Table of the   , that is, the Table of Relative RE Offset
· Repetition factor R, which denotes the number of OFDM symbols of each hop
· The function of the quantity  for intra-slot hopping
[1] 
· Introduce symbol-level ‘time gap’ within an SRS resource 
· Update the existing concept of for ‘concecutive OFDM symbols’, considering symbol-level ‘time gap’
· Update symbol position within a slot for an SRS resource:, considering symbol-level ‘time gap’, e.g,
· Update  to ++, where is the symbol-level time gap
Proposal 9
· For inter-slot time domain design of SRS for positioning frequency hopping, support the following:
· Introduce inter-slot repetition like DL PRS within an SRS resource, just like DL PRS 
· Update the function of the quantity considering inter-slot repetition within an SRS resource, e.g.,
	
Where
(1)denotes the inter-slot repetition index, where is the number of slots within a radio frame, is the radio frame index, is the slot index of the SRS resource within a radio frame including repeated SRS slot, is the period offset of SRS resource, is the SRS resource period, is the inter-slot time gap of the SRS resource.
(2) denotes number of hops within a slot, where is the number of symbols of the SRS resource,  is the number of symbols of each hop.
(3) denotes the hop index within a slot, where l’ is the OFDM symbol number within a slot for the SRS resource.




	[5]
	 Proposal 9: On top of the staircase pattern, Support configuration of non-staircase pattern(s) for UL SRS frequency hopping.

	[7]
	Proposal 5: The SRS hopping order in time is { nhop, nhop+1, …, nhop+N-1}mod N, where nhop is the start hop index and N is the number of hops.
	The number of PRBs for each hop, the start hop index nhop and the number of hops N should be configured by RRC.



	[8]
	Proposal 3: Support to configure the intra-slot hopping and inter-slot hopping at the same time for SRS-pos Tx hopping. 
· Select one of the following methods for resource mapping scheme to ensure that hops do not cross over the slot boundary.
· Alt 1: By limiting the start position according to the symbol length of each hop and switching gap between consecutive hops.
· Alt 2: By repeating the time-domain hopping pattern of the first slot in other slots
· A solution to the problem of ensuring switching time should be considered.
· Alt 3: By shifting the hop crossing over slot boundary and subsequent hops
· For TDD, consider resource mapping rule of the network regarding whether to transmit or drop the remaining SRS-pos hops.
Proposal 4: To ensure hops not cross over the slot boundary for inter-slot and intra-slot hopping, support Alt 3 for time domain resource mapping scheme.   
Proposal 6: SRS for positioning frequency hopping configured with a predefined frequency hopping configuration ID via RRC shall be supported. 


	[9]
	Proposal 4: The frequency hop resources to be stitched should have overlap resources in frequency domain, while in time domain, there is no need to restrict two frequency hops to be adjacent.

	[10]
	 Proposal 3: UL Tx frequency hopping pattern information should include the following SRS-Pos resource configuration information in time domain and frequency domain.
•	In time domain:
	the start time of the frequency hopping pattern 
	the end time of the frequency hopping pattern
	time gap between two consecutive hops (in unit of slot or OFDM symbol)
•	In frequency domain:
	partial overlapping size(granularity: PRB or RE)
	starting PRB index per frequency hopping
	the number of frequency hopping N, where N subject to UE capability
	bandwidth and subcarrier spacing of each hop

	[13]
	Proposal 4 : To support SRS for positioning frequency hopping, the hopping configuration needs to identify at least the following:
•	the number of hops, 
•	the bandwidth of each hop, 
•	the amount of overlap between hops. 
•	The time between hops
•	 For the overlap configuration of SRS Tx hopping include the starting PRB for each hop
These are dependent on the UE capability.

	[19]
	 Proposal 7: Do not support any additional hopping pattern beyond the already-agreed staircase pattern. 
 

Proposal 9: Support configuring hopping for an SRS resource for positioning which takes place in up to N_interslot consecutive slots such that the hops are being transmitted only on available hop opportunities within the configured consecutive slots.
	At least  N_interslot={1,2,3,4} slots is supported
	Introduce a new RRC parameter in the SRS configuration for the number of inter-slot repetitions (N_interslot)
	An available hop opportunity for transmission of a hop corresponds to a consecutive set of OFDM symbols in a slot satisfying the following:
	there are UL and/or flexible symbol(s) on the time-domain location(s) of all the symbols of the hop, when taking into account the retune time, 
	For Aperiodic SRS, such an hop opportunity is considered available only if it satisfies the minimum timing gap between triggering PDCCH and the hop.




	[22]
	Proposal 7	Introduce frequency offset#1 to adjust the starting PRB of the first SRS hop with respect to the lowest subcarrier of the SRS allocation, the value range of frequency offset#1 is (0 … [256]) and the unit is PRB. 




Configuration of the bandwidth for each hop

 

	Company
	Proposal

	[2]
	 Proposal 4: For the enhancement of pos-SRS configuration to achieve a staircase pattern (including overlapped or non-overlapped Tx frequency hopping), support introducing the following parameters:
· Frequency domain related parameters
· Frequency domain offsets between (time-domain) adjacent hops with a negative offset indicating the overlapped size
· Bandwidth of each hop
· Time domain related parameters
· Starting symbol of the first hop
· Time domain offsets between adjacent hops
· Number of hops
· Note: The overlapping hops should be adjacent in the time domain for a single SRS hopping pattern. 



	[3]
	Proposal 4: The frequency domain configuration parameters for SRS frequency hopping transmission include starting position of the first SRS hop of each SRS resource, the bandwidth of each SRS hop, and the number of PRBs that overlap the frequency domains of adjacent SRS hop.
 

	[4]
	Proposal 5
	Support the following parameters for SRS for positioning frequency hopping:
	Bandwidth of each hop
	Overlapping bandwidth
	Number of hops
	Subband index of the first hop (first time hop)


	[5]
	Proposal 8: For the SRS frequency hopping, the SRS configuration independent with the existing UL BWP supports at least with the following configuration parameters. 
-	Starting RB index and the number of RBs of the SRS resource, 
-	Starting slot, the number of slots and/or the number of symbols
-	Periodicity and offset
-	SRS sequence ID
-	Number of frequency hops, 
-	Gap time between frequency hops, 
-	Number of RBs overlapped between frequency hops
 

	[6]
	 Proposal 3
•	For staircase frequency hopping pattern for positioning SRS transmission,  
o	In the time domain, the starting symbol of the first hop, number of symbols for SRS transmission, and switching period between adjacent hops can be configured.
o	In the frequency domain, number of overlapping PRBs, size of subband for each hop, and whole hopping bandwidth can be configured.

	[7]
	Proposal 5: The SRS hopping order in time is { nhop, nhop+1, …, nhop+N-1}mod N, where nhop is the start hop index and N is the number of hops.
	The number of PRBs for each hop, the start hop index nhop and the number of hops N should be configured by RRC.

	[8]
	Proposal 2-2: Following parameters in legacy SRS-pos resource configuration can be reused to SRS-pos frequency hopping configuration
· Bandwidth of SRS-pos resource is used to determine the bandwidth of each hop
· Starting position of SRS-pos resource in time/frequency domain is used to determine the Starting position in time/frequency domain for the first hop
· The number of symbols of SRS-pos resource is used to determine the number of symbols of each hop 


	[10]
	 Proposal 3: UL Tx frequency hopping pattern information should include the following SRS-Pos resource configuration information in time domain and frequency domain.
•	In time domain:
	the start time of the frequency hopping pattern 
	the end time of the frequency hopping pattern
	time gap between two consecutive hops (in unit of slot or OFDM symbol)
•	In frequency domain:
	partial overlapping size(granularity: PRB or RE)
	starting PRB index per frequency hopping
	the number of frequency hopping N, where N subject to UE capability
	bandwidth and subcarrier spacing of each hop

	[13]
	Proposal 4 : To support SRS for positioning frequency hopping, the hopping configuration needs to identify at least the following:
•	the number of hops, 
•	the bandwidth of each hop, 
•	the amount of overlap between hops. 
•	The time between hops
•	 For the overlap configuration of SRS Tx hopping include the starting PRB for each hop
These are dependent on the UE capability.

	[19]
	 
Proposal 8: For the frequency domain pattern of an SRS resource, support the following: 
	Starting PRB across all hops, starting hop index, total sounded bandwidth (N) and the bandwidth of each hop (K), such that the overlapping is evenly distributed across adjacent hops and all the hops have the same bandwidth. In this case, 
	Number of hops is M = ceil(N/K)
	Total number PRBs to overlap P = K*M – N
	Number of overlapped PRBs per hop:
	Q = ceil(P/(M-1))  for the first mod(P,M-1) overlaps
	Q’ = floor(P/(M-1)) for remaining (M-1) – mod(P,M-1) overlaps
	Note: The configuration should be such that the amount of overlap is at least as much as the reported UE capability of the required minimum overlap.




	[22]
	Proposal 9	Support the configuration of bandwidth information of the first hop (e.g. using frequency offset#2 to indicate the bandwidth of the first hop which equals hop bandwidth minus frequency offset#2, and the value range of frequency offset#2 is (0 … [16])).







Configuration of the overlap: 


	Company
	Proposal

	[1]
	Proposal 2: For SRS Tx hopping pattern, RedCap UE should support both non-overlapping and overlapping bandwidth configuration:
	Introduce a new RRC parameter N_overlap to configure non-overlapping or overlapping frequency hopping (e.g., N_overlap=0 PRBs for configuring non-overlapping hopping, and N_overlap=2 PRBs to configure overlapping hopping, where the the 2 PRBs indicate the amount of overlapping bandwidth)  

Proposal 3: For partial overlapping of SRS Tx hopping pattern configuration, down select between the following alternatives:
	Alt 1: The amount of overlapping bandwidth (N_overlap) is configured to a minimum value;
	Alt 2: The amount of overlapping bandwidth (N_overlap) is configured to a fixed value

Proposal 4: For non-overlapping of SRS Tx hopping configuration, support no unused PRBs between consecutive adjacent hops:
	if the remaining unused PRBs is even, then the unused PRBs are evenly distributed on either side of the (wideband) frequency-hopping channel edges;
	if the remaining unused PRBs is odd, the PRB at the center of the frequency-hopping transmission bandwidth is not included in the hopping pattern, and any remaining PRBs are evenly distributed on either side of the (wideband) frequency-hopping channel edges


	[2]
	Proposal 4: For the enhancement of pos-SRS configuration to achieve a staircase pattern (including overlapped or non-overlapped Tx frequency hopping), support introducing the following parameters:
· Frequency domain related parameters
· Frequency domain offsets between (time-domain) adjacent hops with a negative offset indicating the overlapped size
· Bandwidth of each hop
· Time domain related parameters
· Starting symbol of the first hop
· Time domain offsets between adjacent hops
· Number of hops
· Note: The overlapping hops should be adjacent in the time domain for a single SRS hopping pattern. 

	[3]
	Proposal 4: The frequency domain configuration parameters for SRS frequency hopping transmission include starting position of the first SRS hop of each SRS resource, the bandwidth of each SRS hop, and the number of PRBs that overlap the frequency domains of adjacent SRS hop.
 

	[4]
	Proposal 5
	Support the following parameters for SRS for positioning frequency hopping:
	Bandwidth of each hop
	Overlapping bandwidth
	Number of hops
	Subband index of the first hop (first time hop)

Proposal 10:	
•	For the sizes of overlapping bandwidth for different hops, the balance between phase error compensation performance and bandwidth span of frequency hopping should be considered.
-	A size smaller than 8 PRBs can be supported


	[5]
	Proposal 8: For the SRS frequency hopping, the SRS configuration independent with the existing UL BWP supports at least with the following configuration parameters. 
-	Starting RB index and the number of RBs of the SRS resource, 
-	Starting slot, the number of slots and/or the number of symbols
-	Periodicity and offset
-	SRS sequence ID
-	Number of frequency hops, 
-	Gap time between frequency hops, 
-	Number of RBs overlapped between frequency hops
 

	[7]
	Proposal 6: For RedCap UE with positioning SRS, the number of overlapping PRBs in adjacent hops is based on the bandwidth of each hop
· Larger bandwidth of each hop corresponds to more overlapped PRBs, the candidates of PRBs can be {1, 2, 4}


	[19]
	  
Proposal 8: For the frequency domain pattern of an SRS resource, support the following: 
	Starting PRB across all hops, starting hop index, total sounded bandwidth (N) and the bandwidth of each hop (K), such that the overlapping is evenly distributed across adjacent hops and all the hops have the same bandwidth. In this case, 
	Number of hops is M = ceil(N/K)
	Total number PRBs to overlap P = K*M – N
	Number of overlapped PRBs per hop:
	Q = ceil(P/(M-1))  for the first mod(P,M-1) overlaps
	Q’ = floor(P/(M-1)) for remaining (M-1) – mod(P,M-1) overlaps
	Note: The configuration should be such that the amount of overlap is at least as much as the reported UE capability of the required minimum overlap.


	[6]
	 Proposal 3
•	For staircase frequency hopping pattern for positioning SRS transmission,  
o	In the time domain, the starting symbol of the first hop, number of symbols for SRS transmission, and switching period between adjacent hops can be configured.
o	In the frequency domain, number of overlapping PRBs, size of subband for each hop, and whole hopping bandwidth can be configured.

	[8]
	Proposal 2-1: Adopt following new parameters are included in SRS-pos frequency hopping configuration
· Number of hops
· Overlap size which can be set to zero 


	[10]
	 Proposal 3: UL Tx frequency hopping pattern information should include the following SRS-Pos resource configuration information in time domain and frequency domain.
•	In time domain:
	the start time of the frequency hopping pattern 
	the end time of the frequency hopping pattern
	time gap between two consecutive hops (in unit of slot or OFDM symbol)
•	In frequency domain:
	partial overlapping size(granularity: PRB or RE)
	starting PRB index per frequency hopping
	the number of frequency hopping N, where N subject to UE capability
	bandwidth and subcarrier spacing of each hop

	[12]
	Proposal 7: To support RS frequency hopping, at least consider the following additional parameters on top of that supported for Rel-15 SRS resources:
•	Number of overlapped PRB or PRB offset between two adjacent hops
•	The switching time gap between two adjacent hops

	[13]
	Proposal 4 : To support SRS for positioning frequency hopping, the hopping configuration needs to identify at least the following:
•	the number of hops, 
•	the bandwidth of each hop, 
•	the amount of overlap between hops. 
•	The time between hops
•	 For the overlap configuration of SRS Tx hopping include the starting PRB for each hop
These are dependent on the UE capability.

	[16]
	Proposal 1: The amount of overlapped bandwidth is associated with gap between two consecutive frequency hops for UL frequency hopping and Rx frequency hopping

	[17]
	Proposal 5: if the time gap between adjacent hops is larger than a configured threshold, overlapped F part can be configured, otherwise, the overlapped F part is not configured.

	[22]
	 
Proposal 11	Support the configuration of overlap offset to indicate the number of overlapped RBs of two adjacent hops in frequency domain, and the value range can be (0 … [4]). 




Configuration of the  bandwidth across every hop 
Capture only proposals, and mention that other companies rely on the combination of overlap, hop bandwidth and and number of hops. 

 
	Company
	Proposal

	[5]
	Proposal 8: For the SRS frequency hopping, the SRS configuration independent with the existing UL BWP supports at least with the following configuration parameters. 
-	Starting RB index and the number of RBs of the SRS resource, 
-	Starting slot, the number of slots and/or the number of symbols
-	Periodicity and offset
-	SRS sequence ID
-	Number of frequency hops, 
-	Gap time between frequency hops, 
-	Number of RBs overlapped between frequency hops
 

	[6]
	 Proposal 3
•	For staircase frequency hopping pattern for positioning SRS transmission,  
o	In the time domain, the starting symbol of the first hop, number of symbols for SRS transmission, and switching period between adjacent hops can be configured.
o	In the frequency domain, number of overlapping PRBs, size of subband for each hop, and whole hopping bandwidth can be configured.

	[19]
	   
Proposal 8: For the frequency domain pattern of an SRS resource, support the following: 
	Starting PRB across all hops, starting hop index, total sounded bandwidth (N) and the bandwidth of each hop (K), such that the overlapping is evenly distributed across adjacent hops and all the hops have the same bandwidth. In this case, 
	Number of hops is M = ceil(N/K)
	Total number PRBs to overlap P = K*M – N
	Number of overlapped PRBs per hop:
	Q = ceil(P/(M-1))  for the first mod(P,M-1) overlaps
	Q’ = floor(P/(M-1)) for remaining (M-1) – mod(P,M-1) overlaps
	Note: The configuration should be such that the amount of overlap is at least as much as the reported UE capability of the required minimum overlap.



	[20]
	 

Proposal 2-5: The SRS bandwidth, SRS symbol number per hop within a SRS resource are configured as common parameters among hops


	
	




Configuration of the pattern in the time domain:

 


	Company
	Proposal

	[2]
	Proposal 4: For the enhancement of pos-SRS configuration to achieve a staircase pattern (including overlapped or non-overlapped Tx frequency hopping), support introducing the following parameters:
· Frequency domain related parameters
· Frequency domain offsets between (time-domain) adjacent hops with a negative offset indicating the overlapped size
· Bandwidth of each hop
· Time domain related parameters
· Starting symbol of the first hop
· Time domain offsets between adjacent hops
· Number of hops
· Note: The overlapping hops should be adjacent in the time domain for a single SRS hopping pattern.  


	[3]
	Proposal 5: The time domain configuration parameters for SRS frequency hopping transmission include the number of SRS hops contained in each SRS resource, the number of symbols occupied by each hop, and the time interval between adjacent SRS hops in the time domain.

	[4]
	 Proposal 8
· For intra-slot time domain design of SRS for positioning frequency hopping, support the following:
· Reuse following parameters and mechanism for SRS frequency hopping
· The quantity of OFDM symbol number within a slot for an SRS resource: 
· Table of the   , that is, the Table of Relative RE Offset
· Repetition factor R, which denotes the number of OFDM symbols of each hop
· The function of the quantity  for intra-slot hopping
[2] 
· Introduce symbol-level ‘time gap’ within an SRS resource 
· Update the existing concept of for ‘concecutive OFDM symbols’, considering symbol-level ‘time gap’
· Update symbol position within a slot for an SRS resource:, considering symbol-level ‘time gap’, e.g,
· Update  to ++, where is the symbol-level time gap



	[5]
	Proposal 8: For the SRS frequency hopping, the SRS configuration independent with the existing UL BWP supports at least with the following configuration parameters. 
-	Starting RB index and the number of RBs of the SRS resource, 
-	Starting slot, the number of slots and/or the number of symbols
-	Periodicity and offset
-	SRS sequence ID
-	Number of frequency hops, 
-	Gap time between frequency hops, 
-	Number of RBs overlapped between frequency hops
 

	[6]
	 Proposal 3
•	For staircase frequency hopping pattern for positioning SRS transmission,  
o	In the time domain, the starting symbol of the first hop, number of symbols for SRS transmission, and switching period between adjacent hops can be configured.
o	In the frequency domain, number of overlapping PRBs, size of subband for each hop, and whole hopping bandwidth can be configured.

	[7]
	
Proposal 10: For SRS Tx hopping, a slot offset and a symbol offset for each hop should be configured.


	[8]
	 Proposal 2-2: Following parameters in legacy SRS-pos resource configuration can be reused to SRS-pos frequency hopping configuration
· Bandwidth of SRS-pos resource is used to determine the bandwidth of each hop
· Starting position of SRS-pos resource in time/frequency domain is used to determine the Starting position in time/frequency domain for the first hop
· The number of symbols of SRS-pos resource is used to determine the number of symbols of each hop
·   


	[12]
	Proposal 7: To support RS frequency hopping, at least consider the following additional parameters on top of that supported for Rel-15 SRS resources:
•	Number of overlapped PRB or PRB offset between two adjacent hops
•	The switching time gap between two adjacent hops

	[13]
	Proposal 4 : To support SRS for positioning frequency hopping, the hopping configuration needs to identify at least the following:
•	the number of hops, 
•	the bandwidth of each hop, 
•	the amount of overlap between hops. 
•	The time between hops
•	 For the overlap configuration of SRS Tx hopping include the starting PRB for each hop
These are dependent on the UE capability.

	[19]
	Proposal 10: The number of hops in a slot ( is computed as follows: , where
· : RRC configuration of the number of symbols gap before/after a hop
·  : Configured total number of symbols of an SRS resource (nrofSymbols) in a slot.
· Note: This configuration already exists in RRC.
· : Number of OFDM symbols within each hop, configured through the parameter repetitionFactor . 
· Note: This configuration already exists in RRC.




	[20]
	 

Proposal 2-3: Prefer to configure the starting symbol of each hop to the UE
 


	[22]
	 
 
Proposal 12	Support the configuration of time gap to indicate the number of symbols of two adjacent hops in time domain and in the same slot, and the value range can be (1, 2, 3, 4, 6, 7, 8, 11, 12, 16, 32).  




Number of hops:

In several contributions, the number of hops is proposed to be either configured. In [4][19] it is proposed to be derived from the total duration, hop duration and time between hops. 

	Company
	Proposal

	[2]
	Proposal 4: For the enhancement of pos-SRS configuration to achieve a staircase pattern (including overlapped or non-overlapped Tx frequency hopping), support introducing the following parameters:
· Frequency domain related parameters
· Frequency domain offsets between (time-domain) adjacent hops with a negative offset indicating the overlapped size
· Bandwidth of each hop
· Time domain related parameters
· Starting symbol of the first hop
· Time domain offsets between adjacent hops
· Number of hops
· Note: The overlapping hops should be adjacent in the time domain for a single SRS hopping pattern.  


	[3]
	Proposal 5: The time domain configuration parameters for SRS frequency hopping transmission include the number of SRS hops contained in each SRS resource, the number of symbols occupied by each hop, and the time interval between adjacent SRS hops in the time domain.

	[5]
	Proposal 8: For the SRS frequency hopping, the SRS configuration independent with the existing UL BWP supports at least with the following configuration parameters. 
-	Starting RB index and the number of RBs of the SRS resource, 
-	Starting slot, the number of slots and/or the number of symbols
-	Periodicity and offset
-	SRS sequence ID
-	Number of frequency hops, 
-	Gap time between frequency hops, 
-	Number of RBs overlapped between frequency hops
 

	[7]
	Proposal 5: The SRS hopping order in time is { nhop, nhop+1, …, nhop+N-1}mod N, where nhop is the start hop index and N is the number of hops.
	The number of PRBs for each hop, the start hop index nhop and the number of hops N should be configured by RRC.


 


	[8]
	Proposal 2-1: Adopt following new parameters are included in SRS-pos frequency hopping configuration
· Number of hops 


	[13]
	Proposal 4 : To support SRS for positioning frequency hopping, the hopping configuration needs to identify at least the following:
•	the number of hops, 
•	the bandwidth of each hop, 
•	the amount of overlap between hops. 
•	The time between hops
•	 For the overlap configuration of SRS Tx hopping include the starting PRB for each hop
These are dependent on the UE capability.

	
	



Most companies seem to agree to at least include 
· Use a a staircase pattern 
· Non stair case pattern is proposed in one contribution
· a configurable overlap, common across hops
· two contributions instead propose to derive the overlap from other parameters
· one contribution proposes to also include the starting PRB for each hop
· a configurable hop bandwidth, common for each hop
· a few proposals also mention the comfiguration of the total bandwidth across hop, i.e. the sounded bandwidth.
· A configurable time gap between the end of one hop and the start of the next hop
· One proposed alternative is to configure the starting symbol of each hop
· A configurable number of hops
· In two contribution, the number of hops is proposed to be derived from the hop duration and the total duration of the SRS Tx hopping across all hops 
· other legacy parameters such as starting slot and symbol, periodicity and offset, etc. 
· a configurable number of symbol per hop 
· two contributions propose to re-use the parameter repetitionFactor

 additionally, inter and intra slot hopping are discussed in several proposals.
· One contribution proposes to re-use the exisiting intra and inter slot hopping equation for the starting symbols of each hop
· One contribution proposes to only use inter-slot hopping, by  repeating the hop starting positioning in time for each slot. 
· One contribution proposes to shift hops that occur across the slot boundary when inter slot hopping is used.
· For TDD, One contribution proposes to define available hopping opportunities so that consecutive UL symbols in a slots are available after taking into account retuning time

Finally, the use of non-staircase pattern is proposed by 2 companies.

[closed] Use of non-staircase patterns
The use of non-staircase patterns was proposed in [5][13], which proposes to make the hop starting PRB configurable for each hop, effectively supporting non-staircase patterns.  

Round 1
Let’s first check whether to further discuss the non-stair case patterns:

Proposal 4.1.2.1-1 For the SRS Tx hopping pattern configuration support non-staircase patterns. 
· Support configuring the starting PRB of the each hop

Companies are encouraged to comment on the proposal in the table below:

Proposal 4.1.2.1-1: 
	Company
	Comment

	vivo
	Not support

	Spreadtrum
	Not support

	ZTE
	No, the benefit is not clear. 

	Qualcomm
	Not support

	OPPO
	Not support

	InterDigital
	We do not uspport the proposal as the motivation for non-stairt case patterns is not clear. 

	Futurewei
	Until now, RAN1 has not discussed and agreed on any non-staircase patterns. We consider it to be low priority.

	NEC
	Non-staircase should be discussed first. Then consider the parameters for the hopping pattern indication.

	Huawei, HiSilicon
	Do not support.

	DOCOMO
	Not support

	LGE
	Do not support

	CATT
	We prefer not to introduce such configuration.

	Ericsson
	Do not support

	FL
	Considering the lack of support and the late stage, we can close this issue. 




[closed] Inter and intra slot hopping
For intra and inter-slot hopping, the proposals are as follow:
· Only inter-slot hopping is supported, with up to 5 consecutive slot for each slot, one hop is transmitted, at the same symbol position
· Both inter and intra slot are supported, the first symbol for each hop uses  existing equation describing starting position of each hop for the MIMO FH.

Round 1
Before going into more details, let’s see which of inter and or intra slot hopping can be agreed:

Proposal 4.1.2.1-1 For the SRS Tx hopping, regarding inter and intra slot hopping 
	Alt1: only inter-slot hopping is supported
	Alt2: both inter and intra slot hopping are supported
	FFS: determination of the starting symbol position for each hop

Companies are encouraged to comment on the proposal in the table below:

Proposal 4.1.3.1-1: 
	Company
	Comment

	vivo
	Alt 2. Both intra-slot and inter-slot frequency hopping should be supported. Intra-slot hopping can be supported for the case when the switching time is short, e.g., 70us.

	Spreadtrum
	We support Alt2.

	ZTE
	Alt2 for more efficiency and low latency

	Qualcomm
	Alt. 2

	OPPO
	Preference on Alt.1. 

	Futurewei
	Is the FFS for Alt2 only or both?
It is not clear if we need such an agreement because in many cases more more than one slot will be needed depending on switching time, the number of symbols per hop, etc. As such, Alt2 is the baseline. Therefore, intra-slot and inter-slot are not needed for signalling.  


	NEC
	Whether to support intra-slot hopping should be decided by UE’s capability and the SCS used for positioning.

	Huawei, HiSilicon
	We support Alt2. There could be some cases where the hopping instance cannot be completed in one slot.

	DOCOMO
	Prefer Alt2.

	LGE
	We would like to clarify the intention of Alt 2.
Does it include supporting both inter and intra slot hopping simultaneously for a SRS-pos resource?
If so, we support support Alt 2 for a same veiw with vivo. 

	CATT
	We prefer Alt2, which will be more flexible for the hopping.

	Ericsson
	Ok with alt 2

	FL
	We can try and bring alt2 to the online discussion




Conclusion for RAN1#114

The following was agreed during the Tuesday session:
	Agreement
For the SRS Tx hopping, both hopping patterns (i.e. one cycle containing all the hops) that can span across slots or fit within one slot are supported.
· FFS: determination of the starting symbol position for each hop
· FFS: duration of each hop




We can address the FFS as part of the proposals in 4.1.6.

Configuration of overlap between hops

Most companies want to have a single configurable overlap, but as an alternative, two companies proposed to derive the overlap based on other parameters, and one company proposes the starting PRB to be configured per hop. 

Round 1
 Let’s first discuss which alternative to select regarding overlap. The exact value for the overlap in PRB can be discussed in a second stage if needed. 

Proposal 4.1.4.1-1 For the SRS Tx hopping, regarding the overlap between hops (downselect)
	Alt1: a single overlap value can be configured for all hops for the SRS resource
		FFS:  possible values
Alt2: a separate overlap value is configured for each hop for the SRS resource
		FFS:  possible values
	Alt3: the overlap value for a hop is derived from other parameters

Companies are encouraged to comment on the proposal in the table below:

Proposal 4.1.4.1-1: 
	Company
	Comment

	vivo
	Alt 1

	Spreadtrum
	We support Alt 1.

	ZTE
	Alt.1 for simplicity

	Qualcomm
	We prefer Alt. 3, but we could accept Alt. 2 also for the following reason:
· We think that a UE will be able to provide faster retune times with the same UE complexity, IF the bandwidths of all the hops are the same. 
· In order to keep the same BWs for all hops, and flexible total BW SRS, it should be allowed to have small differences in the overlaps of different hops (always more than a minimum overlap the UE requires), so that the hop-BW remains constant. 

We believe it is very important for Redcap devices to be sounding the same BW all the time, and it will result to more Redcap devices performing faster retune times with smaller complexity, which will benefit the whole redcap ecosystem. 

	OPPO
	Prefer Alt1. 

	InterDigital
	We support the proposal and Alt. 3 is our preference. The overlap bandwidth can be based on the time gap between hops.

	Futurewei
	Support Alt1 with the understanding that actual overlap may be more than the configured overlap during the last, e.g., 20 MHz hop. 
Do not support Alt2. 


	NEC
	Support Alt-1.

	Huawei, HiSilicon
	Alt1. We think Alt1 is the simplest way to realize the overlapped hopping, and there is no additional benefit to have different overlap values for different hops.

	DOCOMO
	Prefer Alt1.

	LGE
	Support Alt 1. 
We don't think there is any special advantage of Alt 2 even at the expense of bit overhead.

	CATT
	We prefer Alt 1, which is the simple and direct way to configure the overlop between hops.

	Ericsson
	We support alt1

	Nokia/NSB
	We support Alt 2. There would be trade-off between positioning performance and phase estimation accuracy depending on the number of RBs. In addition, the size of overlapping RBs need to be flexible in consideration of the different channel condition on the overlapping part.



Round 2
At the end of the Tuesday offline, we had a discussion mostly centered on Alt1, and Alt3. As a compromise, it has been proposed to add flexibility to alt1, by configuring a minimum overlap, and also allowing the last overlap to be larger so that the total bandwidth can fit configured value. This means that for this option, we must also agree to configure the full bandwidth. 

 

Proposal 4.1.4.1-2 For the SRS Tx hopping, regarding the overlap between hops (downselect)
	Alt1a: a single overlap value can be configured for all hops for the SRS resource
		FFS:  possible values
	Alt1b: UE is configured with  the total bandwidth for the SRS for Tx hopping resource, and a single overlap value. 
 -single overlap value is applied between every hop except between the second to last and the last hop  
		- between the second to last and the last hop, the overlap is such that the total spanned bandwidth across hops is equal to the configured total bandwidth for the SRS for Tx hopping resource.
	Alt3: the overlap value for a hop is derived from the starting PRB of the hop
 

Companies are encouraged to comment on the proposal in the table below:

Proposal 4.1.4.1-2: 
	Company
	Comment

	Ericsson
	Alt 1b is an acceptable compromise for us.



Hop bandwidth
Based on the received contributions, we could either configure the hop bandwidth, or the total bandwidth across hops, or both.
Round 1
We can discuss if we need to configure either of the hop bandwidth and the full bandwidth, or configure both:

Proposal 4.1.5.1-1 For the SRS Tx hopping, the following frequency domain parameters are configured for an SRS resource:
· the total sounded bandwidth across all hops 
· 		FFS:  possible values 
· hop bandwidth, common to all hops  
		FFS:  possible values 

Companies are encouraged to comment on the proposal in the table below:

Proposal 4.1.5.1-1: 
	Company
	Comment

	vivo
	At least, the second sub-bullet is needed. And then total bandwidth can be calculated by hop number, overlapping bandwidth and hop bandwidth.It should be noted that the number of hops is supported by majority companies.

	Spreadtrum 
	Similar views with vivo.

	ZTE
	It is related to proposal 4.1.4.1-1. If the number of overlapped PRBs and the bandwidth per hop is configured to UE, then the total bandwidth can be calculated automatically. 

	Qualcomm
	We agree to have: Hop BW common to all hops. 
We prefer to have the total Bandwidwth to be provided, and then derive the overlap, but we can look at the other solution also more carefully if there is a clear majority

	InterDigital
	We suppport the proposal

	Futurewei 
	Support

	NEC
	Support.

	Huawei, HiSilicon
	We are ok to have either one since one can be derived from the other with the help of other parameters such as the number of hops.
Between the two, we prefer RBs per hop.

In addition, we think that the hopping boundary should also be provided for the case when the first hop in time is not the first hop position in frequency.

	DOCOMO
	Support

	LGE
	Same view with vivo. The total bandwidth can be implicitily determined if the number of hops, hop bandwidth, and overlapped PRBs are configured.

	CATT
	Only one bullet is needed. We prefer the second bullet (i.e., hop bandwidth, common to all hops).

	Ericsson
	We think at least the hop bandwidth is needed. Agree that the total bandwidth may be infered from other parameters. 

	Nokia/NSB
	We prefer to the hop bandwidth only in this proposal. In addition, the number of hops and the overlapped RBs between hops should be provided in our view. 




Offline consensus
Offline consensus
Proposal 4.1.5.1-1 For the SRS Tx hopping, the following frequency domain parameters are configured for an SRS resource:
· hop bandwidth, common to all hops  
		FFS:  possible values 

For the online discussion, a slight rewording is proposed:
Proposal 4.1.5.1-2 For SRS Tx hopping, a hop bandwidth common to all hops is configured for an SRS resource
· FFS: possible values 


configuration of the hopping pattern in the time domain
proposals regarding the hopping pattern in the time domain discuss the following
· configuration of the starting symbol of the first hop
· configuration of the starting symbol of each hop
· configuration of the time between hops
· duration of a hop
· duration of the whole hopping sequence
· number of hops

the number of hops can be either configured in the srs resource configuration, or derived from other parameters. If the total length of the SRS hopping sequence is configured, together with the time between hops and duration of each hop, the number of hops may not be needed.  Thus, we will discuss this parameter once we have discussed the other parameters. 

Round 1
We can discuss which of the proposed parameters for time domain configuration are needed. 

Proposal 4.1.6.1-1 For the SRS Tx hopping, the following time domain parameters are configured for an SRS resource:
· For periodic SRS, The starting slot and starting symbol for the first hop
· 		FFS:  possible values 
· For periodic SRS, the starting slot and starting symbol for the hops following the first hop
· The time gap between the end of a hop and the next hop, in slots and symbols
		FFS:  possible values 
· The number of symbols in a hop
· FFS: possible values
· The duration of the whole hopping sequence 
· FFS The number of hops

Companies are encouraged to comment on the proposal in the table below:

Proposal 4.1.6.1-1: 
	Company
	Comment

	vivo
	1. The starting symbol and slot of the SRS resource can be reused as the starting slot and symbol for the first hop, considering that SRS frequency hopping is configured within a SRS resource.
2. For the other hops’ starting slot and symbol, they can be derived based on time gap between the first hop, so, it is no need to configure specific parameters.
3. OK to introduce the time gap between hops. In our view, for intra-slot frequency hopping or inter-slot frequency hopping, different type of time gap can be configured.
4. OK to introduce the number of symbols in a hop.
5. It is not clear what is ‘The duration of the whole hopping sequence’. Is it the duration including all the symbols and all the slot across multiple hops? In our view, it is possible to intersperse other UL/DL transmissions between hops, which would render ‘duration’ meaningless, and it is not possible to obtain other hop parameters through ‘duration’, such as the number of hops. 
6. Support to introduce the number of hops as supported by majority companies. In addition to being applicable in the time domain, it can also be applied in the frequency domain, e.g., deriving total sounding bandwidth of frequency hopping, deriving subband/hop index of each hop.

	Spreadtrum
	For the SRS Tx hopping, the following time domain parameters are configured for an SRS resource:
· The starting slot and starting symbol for the first hop
· The time gap between the end of a hop and the next hop, in slots and symbols
· The number of symbols in a hop
· The number of hops


	ZTE
	With the first and the second bullets, the starting slot and starting symbols can be configured for all hops. Most flexibility can be configured. Network can ensure the sufficient gap between hops. In such cast, the third bullet and the second last bullet will not be needed. 
It is noted that, a single gap especially for iner-slot hopping may not be sufficient because the available gap between different hops may be different.

Here is our suggestion:
Proposal 4.1.6.1-1 For the SRS Tx hopping, the following time domain parameters are configured for an SRS resource:
· For periodic SRS, The starting slot and starting symbol for the first hop
· 		FFS:  possible values 
· For periodic SRS, the starting slot and starting symbol for the hops following the first hop
· The time gap between the end of a hop and the next hop, in slots and symbols
		FFS:  possible values 
· The number of symbols in a hop
· FFS: possible values
· The duration of the whole hopping sequence 
· FFS The number of hops


	Qualcomm
	We also have some question on the „The duration of the whole hopping sequence“. 
With regards to the „time gap in between 2 hops“, we believe it could also be: „slot and symbol for each hop“ and avoid to have „differential encoding“ of the later positions with regards to the first. The gains in overhead will be small.

	InterDigital
	We want to understand hte intention for the time gap. Is the intention to configure different time gaps between different pairs of hops?

	Futurewei
	The same question with other companies regarding „The duration of the whole hopping sequence“ 
The other sub-blullets are fine.


	NEC
	Simiar view as Spreadtrum.

	LGE
	For the 1st sub-bullet, we support

For the 2nd sub-bullet, we do not support. 
The starting position in time domain for the hops following the first hop can be determined by the number of hops, time gap between consecutive hops, and inter+intra slot mechanism which we should discuss further.

For the 3rd sub-bullet (time gap), we do not support. 
We don’t think the time gap is not necessary to be configured 

For the 4th sub-bullet (the number of symbols in a hop), we support. 
As same view in Proposal 4.1.4.1-1, a single the number of symbols in a hop value can be configured for all hops for the SRS resource. And we can reuse the existing parameter nrofSymbols configuring the number of symbols of resource as the number of symbols of a hop.

For the 5th sub-bullet (duration of resource), we do not support.
As same view in Proposal 4.1.5.1-1, the duration of the whole hopping sequence can be derived by others.

For the 6th sub-bullet (the number of hops), we support. We have same views with vivo.

	CATT
	We prefer the following version of the proposal:
For the SRS Tx hopping, the following time domain parameters are configured for an SRS resource:
· The starting slot and starting symbol for the first hop
· The time gap between the starting symbols of two adjacent hops, in slots and symbols
· The number of symbols in a hop
· The number of hops

	Ericsson
	We think the following are required:
· Starting slot/symbol of the first hop
· Starting slot and symbol for the other hops
· This way the time gap need not be signalled
· The number of symbol in a hop
· The sequence duration is not needed in that case
· The number of hops

	Nokia/NSB
	We have thre comments.
1) we may need further discussion on if the time gap is the same or different between tops after discussion on the intra-slot and inter-slot repetition feature.
2) We have a clarification question on the intention of “the duration of the whole hopping sequence”
3) We need to support the number of hops 

	FL
	There is at least a majority for the following parameters: 
· Starting slot and symbol
· Number of symbols in a hop
· Number of hops

We can discuss further whether to use time gap or the starting symbol/slot of each hop in the online discussion. 



Round 2
Below is the summary of supporting companies based on the comment:

Starting slot and starting symbol for the SRS resource (and thus the first hop):
· vivo, Spreadtrum, ZTE, Qualcomm, NEC, LGE, Ericsson, CATT

for the gap between hop in time, we have two choices:
· the starting slot/symbol for each hop is provided
·  ZTE, Qualcomm, Ericsson
· The time gap between the end of a hop and the next hop is provided:
·  vivo, Spreadtrum, ZTE, NEC, LGE, Ericsson, CATT
 number of symbols in a hops 
· vivo, Spreadtrum, NEC, LGE, Ericsson, CATT, Nokia
number of hops
· vivo, Spreadtrum, NEC, LGE, Ericsson, CATT, Nokia 

in the second round, we should decided what to do about the starting slot and symbol for the hops following the first hop. 

Proposal 4.1.6.1-2 For the SRS Tx hopping, the following time domain parameters are configured for an SRS resource:
· For periodic SRS, The starting slot and starting symbol for the SRS resource with tx hopping (first hop)
· FFS:  possible values  
· For the starting slot and symbol of the hops following the first hop:
· Alt1: the SRS resource configuration includes the starting slot and starting symbol for the hops following the first hop
· FFS:  possible values  
· Alt2: the SRS resource configuration includes the The time gap between the end of a hop and the next hop, in slots and symbols
· FFS:  possible values  
· The number of symbols in a hop
· FFS: possible values 
The number of hops 


Proposal 4.1.5.1-2: 
	Company
	Comment

	Ericsson
	Support the proposal. Alt 1 provides the flexibility for different UL/DL patterns. 




First offline discussion:
Below is a summary of the issues with supporting / non supporting companies for each proposals. One suggestion of the chairman is to consolidate all the proposals on the SRS tx hopping configuration into a proposal for endorsement online. However, it is probably easier to address the different aspects separately.

For the configuration of SRS Tx hopping:

(4.1.4) overlap between hops:
 Proposal 4.1.4.1-1 For the SRS Tx hopping, regarding the overlap between hops (downselect)
	Alt1: a single overlap value can be configured for all hops for the SRS resource
		FFS:  possible values
			Supporting: Vivo, Spreadtrum, ZTE, oppo, FW (overlap may exceed the configured overlap), NEC, Huawei, Docomo, LGE, CATT
	Alt1b: a single overlap value can be configured for all but the last hop.
		For the last hop, the overlap is such that the total spanned bandwidth across hops is equal to the configured total bandwidth for the SRS for Tx hopping resource.

Alt2: a separate overlap value is configured for each hop for the SRS resource
		FFS:  possible values
		Supporting: Nokia
	Alt3: the overlap value for a hop is derived from the starting PRB of the hop
	Supporting: QC, IDG, MTK, Nokia, Ericsson

(4.1.5b total bandwidth)
Proposal 4.1.5.1-1 For the SRS Tx hopping, the following frequency domain parameters are configured for an SRS resource:

(4.1.5 hop bandwidth)
Offline consensus
Proposal 4.1.5.1-1 For the SRS Tx hopping, the following frequency domain parameters are configured for an SRS resource:
· hop bandwidth, common to all hops  
		FFS:  possible values 
		Supporting: vivo, Spreadtrum, ZTE, QC, idg, Futurewei, NEC, Huawei, Docomo, vivo, CATT, Ericsson, Nokia

(4.1.6, time domain config)
Proposal 4.1.6.1-1 For the SRS Tx hopping, the following time domain parameters are configured for an SRS resource:
· For periodic SRS, The starting slot and starting symbol for the SRS resource with tx hopping (first hop)
· FFS:  possible values 
· Supporting: vivo, Spreadtrum, ZTE, Qualcomm, NEC, LGE, Ericsson, CATT
· 
· For periodic SRS, the starting slot and starting symbol for the hops following the first hop
· FFS:  possible values 
· Supporting: ZTE, Qualcomm, Ericsson
· 
· The time gap between the end of a hop and the next hop, in slots and symbols
		FFS:  possible values 
· Supporting: vivo, Spreadtrum, NEC, CATT

· The number of symbols in a hop
· FFS: possible values
· Supporting: vivo, Spreadtrum, ZTE, NEC, LGE, Ericsson, CATT
· 
· The duration of the whole hopping sequence 
· The number of hops
· Supporting: vivo, Spreadtrum, NEC, LGE, Ericsson, CATT, Nokia
· 

 

 

 




[HIGH] Collision rules
UL time window (option 1)
Summary of proposals
For the UL time window configuration, the proposals are as follow:
· The window configuration includes duration, starting position and periodicity [3] [6][8][10][11][16][19][20][22]
· The starting position is also proposed to follow DCI activation [3]
· An alternative for the duration and periodicity to be configured is to instead follow an SRS configuration for starting position and periodicity [8]
· Values for the parameters are proposed to follow the DL MG [11][14]
· Periodicity is proposed to be optional in [16]
· The window configuration is per SRS resource, or a resource set [3]
· Activation and deactivation of the UL time window [3] [6] [10](MAC CE)
· UL time window validity during the DL slots, and during  measurement gaps. [3]
· Priority indicator to determine whether or not to drop other UL signals in the UL window [5][8]
· In [8] the priority is indicated per SRS resource or resource set
· Multiple time windows may be configured [6]

[6] proposes to have a priority of SSB over SRS even within the UL time window

[7] clarifies that outside of the UL time window, the SRS collision rules apply. 
- 	from the FL perspective, no agreements seem to be needed for this. We have agreed that the collision rules always apply, since they are part of the main feature for SRS Tx hopping, and the UL time window is configured on top of these rules optionally.  

Additionally, it is proposed to reverse the agreement regarding the applicability of the UL time window to DL signal, and so that the UE is not expected to transmit other signals during the window, but receiving DL signals is not excluded[4][8][16]. It is clarified in [16] that DL slots are not part of the window.




	Company
	Proposal

	[3]
	 Proposal 6: Define scheduling restriction rules for SRS frequency hopping transmission should be supported.

Proposal 7: The configuration parameters of the periodic UL time window also include the starting position of UL time window, length of UL time window, and period of UL time window.

Proposal 8: Per SRS resource or per SRS resource set configuration of the UL time window parameter should be supported.

Proposal 9: UL time window activation/deactivation mechanisms should be supported.

Proposal 10: For aperiodic SRS transmission, the following two schemes to determine the UL time window can be considered.
-	Configure the length of the uplink transmission window through high-level parameters, and DCI indicates the starting position of the uplink transmission window.
-	UE determines the starting position and length of the uplink time window based on the SRS resource time position in the SRS resource set triggered by DCI.

Proposal 11: UL time window validity criteria should be defined in specification.

Proposal 12: When the UL time window overlaps with the measurement gap, the UL time window becomes invalid.


	[4]
	Proposal 11:	
•	Support the following modification for UL time window of FH SRS for positioning.
-	Option 1: UL time window where the UE is not expected to [receive/]transmit other signals/channels and is only expected to transmit FH SRS for positioning.

	[5]
	Proposal 7: For the SRS frequency hopping within the time window, the UE may be configured with a priority indicator to determine whether or not to drop the other channels and/or reference signals.

	[6]
	 Proposal 4
•	For collision handling of positioning SRS with frequency hopping, for Option 1 (UL time window)  
o	Multiple UL time windows may be configured by higher layers. 
o	For an UL time window, the starting slot/symbol and periodicity, and slot/symbol offset can be configured. 
o	Activation and deactivation of an UL time window via MAC-CE is supported. 
o	For TDD, when SSB symbols collide with one of the hops for positioning SRS transmission, the SRS on the hop is dropped.

	[7]
	Proposal 9: For one SRS transmission occasion, if the UL time window is configured and the SRS occasion is in the window, then option 1 is applied. Otherwise, the collision rule is applied (i.e., Option 2).

	[8]
	Proposal 8: Down select an option for UTW configuration 
Option 1: UTW is configured by starting location, duration and periodicity (if needed) 
Support MAC CE or DCI based indication for preconfigured UTW 
Option 2: Starting location and duration of a SRS-pos resource for frequency hopping is used for determining UTW for the SRS-pos resource
Proposal 9: The priority rule for UTW is configurable by the gNB on a per SRS resource (set) basis.
Only the transmission of the indicated SRSs, configured by gNB, can be guaranteed within a UTW, but transmission of other SRSs is not.
Proposal 10: DL signal/channels configured within the UTW is received by UE.
Proposal 11: Within UTW, priority rule is applied only for the time resources that SRS symbols are allocated.
Proposal 12: When a SRS resource partially overlapped with an UTW, priority rule of UTW is only applied to SRS symbols within the UTW, and not to the remaining SRS symbols outside the UTW boundary.


	[10]
	 Proposal 4: The following parameters of UL time window should be supported:
•	Starting time;
•	Periodicity;
•	Duration/length.
Proposal 5: DL MAC CE can be used to activate/deactivate the window.



	[11]
	  Proposal 9: For UL time window definition and configuration, support reusing the mechanism of DL measurement gap as a start point, wherein the parameters includes period, offset and length at least.

Proposal 10: Support same period configuration for DL measurement gap and UL time window for positioning, and the applied period can be the indicated one or two times of the indicated one when both DL measurement gap and UL time window are configured or activated.

Proposal 11: Two offsets with different granularity can be considered to decrease the overhead of UL time window, wherein one offset is a legacy one in terms of subframe, and another one is in unit of slot with length of the UL time window in unit of slot simultaneously.


	[14]
	Proposal 2:
•	In option 1, RAN1 should refer the measurement gap specification for the details of UL time window.


	[16]
	Proposal 6: Do not support prohibition of reception during the UL time window : modify Option 1 from the agreement in RAN1#113 as follows : “Option 1: UL time window where the UE is not expected to [receive/]transmit other signals/channels and is only expected to transmit FH SRS for positioning.”

Proposal 7: Configuration for a UL time window should include at least start time and duration

Proposal 8: Configuration for a UL time window can include periodicity

Proposal 9 : A UL time window can encompass both downlink and uplink slots in TDD

Proposal 10: The UL time window stops before downlink slots and restarts at the next earliest uplink slot

Proposal 11: The UE should drop transmission of PUCCH or PUSCH that is scheduled within the UL time window

	[17]
	Proposal 6: unified the word saying “other UL and DL signals/channels” and add one note, Note: the “other UL and DL signals/channels” are not including the special channel as SSB, RACH procedure related signals/channels.

	[19]
	 
Proposal 12: For to the UL time window for SRS frequency hopping, 
· With regards to the configuration of the window:
· is part of a BWP configuration
· it includes a periodicity in slots and the offset of the starting slot with respect to SFN #0 slot #0 of the serving cell where the UL time window is configured,
· it includes a length in consecutive slots which includes at least {1,2,3,4,5} slots. 
· A UE is not expected to transmit other signals/channels and is only expected to transmit FH SRS for positioning
· Note: it implies that UE drops the receptions and transmission of other signals/channels of the active BWP and transmits SRS for positioning


	[20]
	Proposal 5-1: Use slot as unit for defining the length of the UL time window

Proposal 5-2: The length of the UL time window may contain 1, the RF switch time from BWP to first hop; 2, the duration of configured hops; 3, the RF switch time from the last hop to BWP

Proposal 5-3: Prefer to drop the hopped SRS transmission by slot level basis


	[22]
	Proposal 4	UL time window configuration is provided by the serving gNB as part of the SRS configuration and includes periodicity and duration in slots.
Proposal 5	UE originated UL time window request is not supported.



 
[closed] UL time window interaction with DL signals
Round 1
 Several companies proposed to remove “receive” from last meeting’s agreement on UL time window so that DL signals can be received during the window. 

Agreement
For RedCap UEs positioning transmitting the UL SRS with frequency hopping, regarding the collisions between other UL and DL signals/channels and the UL SRS with frequency hopping, support both of the following options 
· Option 1: UL time window where the UE is not expected to [receive/]transmit other signals/channels and is only expected to transmit FH SRS for positioning.
· FFS details of an UL time window
· Note: it implies that UE drops the transmission of other signals/channels and transmits SRS for positioning
· Option 2: new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels/. Option 2 can apply without UL time window (i.e. option 1)
· FFS: details on the collision rules
· Note: it is understood that option 2 is a component of the feature for UL SRS Tx hopping (FG 41-5-2), and option 1 is a separate feature group.


Proposal 4.2.1.2.1-1:  the RAN1#113 agreement is amended as follow
	Agreement
For RedCap UEs positioning transmitting the UL SRS with frequency hopping, regarding the collisions between other UL and DL signals/channels and the UL SRS with frequency hopping, support both of the following options 
· Option 1: UL time window where the UE is not expected to [receive/]transmit other signals/channels and is only expected to transmit FH SRS for positioning.
· FFS details of an UL time window
· Note: it implies that UE drops the transmission of other signals/channels and transmits SRS for positioning
· Note: DL signal/channels configured within the UTW is received by UE.
· Option 2: new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels/. Option 2 can apply without UL time window (i.e. option 1)
· FFS: details on the collision rules
· Note: it is understood that option 2 is a component of the feature for UL SRS Tx hopping (FG 41-5-2), and option 1 is a separate feature group.





Companies are encouraged to comment on the proposal in the table below:

Proposal 4.2.1.2.1-1: 
	Company
	Comment

	vivo
	Support

	ZTE
	Agree in principle. 
In addition, option 2 should also be used outside UTW when UTW is configured.

	Qualcomm
	Support

	InterDigital
	Support the FL proposal

	NEC
	Support.

	Huawei, HiSilicon
	OK.

	DOCOMO
	Support

	LGE
	Support

	CATT
	OK

	Ericsson
	ok

	FL
	Proposal is stable, let’s have the agreement online. 




Conclusion for RAN1#114
The following was agreed at the tuesaday session:
	

Agreement
the RAN1#113 agreement is amended as follow
	Agreement
For RedCap UEs positioning transmitting the UL SRS with frequency hopping, regarding the collisions between other UL and DL signals/channels and the UL SRS with frequency hopping, support both of the following options 
· Option 1: UL time window where the UE is not expected to []transmit other signals/channels and is only expected to transmit FH SRS for positioning.
· FFS details of an UL time window
· Note: it implies that UE drops the transmission of other signals/channels and transmits SRS for positioning
· Option 2: new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels/. Option 2 can apply without [or outside] UL time window (i.e. option 1)
· FFS: details on the collision rules
· Note: it is understood that option 2 is a component of the feature for UL SRS Tx hopping (FG 41-5-2), and option 1 is a separate feature group.









[stable] Configuration of periodic UL time window
Round 1
 We can start by discussing the parameters of the UL time window. Duration, periodicity and starting slot/symbol seem agreeable.   


Proposal 4.2.1.3.1-1:  the UL time window can be configured to be periodic with configurable starting slot, periodicity, duration
· FFS values for starting slot, periodicity and duration



Companies are encouraged to comment on the proposal in the table below:

Proposal 4.2.1.3.1-1: 
	Company
	Comment

	vivo
	OK

	Spreadtrum
	Support

	ZTE
	OK

	Qualcomm
	OK

	OPPO
	Support

	NEC
	Support.

	DOCOMO
	Support

	LGE
	We think it is necessary to discuss the configuration of UL time window associated with a resource / resource set. This method has the strong advantage of being able to support all type of UL time window (i.e. P/AP/SP) by only configuring time domain buffer(s).

We would like to suggest updating the proposal as following:

Proposal 4.2.1.3.1-1:  the UL time window can be configured (downselect) 
Alt 1: to be periodic with configurable starting slot, periodicity, duration
-	FFS values for starting slot, periodicity and duration
Alt 2: by being associated with a SRS resource / resource set.

	CATT
	Support

	ericsson
	OK

	FL
	Proposal is stable. Let’s see if we can get a compromise on the original wording. 

	
	




Dynamic activation of UL time window
Round 1
 We can start by discussing the parameters of the UL time window. Duration, periodicity and starting slot/symbol seem agreeable.   
 
Proposal 4.2.1.4.1-1:  UL time window can be configured to be semi persistent and activated or deactivated 
	Configuration includes periodicity and duration of the UL time window
	FFS: whether to use DCI or MAC CE for activation/deactivation

Companies are encouraged to comment on the proposal in the table below:

Proposal 4.2.1.4.1-1: 
	Company
	Comment

	vivo
	No need to introduce activation/deactivation operations for UL time window.
Different with PPW, there is no latency reduction motivation for SRS frequency hopping. 

	Spreadtrum 
	Support. 
In order to reduce the negative impact of measurement gaps on system throughput, R17 has enhanced the configuration of measurement gaps, mainly including pre-configured MG pattern(s), multiple concurrent and independent MG patterns and network controlled small gap(NCSG). When the network is configured with both measurement gaps and periodic uplink time windows, it will increase the probability of UE data transmission interruption. To minimize the negative impact of uplink time windows on data transmission, it is necessary to consider designing UL time window activation/deactivation mechanisms.

	ZTE
	We think the periodic UTW is sufficient. The benefit of semi-persistent UTW is unclear.

	Qualcomm
	We do not support this feature. 

	NEC
	Support.

	Huawei, HiSilicon
	Do not support. Prefer to use only RRC.

	DOCOMO
	We do not think such activation/deactivation is necessary.

	LGE
	Considering that the negative impact of UL time window on data transmissions, dynamic scheduling is absolutely necessary.
However, configuration including periodicity and duration of the UL time window is only related to Alt 1 of our comment in Proposal 4.2.1.3.1-1. For Alt 2 of our commnet in Proposal 4.2.1.3.1-1, there is only need to configure the time domain buffer of the associated resource. 
So, we would like to discuss this proposal after 4.2.1.3.

	CATT
	Support.
When the UE or LMF requests the UL time window, the gNB can (pre-)configure parameters of the UL time window and use DL MAC CE to activate/deactivate the window.

	Ericsson
	Do not support. It should be enough with a periodic solution. 




Priority of SRS resources in UL window 
In some contributions it is proposed to have priorities in the UL time window indicated per SRS resources or SRS resource sets. From the FL perspective, it means that some of the SRS within the time window will be subject to the dropping rules in option 2, while other will be prioritized. 

Proposal 4.2.1.5.1-1:  UL time window can be configured with a list of SRS resources or resource sets for which the UL time window applies. 
· If no SRS resources /resource set is configured, the UL time window applies to all SRSs within the time window
· For the SRS resources / resource sets not associated to the time window, the normal dropping rules apply.


Companies are encouraged to comment on the proposal in the table below:

Proposal 4.2.1.5.1-1: 
	Company
	Comment

	Vivo
	 UL time widow can only make the SRS within the window follow the option 1 priority. Different priority handling should be avoided in the UL time window.
So, there is no need to configure explicit associations.


	ZTE
	Do not support. This proposal will cause SRS prioritization in resource level. That means, even in UTW, SRS may still be dropped in UL symbols. It seems not aligned with the previous agreement.

	InterDigital
	We would like to clarify the intention of the proposal. For the second bullet, does this mean that there’s a prioritizaiton level associated with the UL time window?

	CATT
	It seems that there is no need to define such per-resource priority.




Multple UL time windows
We can start by checking the interest for the use of multiple time windows:

Proposal 4.2.1.6.1-1:  Multiple UL time windows may be configured by higher layers.

Companies are encouraged to comment on the proposal in the table below:

Proposal 4.2.1.6.1-1: 
	Company
	Comment

	vivo
	The motivation is not clear.

	Spreadtrum
	Different SRS resources or SRS resource sets can correspond to different UL window configuration parameters, such as the time length of UL time Window. Therefore, per SRS resource or per SRS resource set configuration of the UL time window parameter should be supported.

	ZTE
	OK

	InterDigital
	We do not see motivations for configuring multiple windows.

	CATT
	OK with the proposal.

	Ericsson
	Do not support at this stage. 






Additional Collision rules (option 2)

New collision rules and dropping rules have been proposed specifically for SRS with Tx hopping:

- In [2], it is proposed that the UE should be expected to receive data in the active BWP between hops if the time between hops is larger than the turnaround time going back to the UL BWP and returning to the virtual BWP. 

Regarding the number of hops to drop in case of collisions:
- In [3], it is proposed to set a threshold in how many of the hops can collide before all hops are dropped. Under that threshold, the non-colliding hops are transmitted. 
-in [4] [11][13] the granularity of the drops resource is up to UE capability, between symbol- hop- or resource-level. In[4] The gNB may configure the granularity if multiple levels are supported by the UE

Regarding the priority of the SRS with tx hopping:
-in [6][16][19] the time between hops is part of the SRS resource and is considered as part of the collision.
	- [13] proposes to discuss whether the window of collision of SRS includes the gaps between hops
In [7] the colliding hops within the active BWP follow existing collision rules for SRS, while hops outside of the active BWP are always low priority and thus dropped in case of collision
-in[10][13] different configurable priority states are available. 
In[14] the proposal is to give highest priority to the SRS with tx hopping

Dropping rules: 
- in [12][13] it is proposed to use rules similar to SRS carrier switching, i.e. dropping SRS colliding with periodic traffic (CG grant 1), and only dropping SRS colliding with aperiodic traffic is the DCI is received prior to a delay T before the transmission of the first SRS symbol. in other cases SRS is transmitted and the DL traffic is dropped. 
 
Conditions for hop transmission
· In [19] it is proposed to set a condition for transmission of a hop that all symbol of the hop, including retuning time, are Uplink or flexible symbols. 

	Company
	Proposal

	[2]
	Proposal 6: Consider introducing the following collision rule between SRS and other UL&DL signals/channels.
•	To ensure the transmission of two adjacent SRS hops not to collide with other signals/channels in the active UL BWP, if the sum of the retuning time to the active UL BWP after the first hop, and the retuning time from the active UL BWP prior to the second hop is larger than the configured time domain offsets, UE is not required to switch to the active UL BWP; otherwise UE is required to switch to the active UL BWP.

	[3]
	Proposal 13: New collision rule:
When the continuous N SRS hops in the time domain do not collide with other UL and DL signals/channels in once SRS transmission and N is not less than M, UE needs to perform the transmission of these N SRS hops.

	[4]
	Proposal 12:	
•	For Option 2: new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels, SRS with frequency hopping is dropped.
-	The dropping rules should include the following based on different scenarios and UE capabilities
	Alt 1: UE drops all the SRS hops
	Alt 2: UE drops affected hop(s)
	Alt 3: UE drops affected symbol(s)
-	If UE capability support all 3 alternatives, the gNB can further indicate which alternative is applied when collision happens
-	The other DL/UL reception/transmission should include other UL signals/channels, DL signals/channels in TDD, DL signals/channels for half-duplex UE (HD-UE) in FDD

	[6]
	Proposal 5
•	For collision handling of positioning SRS with frequency hopping, for Option 2 (new collision rules)
· Switching period associated with transmission of positioning SRS with frequency hopping has same priority as the corresponding positioning SRS.

  Proposal 6
•	For HD-FDD RedCap UE, collision handling between DL PRS and UL channels/signals within a configured PPW needs to be addressed at least for the case where DL PRS is configured without Rx frequency hopping.


	[7]
	Proposal 8: For RedCap UEs positioning transmitting the UL SRS with frequency hopping, regarding the collisions between other UL and DL signals/channels and the UL SRS with frequency hopping, 
•	If the SRS hop is within the active BWP, the existing dropping rule for RRC_CONNECTED state is reused.
•	If the SRS hop is outside the active BWP, Rel-17 defined rule for SRS outside initial BWP in RRC_INACTIVE state is reused, i.e. SRS has low priority.

	[10]
	 Proposal 6: Support the following options as the collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels.
•	Option 1: UE may indicate support of two priority states.
−	State 1: UL SRS is higher priority than all PUCCH/PUSCH/CSI-RS.
−	State 2: UL SRS is lower priority than all PUCCH/PUSCH/CSI-RS.
•	Option 2: UE may indicate support of three priority states
−	State 1: UL SRS is higher priority than all PUCCH/PUSCH/CSI-RS.
−	State 2: UL SRS is lower priority than PUCCH and URLLC PUSCH and higher priority than other PUSCH/CSI-RS.
−	State 3: UL SRS is lower priority than all PUCCH/PUSCH/CSI-RS.
•	Option 3: UE may indicate support of single priority state
−	State 1: UL SRS is higher priority than all PUCCH/PUSCH/CSI-RS.

	[11]
	 Proposal 12: Several dropping alternatives can be considered when dropping positioning SRS with frequency hopping is needed, which are:

Alt-1: Drop the collided symbols within the collided hops, the rest symbols within the collided hop and the rest hops are still transmitted.
Alt-2: Drop the collided hop, the rest hops are still transmitted.
Alt-3: Drop the collided hop and the rest hops after the collided hop.


	[12]
	Proposal 8: For RedCap UEs positioning transmitting the UL SRS with frequency hopping, support to define additional collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels:
•	If SRS resources for Tx frequency hopping collides with a Type 1 configured grant of UL/DL channels/signals, UE drops SRS resources for Tx frequency hopping; 
•	If a DCI scheduling a dynamic grant or Type 2 configured grant of UL/DL channels/signals arrives before T ahead of the first symbol of SRS resources for Tx frequency hopping, and collides with SRS resources for Tx frequency hopping, UE drops SRS resources for Tx frequency hopping; otherwise, UE drops the schedule UL/DL channels/signals;
o	T is a preparation time for transmission of SRS resources for Tx frequency hopping and switching time.

	[13]
	Proposal 7: An UL Hopping SRS instance collides with DL/UL signal/channel if any portion of the other DL/UL signal/channel overlaps with the time interval starting X symbols before the transmission and ending Y symbols after the transmission. Note that X and Y may be different for UL and DL signals and channels. 

Proposal 8: It is necessary to discuss if the window spans a single hop or spans the entire hop sequence. 
•	If the UL time window spans the entire hop sequence and no additional collision rules are defined then, at least for SRS measurement, there is no need to discuss the per-hop or single measurement issue. 

Proposal 9: On the collision rules, the transmission of UL-FH-SRS depends on relative priority of colliding signals and channel. The UE behavior can be one of the following:
•	Option 1: per hop collision: UL-SRS transmitted or dropped if collision occurs on a specific hop
•	Option 2: per total bandwidth collision: All UL-FH-SRS are dropped  if collision occurs on any of the hops

Proposal 10: To set the relative priority of the UL-SRS compared with other DL and uplink signals
•	Option 1: Can be configurable based on higher layer signaling e.g. set to a relative priority for all DL signals
•	Option 2: can be pre-determined  e.g. similar to Carrier Aggregation in previous releases.


	[14]
	
Proposal 3:
•	In option 2, a new collision rule in which UE is permitted to transmit all hops of UL SRS for positioning while other signals/channels are dropped is necessary to guarantee the positioning accuracy performance.


	[16]
	Proposal 12: Adopt collision rules between higher-priority UL channel/signal transmission and gap between SRS for positioning hops

	[19]
	 Proposal 13: With regards to the collisions between SRS for Positioning with frequency hopping and other channels, 
o	A hop is being transmitted in a consecutive set of symbols only if all the OFDM symbols of the hop are UL and/or flexible symbol(s), including the retune time before and after each hop, otherwise the hop is dropped,
o	the already specified collision rules between the UL SRS with frequency hopping and other UL channels (PUSCH, PUCCH, SRS) are applicable, by incorporating in the length of the occupied symbols from the SRS the retune time before and after each hop. 



	[22]
	Proposal 6	For RedCap UEs positioning transmitting the UL SRS with frequency hopping, the following dropping rules are used, in addition to the existing rules:
•	When the UE is scheduled with a dynamic PUSCH within the UL time window so that the UE receives a DCI scheduling PUSCH N2 symbols ahead of the UL SRS for positioning transmission or is scheduled to transmit a PUSCH/PUCCH transmission carrying HARQ-ACK/positive SR/RI/CRI/SSBRI, or aperiodic CSI within duration of the UL SRS for positioning with FH, the UE drops the SRS for positioning with Tx hopping transmission.
•	Otherwise, the UE drops the transmission of other signals/channels and transmits only the SRS for positioning.



 

Round 1
Considering the time left to complete the feature, at least a simple collision rule should be set in place. Additional rules may be agreed if possible. The case for HD-FDD should also be discussed. 


Proposal 4.2.2.1-1: the already specified collision rules are applied to the SRS resource with Tx hopping, including all hops and time between hops, as well as the retuning time prior to the first hop and after the last hop.
	FFS: further granularity for the dropping rules, e.g. per hop. 
	FFS: configuration of priority levels for the SRS with tx hopping. 
	FFS: case of HD-FDD


Companies are encouraged to comment on the proposal in the table below:

Proposal 4.2.2.1-1: 
	Company
	Comment

	vivo
	We would like to confirm whether the time between hops can be much larger than switch time between hops. If it is possible, we wonder all the time between hops needs to be considered for collision.

	ZTE
	This proposal should be based on the assumption that all hops belong to the same CC. Then the existing rule in TS38.214 can be completely reused for RRC_CONNECTED state.

Proposal 4.2.2.1-1: For UE in RRC_CONNECTED state, the already specified collision rules are applied to the SRS resource with Tx hopping, including all hops and time between hops, as well as the retuning time prior to the first hop and after the last hop.
	FFS: further granularity for the dropping rules, e.g. per hop. 
	FFS: configuration of priority levels for the SRS with tx hopping. 
	FFS: case of HD-FDD
     All hops are assumed to belong to the same CC


	Qualcomm
	What does „Time between hops“ correspond to? Lets say here SRS resource is doing 2 hops and those 2 hops are configured 14 symbols away (e.g. same symbol index, but different slot). The UE only needs 2 symbols to retune, if there is another channel in between, will it be considered as colliding? We believe that only the retune times in between the hops should be considered as colliding.

	InterDigital
	Our understanding is that the time gap between a pair of hops is considered as retuning time so the prioritization should be applied during the retuning time.

	NEC
	Support.

	Huawei, HiSilicon
	Do not agree. If the two SRS hops are not close in time, UE should be able to switch back to the active UL BWP.

	DOCOMO

	We agree the existing collision rules are reused as much as possible. But we think higher priority of SRS for positioning should be consdered to transmit SRS for positining with the wideband.

	LGE
	We agree with main bullet, but we would like to clarify the 1st sub-bullet.
If further granularity for the dropping rules is FFS, then the basic granularity is symbol? 
We support hop-level dropping rules for pos-SRS with frequency hopping.

	CATT
	It will be better to list what “the already specified collision rules“ refer to in this proposal, in order to avoid the ambiguity on the meaning of “the already specified collision rules“ for this proposal.



Round 2
Several companies commented that for the case where the time gap allow to return to the active BWP, the UE should receive the symbols in the gap between the time corresponding to the end of the  hop “n” plus the time needed to return to active BWP and up to the time of the next hop minus the time needed to retune to the hop “n+1” carrier.

Proposal 4.2.2.1-2: the already specified collision rules are applied to every hop in an SRS resource with Tx hopping, including the retuning time before and after each hop, 
· If the time between hop exceed the sum of the retuning time to and from the active BWP, the UE switches back to the active BWP and transmits the UL channel / signals.

Proposal 4.2.2.1-2: 
	Company
	Comment

	
	 



Use of UL SRS for MIMO
 
	Company
	Proposal

	[2]
	 
Proposal 11: Subject to UE capability, within a virtual BWP with bandwidth beyond maximum RedCap UE bandwidth to achieve SRS Tx frequency hopping, MIMO SRS can also be configured.
•	The existing SRS-Resource IE can be reused.




[LOW] Round 1
Let ‘s see if the proposal is agreeable:

Proposal 4.3.1-1 : Subject to UE capability, within a virtual BWP with bandwidth beyond maximum RedCap UE bandwidth to achieve SRS Tx frequency hopping, MIMO SRS can also be configured.
•	The existing SRS-Resource IE can be reused.


Companies are encouraged to comment on the proposal in the table below:

Proposal 4.3.1-1: 
	Company
	Comment

	ZTE
	No. For MIMO SRS, the hopping pattern is different, there is no gap between hops. If UE can sound outside active BWP, we should re-discuss the hopping pattern, gap, etc.

	Qualcomm
	We dont support this feature.

	Huawei, HiSilicon
	Support. At least inter-slot frequency hopping can be used, and there is existing MIMO-SRS pattern.



Support of SRS with tx hopping in RRC inactive
 In [2] it is propose to extend support of UL SRS TX hopping to RRC_INACTIVE.

	Company
	Proposal

	[2]
	Proposal 1: Following Rel-17 Option 2 of SRS for positioning transmission in RRC_INACTIVE, SRS transmission with frequency hopping outside the initial UL BWP is supported for RedCap UEs.




[MEDIUM] Round 1
Let‘s see if the proposal is agreeable:

Proposal 4.4.1-1 : SRS for positioning with Tx hopping is supported in RRC_INACTIVE


Companies are encouraged to comment on the proposal in the table below:

Proposal 4.4.1-1: 
	Company
	Comment

	ZTE
	Agree
The collision should be different from the proposal 4.2.2.1-1. Follow the legacy rule, SRS should have lower priority.




	Qualcomm
	Support. We think that  DL-PRS hoppign in RRC inactive should also be clearly agreed.  

cActually, we noticed that we already agreed for SRS hopping in the preivous meeting:
Agreement
SRS Tx Frequency hopping is supported for both RRC_CONNECTED and RRC_INACTIVE state.

So, what is missing is the DL PRS hopping in RRC inactive to be clearly agreed. 


	Futurewei
	Support

	Huawei, HiSilicon
	Support.

	CATT
	Support




Configuration of SRS with Tx hopping outside the active BWP
Several companies propose that the SRS configuration with TX hopping is done outside of the active BWP

	Company
	Proposal

	[2]
	Proposal 2: Support SRS transmission with Tx frequency hopping outside the active UL BWP for RedCap UEs positioning in RRC_CONNECTED state.

Proposal 3: For RedCap UEs in RRC_INACTIVE or RRC_CONNECTED state, pos-SRS is configured within a virtual BWP associated with the SCS, CP type, bandwidth that can be different from that of the UL BWP.


	[12]
	 Proposal 5: For RedCap UEs, consider the following enhancement on configuration to support SRS for positioning frequency hopping:
•	Bandwidth, SCS, CP for SRS positioning resources for Tx frequency hopping are independently configured and can be different from that of the UL BWP.


	[19]
	Proposal 6: For an SRS resource used for Positioning frequency hopping:
•	support SRS frequency hopping configuration with the following constraints: 
o	The numerology (SCS,CP) of the SRS and the BWP of a CC is the same. 
o	All hops have the same bandwidth




[stable] Round 1

Proposal 4.5.1-1 : SRS for positioning with Tx hopping is configured outside of the active UL BWP, using a virtual BWP
· The virtual BWP can use a SCS, CP size and bandwidth different from the UL active BWP


Companies are encouraged to comment on the proposal in the table below:

Proposal 4.5.1-1: 
	Company
	Comment

	vivo
	Support

	Spreadtrum
	We support Tx hopping is configured outside of the active UL BWP.

	ZTE
	Not necessary to discuss the definition, this will be designed by RAN2 anyway.

	Qualcomm
	We believe It should be clarified that such a „virtual BWP“ doenst have any other channel configured and doenst follow the regular BWP switching requirements and timelines. Such a „virtual BWP“ would just be for simplicty of the signaling and doesnt mean anything functional beyond what we have explicitly agreed (e.g. redcap devices still support a single BWP, there is no feature of BWP switching, no legacy timelines of switching apply, etc). Is that the undersatnding for everyone?

	OPPO
	Support

	InterDigital
	We would also like to know the significance of introducing „virtual BWP“ in the proposal.

	Futurewei
	Support

	NEC
	Support.

	Huawei, HiSilicon
	Support.

	DOCOMO
	Support

	CATT
	Support




Sequence design  
 in [12] it is   proposed to use a sequence spanning all hops (where each hop thus transmit part of the sequence) and let the UE request the network to configure a sequence satisfying a certain PAPR level
	Company
	Proposal

	[5]
	 Proposal 6: RAN1 supports UE to request an SRS sequence (a single ZC sequence) that satisfies a certain level of PAPR for every SRS transmission occasion of the SRS frequency hopping.





[LOW] Round 1
Proposal 4.6.1-1:  for the transmission of the UL SRS with tx hopping the UE can request an SRS sequence that satisfies a certain level of PAPR performance.


Companies are encouraged to comment on the proposal in the table below:

Proposal 4.6.1-1: 
	Company
	Comment

	ZTE
	Up to implementation.





Aperiodic / SP SRS with Tx hopping / on demand SRS rescheduling
In [5] [6][8] it is proposed to support aperiodic SRS with Tx hopping. In [21] on demand rescheduling of the SRS is discussed. 


	Company
	Proposal

	[5]
	  Proposal 10: RAN1 supports single DCI triggering aperiodic SRS frequency hopping including RF switching.


	[6]
	Proposal 2
•	Semi-persistent and aperiodic SRS transmission are supported for SRS for positioning with Tx frequency hopping for RedCap UEs.

	[8]
	Proposal 7: Support frequency hopping of SRS-pos to be activated/deactivated by MAC-CE.

	[21]
	 Proposal 6: To support FDD mode UL SRS FH transmission for the purpose of RedCap positioning, on-demand re-scheduling of the pos-SRS transmission should be supported.




[HIGH] Round 1
Proposal 4.7.1-1:   Semi-persistent and aperiodic SRS transmission are supported for SRS for positioning with Tx frequency hopping for RedCap UEs.

Proposal 4.7.2-1: on-demand re-scheduling of the pos-SRS transmission is supported.

Companies are encouraged to comment on the proposal in the table below:

Proposal 4.7.1-1:
	Company
	Comment

	Huawei, HiSilicon
	Not support. We think Rel-18 should focus on the periodic SRS case considering the time budget.

	LGE
	Support.
As similar view in Proposal 4.2.1.4.1-1, considering that the strong negative impact of pos-SRS with Tx frequency hoppping on data transmissions, dynamic scheduling is absolutely necessary.



Proposal 4.7.2-1:
	Company
	Comment

	Huawei, HiSilicon
	Not support.





Power and TA consideration
Two contributions mention the power control over the bandwidth hopping. For the proposal in [17] to use the same TX beam, this is already guaranteed as the hopping is done at the resource level. 


	Company
	Proposal

	[17]
	Proposal 7: during one complete SRS hop circle (which contains the all potential hops once), the same Tx beam, power control related parameter and TA used for each hop should be the same.

	[22]
	Proposal 15	UE uses same pathloss estimation for SRS transmission during one SRS frequency hopping duration if uplink power control is configured.




[MEDIUM] Round 1
Proposal 4.8.1-1: UE uses same pathloss estimation for SRS transmission during one SRS frequency hopping duration if uplink power control is configured.

Companies are encouraged to comment on the proposal in the table below:

Proposal 4.8.1-1:
	Company
	Comment

	Vivo
	Okay with the intention, but we are not sure what is “one SRS frequency hopping duration”. This seems to be ambiguous, this is, “one SRS frequency hopping duration” can be one hop duration for Tx frequency hopping, or all hops for Tx frequency hopping.
 

	Spreadtrum
	OK

	Qualcomm
	A bit unclear and prefer to wait first for the agreements on how the hopping is done. 

	Huawei, HiSilicon
	No need to have this.

	CATT
	Low priority.




LMF request for SRS FH parameters

	Company
	Proposal

	[19]
	 

Proposal 14: An LMF should be able to request, using the “Requested SRS Transmission Characteristics IE”, specific SRS frequency hopping parameters, including the number of symbols per hop, the amount of overlap between 2 consecutive hops, hopping bandwidth of each hop.



[LOW] Round 1
We can check what is the support for this proposal. from the FL perspective, it could be handled by RAN3.

Proposal 4.8.1-1: An LMF should be able to request, using the “Requested SRS Transmission Characteristics IE”, specific SRS frequency hopping parameters, including the number of symbols per hop, the amount of overlap between 2 consecutive hops, hopping bandwidth of each hop.

Companies are encouraged to comment on the proposal in the table below:

Proposal 4.9.1-1:
	Company
	Comment

	
	




[LOW] BWP Switching  
Background

In [15], it is proposed to use  BWP switching using an resource in each BWP:

	Company
	Proposal

	[ 15]
	Proposal 1:	For RedCap UEs positioning, support the SRS frequency hopping across multiple BWPs within one SRS resource.  




In the previous meeting, the following agreement was reached:

	Agreement
For RedCap UEs, SRS for positioning Tx frequency hopping is configured within one SRS for positioning resource.




Based on the previous agreement, the proposal seem to be contradicting the currently agreed design. Therefore, it will not be pursued. Companies are encouraged to comment below if further discussion is needed on the issue: 

	Company
	Comment

	
	




Other issues 
UE capabilities (to be treated in dedicated AI)

The following proposals are about UE capabilities, and we propose to discuss these issues during the UE feature agenda. 

	Company
	Proposal

	[2]
	Proposal 10: For PRS processing capability, support RedCap UE to report two sets of PRS processing capabilities, including
•	A PRS processing capability (N, T) for non-FH based PRS reception as legacy
•	A new PRS processing capability (N3, T3) for FH based PRS reception
	Introduce an overall bandwidth across hops as a component 
	The value T3 corresponds to the processing time assuming the processing bandwidth corresponds to the reported overall bandwidth across hops.
	The value N3 corresponds to the maximum DL-PRS bandwidth provided in supportedBandwidthPRS
•	Note: RAN4 to discuss the calculation of duration K

Proposal 12: The features of PRS Rx hopping and SRS Tx hopping (including the feature of transmitting SRS outside the active UL BWP) should also be applicable to non-RedCap UEs, and Rel-18 eRedCap UEs.

	[7]
	Proposal 1: With regards to Rx frequency hopping for positioning for RedCap UE:
UE reports a capability on the maximum number of supporting frequency hops, the candidates at least include {2, 3, 4, 5, 6}.
UE reports a capability on the number of overlapping PRB(s) between adjacent hops, the candidates include {0, 1, 2, 4}.

	[9]
	Proposal 5: Support the UE capability parameter to reflect the supported frequency hopping operation for NR RedCap UE. (i.e, by considering the RedCap UE constraints / limitations).
Proposal 6: Support the RedCap UE’s processing time for Rx frequency hopping as part of the UE capability.

	[11]
	  


	[17]
	Proposal 4: a time gap configuration between hops, and before the first hop and after the last hop should be considered. The value should be no smaller than the UE reported capability. 


	[18]
	Proposal 4: Specify the configuration and related capabilities associated to the number of Rx frequency hops to combine a number of DL-PRS samples across different hops to be stored for coherent Rx combining to achieve wideband DL-PRS measurement for RedCap devices.    

Proposal 5: Support Redcap PRS processing capabilities corresponding to different (N,T) values with reduced bandwidths e.g., 20MHz for FR1 and 100MHz for FR2 including a reduced Rx antenna/RF chain of a single antenna.

	[19]
	 Proposal 5:  For the main per-band FG on DL PRS Rx hopping, we propose the following components:  
•	PRS BW per hop which is supported and reported by UE
•	Maximum number of PRS hops of a PRS resource within a single MG instance
•	Minimum amount of frequency domain overlap(s) between hops 
•	RF Rx retune time between consecutive hops
•	Duration of DL PRS symbols N in units of ms a UE can process every T ms assuming maximum DL PRS bandwidth in MHz for each PFL
•	Max number of DL PRS resources that UE can process in a slot for a PFL

	[20]
	Proposal 2-1: Define the RF switch time as the UE capability for reporting
Proposal 4-2: Consider the reception hopping within a DL-PRS resource as UE capability




 
[LOW] RACH 
In [17], it is proposed to study the impact of RACH on the PRS Rx hopping:

	Company
	Proposal

	[17]
	Proposal 1: RAN1 to study the impact of RACH related signal to the PRS Rx reception FH.



Since only 1 company has raised the issue above, let’s first collect some comments on the proposals to see the level of support. Not that the issue was also brought up during RAN1#112b-e but did not receive any comment. 

Comments can be entered in the table below: 

	Company
	comment

	
	

	
	



[LOW] Phase alignment between UL and DL for multi RTT

	Company
	Proposal

	[5]

	 Proposal 3: RAN1 should support phase alignment for Multi-RTT and determine if phase alignment is needed for both UL at the gNB and DL at the UE.





[LOW] Subcarrier Spacing
In [11], it is proposed to consider the use of small SCS for UEs with low speed: 

	Company
	Proposal

	[11]
	Proposal 14: Consider using small SCS to increase the positioning performance for RedCap UEs with low speed at least.



 
From the FL perspective, this is an implementation issue and should not be impacting the specification. Therefore, it is proposed not to pursue the proposal further.

Companies are encouraged to comment on the proposal in the table below:
 
	Company
	Comment

	
	

	
	

	
	



[LOW] Positioning methods 
In [18] it is proposed to consider time and angle-based methods for positioning of redcap UEs. 
  
	Company
	Proposal

	[18]
	Proposal 1: Prioritize timing-based positioning techniques such as TDoA, RTT for Redcap positioning. 



This topic was also brought up in the RAN1#112b-e and RAN1#112 meeting. From the FL perspective, the WID does not specify a particular method to be supported and. the discussion so far does not restrict any existing method to be used.  Therefore, it is proposed not to pursue the discussion on supported method further.

Companies are encouraged to comment on the proposal in the table below:

 
	Company
	Comment

	
	

	
	




Online sessions
Tuesday session
Summary of the status as of Tuesday: 

Proposals on measurements:
· There is no clear consensus on the current proposal for hop indication. There are 6 commenting companies saying there is no need for hop indication. Considering the late stage of the release, and the fact that there is no critical need for this part of the feature, we can down prioritize the issue. 
· For per-hop measurement, similarly there is no clear support for supporting reporting a single hop measurement as fallback from a multihop measurement.  
· 

Proposals on DL PRS Rx hopping:
· For inter and intra slot hopping, too few comments were received to draw any conclusions. 
· No consensus on assistance data for Rx hopping. 
· For PPW support for DL PRS with Rx hopping, a majority of commenting companies do not support the feature.
· For the PRS reception in the RRC INACTIVE STATE, it was commented that a RAN1 agreement would facilitate the RAN4 work. Let’s try and see if a quick agreement is reachable. 

Proposals for UL SRS Tx hopping
· We can drop the discussion on non-staircase patterns considering the lack of support
· The proposal on inter and intra slot hopping can be discussed at the online session, most companies seem ok with alt2. 
· The proposal for configuration of the overlap as a majority for alt1.
· For the proposal to configure the hop bandwidth and total bandwidth, at least a majority of companies support to configure the hop bandwidth. For the total bandwidth, if the proposal on the overlap is agreed and a fixed overlap is provided, then the bandwidth can be implied instead of configured. 
· For the proposal on the time domain parameter, we can discuss further whether to have the time gap or the starting point for each hop as a parameter. 
· For the uplink time window, the proposals on the modified agreement and basic configuration can be discussed online. The other proposals on UL time window need more discussion.
· For the additional collision rules, the discussion is complex and we should have it offline first
· The proposal on virtual BWP seems agreeable. There was a comment  regarding the meaning of virtual BWP and the intention behind the term. In the FL understanding, we mostly use that term similarly to SRS in RRC inactive. 


Proposals for online discussion:

Proposal 3.5.1-1: PRS Rx frequency hopping for RRC_INACTIVE state is supported for a RedCap UE.

Proposal 4.1.2.1-1 For the SRS Tx hopping, regarding inter and intra slot hopping 
	Alt1: only inter-slot hopping is supported
	Alt2: both inter and intra slot hopping are supported
	FFS: determination of the starting symbol position for each hop

Proposal 4.1.4.1-1 For the SRS Tx hopping, regarding the overlap between hops (downselect)
	Alt1: a single overlap value can be configured for all hops for the SRS resource
		FFS:  possible values
Alt2: a separate overlap value is configured for each hop for the SRS resource
		FFS:  possible values
	Alt3: the overlap value for a hop is derived from other parameters

Proposal 4.1.5.1-1 For the SRS Tx hopping, the following frequency domain parameters are configured for an SRS resource:
· the total sounded bandwidth across all hops 
· 		FFS:  possible values 
· hop bandwidth, common to all hops  
		FFS:  possible values 

Proposal 4.1.6.1-1 For the SRS Tx hopping, the following time domain parameters are configured for an SRS resource:
· For periodic SRS, The starting slot and starting symbol for the first hop
· 		FFS:  possible values 
· The number of symbols in a hop
· FFS: possible values
· The duration of the whole hopping sequence 
· The number of hops
· For the starting positioning of the hops following the first hop (downselect):
· Alt1:  the starting slot and starting symbol for the hops following the first hop
· FFS: possible values
· Alt2:  The time gap between the end of a hop and the next hop, in slots and symbols
		FFS:  possible values 
· 



Proposal 4.2.1.2.1-1:  the RAN1#113 agreement is amended as follow
	Agreement
For RedCap UEs positioning transmitting the UL SRS with frequency hopping, regarding the collisions between other UL and DL signals/channels and the UL SRS with frequency hopping, support both of the following options 
· Option 1: UL time window where the UE is not expected to [receive/]transmit other signals/channels and is only expected to transmit FH SRS for positioning.
· FFS details of an UL time window
· Note: it implies that UE drops the transmission of other signals/channels and transmits SRS for positioning
· Note: DL signal/channels configured within the UTW is received by UE.
· Option 2: new collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels/. Option 2 can apply without UL time window (i.e. option 1)
· FFS: details on the collision rules
· Note: it is understood that option 2 is a component of the feature for UL SRS Tx hopping (FG 41-5-2), and option 1 is a separate feature group.




Proposal 4.2.1.3.1-1:  the UL time window can be configured to be periodic with configurable starting slot, periodicity, duration
· FFS values for starting slot, periodicity and duration

Proposal 4.5.1-1 : SRS for positioning with Tx hopping is configured outside of the active UL BWP, using a virtual BWP
· The virtual BWP can use a SCS, CP size and bandwidth different from the UL active BWP

Conclusion
The following agreements were made during RAN1#114: 

	Agreement
PRS Rx frequency hopping for RRC_INACTIVE state and for RRC_IDLE state is supported for a RedCap UE.
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