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Introduction
This document summarizes the proposals received as part of Agenda Item 8.3  for RAN1#116bis for the maintenance of Rel-18 work item on expanded and improved NR positioning, focusing on on the issues for positioning for RedCap UEs. [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].





Remaining issues
Support of non-RedCap UEs [1]
The issue is discussed in a text proposal in [1] and a proposal in [7]:

	Company
	Proposal

	[7]
	Proposal 2: Non-redCap UEs should not support frequency hopping





Text Proposal


	TP 2.1-1

	[bookmark: _Hlk159847020]reason for change: 
	The frequency hopping feature was not applicable to non-RedCap UE (eMBB UE) artificially 

	summary of change: 
	Remove “reduced capability” from 5.1.6.5.1 and 6.2.1.4.1.

	Consequences if not approved: 
	eMBB UE cannot use the frequency hopping feature.

	---------------------------- Start of Text Proposal for TS 38.214 ----------------------------
< Unchanged parts are omitted >
[bookmark: _Toc145348692][bookmark: _Toc155777343]5.1.6.5.1	PRS receiver frequency hopping
The reduced capability UE may be configured to measure and report, subject to UE capability, via [nr-Requested-DL-PRS-measurementBasedOnMultihopRx] the DL RSTD, DL PRS-RSRP, DL PRS-RSRPP, or UE Rx-Tx time difference using receiver frequency hopping for a DL PRS resource, with a requested bandwidth of all hops that may be greater than the maximum reduced capability UE bandwidth. The reduced capability UE performing receiver frequency hopping may report via [higher layer parameter] one measurement associated with one received frequency hop or one measurement based on multiple hops of the DL PRS. The reduced capability UE may report whether the measurement is associated with one received frequency hop or multiple frequency hops of the DL PRS. In RRC_CONNECTED mode, the reduced capability UE is expected to use a single instance of a configured measurement gap to receive all hops of the DL PRS using receiver frequency hopping. 
< Unchanged parts are omitted >
[bookmark: _Toc155777433]6.2.1.4.1	SRS frequency hopping for positioning
The reduced capability UE may be configured via [higher layer parameter], subject to UE capability, to perform transmit frequency hopping separate from the UL BWP configuration and outside of the UL BWP, where the UE may be configured with subcarrier spacing, CP and bandwidth that are different from the UL active BWP. The reduced capability UE transmit frequency hopping is configured within one SRS resource for positioning, that may be configured with a bandwidth larger than the maximum bandwidth of the reduced capability UE, in RRC_CONNECTED or RRC_INACTIVE mode. The reduced capability UE transmit frequency hopping, may be configured with overlapping or non-overlapping frequency hops in the frequency domain.  When the reduced capability UE is configured to perform transmit frequency hopping:
-	it expects to be configured with the following parameters:
-	starting PRB of the first hop in time domain in [higher layer parameter]
-	starting slot offset and starting symbol for each hop in [higher layer parameter]
-	number of symbols in each hop in [higher layer parameter]
-	hop bandwidth in [higher layer parameter]
-	number of overlapping resource block(s) between hops, if present, in [higher layer parameter]
-	number of hops in [higher layer parameter].
-	it does not expect to be configured withthe sum of [StartingSymbol] and [Length] for a hop that exceeds a slot duration.	Comment by Yuanyuan Wang: Typo
-	it expects to be configured with the same periodicity of each hop of an SRS resource with the transmit frequency hopping.
The reduced capability UE may be configured, via [uplinkTimeWindow-Config], subject to UE capability, with an UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit the SRS for positioning using frequency hopping. The UE is not expected to be configured with one [cycle] of the transmit frequency hopping, including the switching time from/to active BWP required ahead of the first hop and after the last hop, that is partially overlapped with the time window. 
The reduced capability UE is expected to switch back to the active BWP if the time between two consecutive hops exceeds twice the switching time from/to the active BWP.
For a transmission of a hop for an SRS resource for positioning with frequency hopping starting in symbol  and a colliding PUSCH or PUCCH transmissionstarting in symbol , the UE shall apply the dropping rules taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and the SRS symbol is at least  symbols and additional time duration , where  is the switching time to/from the active BWP.
[bookmark: _Hlk152009812]-	DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH symbol is at least  symbols, where calculation of  is based on the smallest SCS between the SCS configured for positioning SRS with the frequency hopping, the SCS of the PUSCH, and the SCS of the PDCCH.
If the SRS symbol(s), including the switching time to and from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped.
For operation in the same carrier, the reduced capability UE is not expected to be configured on overlapping symbols with an SRS resource of the transmit frequency hopping configured by the higher layer parameter [to_be_defined] including the switching time to or from the active bandwidth part and an SRS resource with resourceType of both SRS resources as 'periodic'.
For operation in the same carrier, the reduced capability UE is not expected to be activated or triggered to transmit SRS on overlapping symbols with a SRS resource of the transmit frequency hopping configured by the higher layer parameter [XX] including the switching time to or from the active bandwidth part and a SRS resource with resourceType of both SRS resources as 'semi-persistent' or 'aperiodic'.
---------------------------- End of Text Proposal for TS 38.214 ----------------------------






First round
Companies are encouraged to comment on the TP 2.1-1 in the table below:

TP 2.1-1: 
	Company
	Comment

	Apple
	Do not support. Not in WID.

	LGE
	Same view with Apple. In addition to, since there is already similar functionality that FH is not required, we don’t think this extension is needed

	Nokia
	We are okay. We don’t think frequency hopping feature should be restricted for only RedCap UE.

	Huawei, HiSilicon
	We support this.
This should have nothing to do with relaxing any regular UE requirement, and should be extended to eMBB UEs.

There could be multiple reasons to adopt frequency hopping for eMBB UEs, e.g. buffering limitation in PRS, SRS spectrum density issue in UL.

	
	



Correction to PRS measurement with Rx hopping[2]
Text Proposal

	TP 2.2-1

	reason for change: 
	When a reduced capabiltiy UE reports a RSTD measurement with the DL PRS frequency hopping, it also reports whetehr the measurement is made from a single or multiple frequency hops. In the case of RSTD measurement, the UE uses two different propagation time measurements from the received two different PRSs. The UE may be able to use different number of fruency hops of received PRSs. If the UE uses a single hop from a DL PRS resource and multiple hops from another DL PRS resource, the UE reporting beahvior is uncelar. In addition, the LMF needs to know which measurements are made from wideband or narrowband to select measurements to be used to run a location estimation algorithm.

	Summary of change: 
	Clarify the UE behavior for RSTD measurement reporting with DL PRS frequency hopping. The proposal is that the redcap UE uses two different ToA mesaurements made from the same number of DL PRS frequency hope in case it reports a RSTD composed of the ToA measurements.

	Consequences if not approved: 
	In case the UE uses a single frequency hop for a ToA measurement and multiple frequency hops for anotehr ToA measurement, the UE reporting behavior is unclear. Also, network cannot obtain the proper information on the number of used frequency hops.

	< Unchanged parts are omitted >

5.1.6.5.1	PRS receiver frequency hopping
The reduced capability UE may be configured to measure and report, subject to UE capability, via [nr-Requested-DL-PRS-measurementBasedOnMultihopRx] the DL RSTD, DL PRS-RSRP, DL PRS-RSRPP, or UE Rx-Tx time difference using receiver frequency hopping for a DL PRS resource, with a requested bandwidth of all hops that may be greater than the maximum reduced capability UE bandwidth. The reduced capability UE performing receiver frequency hopping may report via [higher layer parameter] one measurement associated with one received frequency hop or one measurement based on multiple hops of the DL PRS. The reduced capability UE may report whether the measurement is associated with one received frequency hop or multiple frequency hops of the DL PRS. For a RSTD measurement, the reduced capability UE is expected to measure two different DL PRS resources with the same number of frequency hops. In RRC_CONNECTED mode, the reduced capability UE is expected to use a single instance of a configured measurement gap to receive all hops of the DL PRS using receiver frequency hopping. 
< Unchanged parts are omitted >




First round
Companies are encouraged to comment on the TP 2.2-1 in the table below:

TP 2.2-1: 
	Company
	Comment

	vivo
	The intention and motivation are unclear to us. More clarification is needed

	Apple
	Understand the motivation but the solution may not necessarily match the problem. If we have two difference DL PRS resources with different # of BWs per frequency hop, there is still some ambiguity. Need to be clear on what problem we are trying to solve. 

	InterDigital
	Agree with the proposal. Tne number of hops should be aligned between two different PRS resources.

	ZTE
	Do not support. It can be up to implementation.

	Qualcomm
	Do not support. RAN4 will define some requirements; up to UE implementation, how the UE will meet these requirements. 

	LGE
	We don’t think this change is needed in RAN1 perspective.

	Nokia
	Support. The number of frequency hops should be aligned. If the UE perform a RSTD measurement from a single hop and three hops from two different TRPs, which information between single-hop or multi-hop should be reported by the UE? In addition, non-aligned number of measurements affect measurement selection behavior at the LMF. We don’t think this could be addressed by RAN4 requirement.

	Huawei, HiSilicon
	We do not think it is correct. Different PRS may have different bandwidth, as well as the repetition configuration.



Timeline for scheduling aperiodic positioning SRS with frequency hopping [3,9]
Text Proposal
	TP 2.3-1

	reason for change: 
	The following agreement regarding the minimal time interval necessary for the scheduling of aperiodic positioning SRS with frequency hopping was not captured in the specification. 
Agreement
For aperiodic positioning SRS with frequency hopping, switching time to/from active UL BWP is added in the minimal time interval between the last symbol of PDCCH triggering A-SRS and the first symbol of the triggered SRS in the first hop.

	Summary of change: 
	To capture the above agreement in the specification. 

	Consequences if not approved: 
	Minimal time interval on the scheduling of aperiodic positioning SRS with frequency hopping is missing. 

	 
------------------------------     TS 38.214 -----------------------------------
6.2.1.4.1	SRS frequency hopping for positioning
The reduced capability UE may be configured, via [uplinkTimeWindow-Config], subject to UE capability, with an UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit the SRS for positioning using frequency hopping. The UE is not expected to be configured with one [cycle] of the transmit frequency hopping, including the switching time from/to active BWP required ahead of the first hop and after the last hop, that is partially overlapped with the time window. 
For aperiodic positioning SRS with Tx frequency hopping, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 symbols and an additional time duration corresponding to the switching time from the active uplink BWP if the first hop of the positioning SRS is outside the active UL BWP.
< Unchanged text omitted >





	TP#2.3-1b
	

	Reason for Change:
	The current specification text in 38.214 does not account for switching time in the PDCCH to aperiodic SRS with FH timeline. 

	Summary of Change:
	Clarify that when SRS with FH is used with aperiodic triggering, the switching time is added to the timeline.    

	Consequence if not approved:
	The specification text is not clear for the aperiodic SRS with FH timeline.

	

	------------------------------  unchanged text ommited TS 38.214-----------------------------------
6.2.1.4.1	SRS frequency hopping for positioning
The reduced capability UE may be configured, via [uplinkTimeWindow-Config], subject to UE capability, with an UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit the SRS for positioning using frequency hopping. The UE is not expected to be configured with one [cycle] of the transmit frequency hopping, including the switching time from/to active BWP required ahead of the first hop and after the last hop, that is partially overlapped with the time window. 
For aperiodic positioning SRS with Tx frequency hopping, the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 symbols and an additional time duration corresponding to the switching time from the active uplink BWP.
------------------------------  unchanged text ommited TS 38.214-----------------------------------




First round
The two TPs differ as to whether to consider the first hop in active BWP or not. Companies are encouraged to comment on the TP 2.3-1a/b in the table below:

TP 2.3-1a/b: 
	Company
	Comment

	Vivo
	We think the below part has captured the related agreement, we are not sure the TP is essential
[image: ]

	Apple
	Agree with Vivo

	ZTE
	Agree with TP#2.3-1b

	Qualcomm
	Need further discussion; seems to be added already

	Nokia
	We have a similar understanding with vivo. 



Collision handling of positioning SRS with frequency hopping in TDD systems[3]
Text Proposal

	TP 2.4-1

	Reason for change
	In the following agreement, collision handling between positioning SRS with frequency hopping and PUSCH or PUCCH was discussed. However, in case of TDD system, collision handling between DL channels/signals and positioning SRS with frequency hopping also needs to be considered. 
Agreement
For the collision rules of the SRS with Tx hopping (option2)
· If the SRS symbol(s), including the retuning time to/from the active BWP, collides with PUSCH or PUCCH, when UE determines that SRS with Tx hopping is to be dropped, the colliding SRS symbol(s) are dropped.
· FFS: timeline for determination of colliding channels/signals
· FFS: collisions with MIMO SRS

	Summary of change
	Collision handling for positioning SRS with frequency hopping with other channels/signals for Option 2 can be updated as follows:
· If the SRS symbol(s), including the retuning time to/from the active BWP, collides with PUSCH or PUCCH, when UE determines that SRS with Tx hopping is to be dropped, the colliding SRS symbol(s) are dropped.
· In unpaired spectrum, if the SRS symbol(s), including the switching time to and from the active bandwidth part, of the transmit frequency hopping collides with other DL signals or channels, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped.
In addition, the parameter name for SRS with frequency hopping “txFHRedCapSrs-PosResource” is updated [1]. 

	Consequences if not approved
	Collision handling for positioning SRS with frequency hopping with other DL channels/signals in TDD system for Option 2 is missing.  

	Text proposal
	------------------------------     TS 38.214 -----------------------------------
6.2.1.4.1	SRS frequency hopping for positioning
< Unchanged text omitted >
If the SRS symbol(s), including the switching time to and from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped. In unpaired spectrum, if the SRS symbol(s), including the switching time to and from the active bandwidth part, of the transmit frequency hopping collides with other DL signals or channels, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped.
For operation in the same carrier, the reduced capability UE is not expected to be configured on overlapping symbols with an SRS resource of the transmit frequency hopping configured by the higher layer parameter txFHRedCapSrs-PosResource[to_be_defined] including the switching time to or from the active bandwidth part and an SRS resource with resourceType of both SRS resources as ‚periodic‘.
< Unchanged text omitted >


 
First round
Companies are encouraged to comment on the TP 2.4-1 in the table below:

TP 2.4-1: 
	Company
	Comment

	vivo
	In Rel-17 PPW, the collision between UL symbols are not considered for DL PRS reception. In this case, we are not sure why we need consider the collision between DL symbols for SRS transmission.

	ZTE
	In our understanding, the reason why we consider the collision between SRS transmission and DL reception is the introduced extra switching time. Similarly, we define this collision rule between SRS transmission and DL reception in RRC_INACTIVE state.

	Qualcomm
	We don’t think that this is needed. 

	Nokia
	Don’t support.

	Huawei, HiSilicon
	We support this.
DL impact should also be considered, similar to Rel-17 SRS outside initial UL BWP.




Collision handling of positioning SRS with frequency hopping with other channels/signals[3]
Text Proposals
Two alternatives are proposed in [3], labeled as TP2.5-1a and 2.5-1b below:

	TP 2.5-1a

	Reason for change
	As defined in NR, when P/SP-SRS collides with A-SRS in the same symbol(s), the P/SP-SRS on the overlapped symbol(s) is dropped. Further, when P-SRS collides with SP-SRS in the same symbol(s), the P-SRS on the overlapped symbol(s) is dropped. This design principle should be extended for the collision handling of positioning SRS with frequency hoping for RedCap UEs, by considering the switching time to/from the active BWP.

	Summary of change
	· When P/SP-SRS collides with A-SRS with frequency hopping in the same symbol(s), including the switching time to and from the active bandwidth part, the P/SP-SRS on the overlapped symbol(s) is dropped. 
· When P-SRS with frequency hopping collides with SP-SRS in the same symbol(s), including the switching time to and from the active bandwidth part, the P-SRS on the overlapped symbol(s) is dropped.

	Consequences if not approved
	Incomplete specifications: Collision handling between positioning SRS with frequency hopping with different resource types is not defined.  

	Text proposal
	------------------------------     TS 38.214 -----------------------------------
6.2.1.4.1	SRS frequency hopping for positioning
< Unchanged text omitted >
In case a SRS resource with resourceType set as ‚aperiodic‘ is triggered on the OFDM symbol(s) configured with periodic/semi-persistent SRS transmission, including the switching time to and from the active bandwidth part, the UE shall transmit the aperiodic SRS resource and only the periodic/semi-persistent SRS symbol(s) overlapping within the symbol(s) are dropped, while the periodic/semi-persistent SRS symbol(s) that are not overlapped with the aperiodic SRS resource are transmitted. In case a SRS resource with resourceType set as ‚semi-persistent‘ is triggered on the OFDM symbol(s) configured with periodic SRS transmission, including the switching time to and from the active bandwidth part, the UE shall transmit the semi-persistent SRS resource and only the periodic SRS symbol(s) overlapping within the symbol(s) are dropped, while the periodic SRS symbol(s) that are not overlapped with the semi-persistent SRS resource are transmitted.
< Unchanged text omitted >


 
	TP 2.5-1b

	Reason for change
	The agreement that was made for collision handling Option 2 of positioning SRS with frequency hopping is mainly targeting for the case when positioning SRS is treated as lower priority and needs to be dropped due to prioritization rule. However, collision handling for the case when positioning SRS with frequency hopping is treated as higher priority when overlapping with other UL signals or channels is not defined. 
For instance, when A-SRS overlaps with P/SP-SRS, P/SP-SRS transmission is dropped on the overlapped symbol(s). Similarly, when A-SRS including the switching time to the active UL BWP overlaps with PUCCH, e.g., carrying SP-CSI report, the PUCCH is dropped. 

	Summary of change
	When the reduced capability UE is configured with SRS frequency hopping for positioning, including a switching time to and from the active bandwidth part, the UE shall use the same priority rules as defined in Clause 6.2.1 during the switching time as if the SRS frequency hopping for positioning was configured.

	Consequences if not approved
	Incomplete specifications: Collision handling between positioning SRS with frequency hopping with other uplink channels/signals is not complete.  

	Text proposal
	------------------------------   TS 38.214 -----------------------------------
6.2.1.4.1	SRS frequency hopping for positioning
< Unchanged text omitted >
If the SRS symbol(s), including the switching time to and from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped.
When the reduced capability UE is configured by the higher layer parameter txFHRedCapSrs-PosResource, including a switching time to and from the active bandwidth part, the UE shall use the same priority rules as defined in Clause 6.2.1 during the switching time as if SRS frequency hopping for positioning was configured. 
< Unchanged text omitted >



First round
Companies are encouraged to comment on the TP 2.5-1a/b alternatives in the table below:

TP 2.5-1a/b: 
	Company
	Comment

	vivo
	Based on the below agreement, we prefer the description in TP 2.5-1 b 
Agreement
For the collision rules of the SRS with Tx hopping (option2)
· If the SRS symbol(s), including the retuning time to/from the active BWP, collides with PUSCH or PUCCH, when UE determines that SRS with Tx hopping is to be dropped, the colliding SRS symbol(s) are dropped.
· FFS: timeline for determination of colliding channels/signals
· FFS: collisions with MIMO SRS

To simplify the issue, we prefer to modify the TP as follows
6.2.1.4.1	SRS frequency hopping for positioning
< Unchanged text omitted >
If the SRS symbol(s), including the switching time to and from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH, and if the UE determines the SRS to be dropped based on the priority rules as defined in Clause 6.2.1, the colliding SRS symbol(s) are dropped.

< Unchanged text omitted >

	ZTE
	TP 2.5-1b is preferred.
Also, we provide a TP in our contribution to address similar issue.
	TP#5-3 38.214
6.2.1.4.1	SRS frequency hopping for positioning
<Omitted>
If the SRS symbol(s), including the switching time to and from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped. When determining the priority between the SRS symbols of the transmit frequency hopping and the other signals/channels, the switching time to and from the active bandwidth part should be considered. 




	
	

	
	





Hop transmission counter in the time domain[4]
Text Proposal

	TP 2.6-1

	Reason for change
	Reason for change: the value range of  cannot be equal to SlotOffsetForRemainingHops, and then it cannot correspond to the order of the higher-layer parameter SlotOffsetForRemainingHops.

	Summary of change
	Summary of change: remove the sentence “which corresponds to the order of the higher-layer parameter SlotOffsetForRemainingHops.


	Consequences if not approved
	There are some error issues in the specification

	Text proposal
	For 38.211
6.4.1.4.3	Mapping to physical resources
< Unchanged parts are omitted >
-	is the hop transmission counter in the time domain, which corresponds to the order of the higher-layer parameter SlotOffsetForRemainingHops.
-	 is the initial hop index.
< Unchanged parts are omitted >



 First round
Companies are encouraged to comment on the TP 2.6-1  in the table below:

TP 2.6-1: 
	Company
	Comment

	vivo
	Support

	Apple
	OK

	ZTE
	OK

	Qualcomm
	OK

	LGE
	OK

	Nokia
	OK

	Huawei, HiSilicon
	We do not support to remove this. The intention of having this in RAN1#116 is clarify that the order of SlotOffsetForRemainingHops-r18 in the list of slotOffsetForRemainingHopsList-r18 should be mapped to , otherwise the slotOffsetForRemainingHopsList-r18 could be provided out of order and UE is required to sort it out.

TxHoppingConfig-r18 ::=             SEQUENCE {
overlapValue-r18                    ENUMERATED {zeroRB, oneRB, twoRB, fourRB},
numberOfHops-r18                    INTEGER(2..6),
slotOffsetForRemainingHopsList-r18  SEQUENCE (SIZE (1..maxNrofHops-r18-1) ) OF SlotOffsetForRemainingHops-r18,
…
}

SlotOffsetForRemainingHops-r18 ::=  SEQUENCE {
slotOffsetRemainingHops-r18         CHOICE {
        aperiodic-r18                       SEQUENCE {
            slotOffset-r18                      INTEGER (1..32)                                            OPTIONAL,   -- Need S
            startPosition-r18                   INTEGER (0..13)                                            OPTIONAL,   -- Need R
            …
        },
        semi-persistent-r18                 SEQUENCE {
            periodicityAndOffset-sp-r18         SRS-PeriodicityAndOffset-r16                               OPTIONAL,   -- Need R
            periodicityAndOffset-sp-Ext-r18     SRS-PeriodicityAndOffsetExt-r16                            OPTIONAL,   -- Need R
            startPosition-r18                   INTEGER (0..13)                                            OPTIONAL,   -- Need R
            …
        },
        periodic-r18                        SEQUENCE {
            periodicityAndOffset-p-r18          SRS-PeriodicityAndOffset-r16                               OPTIONAL,   -- Need R
            periodicityAndOffset-p-Ext-r18      SRS-PeriodicityAndOffsetExt-r16                            OPTIONAL,   -- Need R
            startPosition-r18                   INTEGER (0..13)                                            OPTIONAL,   -- Need S
            …
          },
…
}
}




Parameter names for SRS with Tx hopping[5]
Text Proposal

	TP 2.7-1

	Reason for change
	To improve clarity of the specifications by adding reference to relevant higher layer parameter names.

	Summary of change
	Subclause 6.2.1.4.1 of TS 38.214: 
Add reference to higher layer parameters. Correct the higher layer parameter which is associated with UL time window.


	Consequences if not approved
	Lack of clarity in specifications due to missing reference to higher layer parameters.

	Text proposal
	

----------------- Start of text proposal to TS 38.214 v18.2.0 ---------------------
[bookmark: _Toc162184987]6.2.1.4.1	SRS frequency hopping for positioning
The reduced capability UE may be configured via srs-PosUplinkTransmissionWindowConfig [higher layer parameter], subject to UE capability, to perform transmit frequency hopping separate from the UL BWP configuration and outside of the UL BWP, where the UE may be configured with subcarrier spacing, CP and bandwidth that are different from the UL active BWP. The reduced capability UE transmit frequency hopping is configured within one SRS resource for positioning, that may be configured with a bandwidth larger than the maximum bandwidth of the reduced capability UE, in RRC_CONNECTED or RRC_INACTIVE mode. The reduced capability UE transmit frequency hopping, may be configured with overlapping or non-overlapping frequency hops in the frequency domain.  When the reduced capability UE is configured to perform transmit frequency hopping:
-	it expects to be configured with the following parameters:
-	starting PRB of the first hop in time domain in freqDomainShift[higher layer parameter]
-	starting slot offset for each hop in slotOffset and starting symbol for each hop in startingPositioning for each hop in [higher layer parameter]
-	number of symbols in each hop in [nrofSymbolshigher layer parameter]
-	hop bandwidth in c-SRS [higher layer parameter]
-	number of overlapping resource block(s) between hops, if present, in [overlapValuehigher layer parameter]
-	number of hops in [numberOfHops higher layer parameter].
-	it does not expect to be configured with the sum of [StartingSymbol] and [Length] for a hop that exceeds a slot duration.
-	it expects to be configured with the same periodicity of each hop of an SRS resource with the transmit frequency hopping.
The reduced capability UE may be configured, via srs-PosUplinkTransmissionWindowConfig [uplinkTimeWindow-Config], subject to UE capability, with an UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit the SRS for positioning using frequency hopping. The UE is not expected to be configured with one [cycle] of the transmit frequency hopping, including the switching time from/to active BWP required ahead of the first hop and after the last hop, that is partially overlapped with the time window.
--- ------- End of text proposal to TS 38.214 v18.2.0 ------------------------





 First round
Companies are encouraged to comment on the TP 2.7-1  in the table below:

TP 2.7-1: 
	Company
	Comment

	vivo
	OK

	Apple
	OK

	ZTE
	OK

	LGE
	OK

	Nokia
	OK





Restriction of SRS timeline to RRC_connected state[6]
Text Proposal

	TP 2.8-1

	Reason for change
	[bookmark: OLE_LINK3]Reason for change: the previous agreement on timeline issue on positioning SRS transmission for Tx hopping should be for RRC_CONNECTED state.
Clause affected: 6.2.1.4.1 in 38.214

	Summary of change
	Summary of change: Restrict that the timeline defined for RedCap UE SRS hopping only applicable for RRC_CONNECTED state.

	Consequences if not approved
	Consequences if not approved: the timeline is only supported for RedCap UE with Tx positioning SRS hopping in RRC_INACTIVE state, but there is no such timeline for non-RedCap UE. 

	Text proposal
	 TP#5-1 38.214
6.2.1.4.1	SRS frequency hopping for positioning
<Omitted>
In RRC_CONNECTED mode, Ffor a transmission of a hop for an SRS resource for positioning with frequency hopping starting in symbol  and a colliding PUSCH or PUCCH transmissionstarting in symbol , the UE shall apply the dropping rules taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and the SRS symbol is at least  symbols and additional time duration , where  is the switching time to/from the active BWP.
-	DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH symbol is at least  symbols, where calculation of  is based on the smallest SCS between the SCS configured for positioning SRS with the frequency hopping, the SCS of the PUSCH/PUCCH, and the SCS of the PDCCH.



 First round
Companies are encouraged to comment on the TP 2.8-1  in the table below:

TP 2.8-1: 
	Company
	Comment

	Vivo 
	Support

	Apple
	OK

	ZTE
	OK

	LGE
	OK



Timeline for SP-SRS with Tx hopping[6]
Text Proposal

	TP 2.9-1

	Reason for change
	For semi-persistent case, timeline for determination of collision between SRS for frequency hopping and other signals or channels was not defined. A UE may not be able to drop an SRS symbol without enough time for decoding MAC CE.


	Summary of change
	Specify the timeline for determination of collision between SRS for positioning frequency hopping and other signals or channels for semi-persistent case.

	Consequences if not approved
	UE behavior on the condition of performing dropping SRS for Tx hopping for semi-persistent case is not clear


	Text proposal
	  38.214
6.2.1.4.1	SRS frequency hopping for positioning
For a transmission of a hop for an SRS resource for positioning with frequency hopping starting in symbol  and a colliding PUSCH or PUCCH transmissionstarting in symbol , the UE shall apply the dropping rules taking into account:
-	DCI(s) for which the time interval between the last symbol of PDCCH and the SRS symbol is at least  symbols and additional time duration , where  is the switching time to/from the active BWP.
-	DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH symbol is at least  symbols, where calculation of  is based on the smallest SCS between the SCS configured for positioning SRS with the frequency hopping, the SCS of the PUSCH, and the SCS of the PDCCH.
-  semi-persistent CSI reports or SRS considered active at least  symbols and an additional time duration  before , and considered active at least  symbols before .

	
	



 First round
Companies are encouraged to comment on the TP 2.9-1  in the table below:

TP 2.9-1: 
	Company
	Comment

	vivo
	OK

	Apple
	OK

	ZTE
	Support

	Qualcomm
	OK

	LGE
	OK

	Nokia
	OK

	Huawei, HiSilicon
	Do not see the need to specially handle SP traffic; otherwise, it could lead to period traffic as well.



SRS with tx hopping collision rules [6]
Text Proposal

	TP 2.10-1

	Reason for change
	Reason for change: The collision rules between SRS for Tx hopping and other signals/channels, and the collision rules between different types of SRS for Tx hopping are not specified. Current collision rules can be reused with minor changes: considering the switching time from/to active BWP required.


	Summary of change
	Summary of change: when it comes to the collision rule between SRS for hopping and other signal/channel, or when it comes to the collision rule between different types of SRS for Tx hopping, considering the switching time to or from the active bandwidth part if the SRS transmission is configured for positioning frequency hopping


	Consequences if not approved
	 Consequences if not approved: The collision rule between SRS for hopping and other signals/channels is not specified in TS 38.214. The collision rule between different types of SRS for frequency hopping is not captured in the spec.


	Text proposal
	  38.214 
6.2.1.4.1	SRS frequency hopping for positioning
<Omitted>
If the SRS symbol(s), including the switching time to and from the active bandwidth part, of the transmit frequency hopping collides with PUSCH or PUCCH, and if the UE determines the SRS to be dropped, the colliding SRS symbol(s) are dropped. When determining the priority between the SRS symbols of the transmit frequency hopping and the other signals/channels, the switching time to and from the active bandwidth part should be considered.



 First round
Companies are encouraged to comment on the TP 2.10-1  in the table below:

TP 2.10-1: 
	Company
	Comment

	vivo
	We think the current description is clear enough. The TP may not be needed

	Apple
	1st sentence seems to capture this.

	ZTE
	We can discuss it with proposals in section 2.5. 
Basically we are trying to define the collision rule, the legacy prioritization rule can be reused with the consideration of switching time.

	Qualcomm
	The TP may not be needed

	LGE
	Same view with vivo and Apple.

	Nokia
	We don’t think this TP is necesary.






Timing advance and SRS with Tx hopping[8]

In [8] two alternative TPs are proposed to resolve the issue of the interpretation of the TA command for the case of SRS with tx hopping:

Text Proposal
	TP 2.11-1a

	Reason for change
	According to the current version of the spec, SCSs of all configured UL BWPs for all uplink carriers in the TAG and of all configured DL BWPs for the corresponding downlink carriers are used for determining slot where TA adjustment is applied. Since the SCS of SRS for positioning with frequency hopping can be configured differently from the SCSs for aforementioned BWPs, TA adjustment behaviour should be updated to accommodate SCS for RedCap positioning.


	Summary of change
	Change the TA adjustment behaviour to takes account SCS of SRS for positioning with frequency hopping.

	Consequences if not approved
	UE behaviour for determining TA adjustment is ambiguous.

	Text proposal
	  ----------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
4.2	Transmission timing adjustments
< Unchanged parts are omitted >
For a timing advance command received on uplink slot  and for a transmission other than a PUSCH scheduled by a RAR UL grant or a fallbackRAR UL grant as described in clause 8.2A or 8.3, or a PUCCH with HARQ-ACK information in response to a successRAR as described in clause 8.2A, the corresponding adjustment of the uplink transmission timing applies from the beginning of uplink slot  where ,  is a time duration in msec of  symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured,  is a time duration in msec of  symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214],  is the maximum timing advance value in msec that can be provided by a TA command field of 12 bits,  is the number of slots per subframe,  is the subframe duration of 1 msec, and , where  is provided by CellSpecific_Koffset and  is provided by a Differential Koffset MAC CE command [11, TS 38.321]; otherwise, if not respectively provided,  or .  and  are determined with respect to the minimum SCS among the SCSs of all configured UL BWPs for all uplink carriers in the TAG and of all configured DL BWPs for the corresponding downlink carriers and the SCS configured for SRS for positioning with frequency hopping if it is configured for reduced capability UE. For , the UE assumes  [6, TS 38.214]. Slot  and  are determined with respect to the minimum SCS among the SCSs of all configured UL BWPs for all uplink carriers in the TAG and the SCS configured for SRS for positioning with frequency hopping if it is configured for reduced capability UE.  is determined with respect to the minimum SCS among the SCSs of all configured UL BWPs for all uplink carriers in the TAG and for all configured initial UL BWPs provided by initialUplinkBWP and the SCS configured for SRS for positioning with frequency hopping if it is configured for reduced capability UE. The uplink slot  is the last slot among uplink slot(s) overlapping with the slot(s) of PDSCH reception assuming , where the PDSCH provides the timing advance command and  is defined in [4, TS 38.211].
If a RedCap UE receives a timing advance command and a time of applying a corresponding adjustment for uplink transmission timing is within a SRS for positioning with frequency hopping cycle, the UE determines the timing advance command value based on the SCS of the SRS for positioning with frequency hopping. Otherwise, ifIf a UE changes an active UL BWP between a time of a timing advance command reception and a time of applying a corresponding adjustment for the uplink transmission timing, the UE determines the timing advance command value based on the SCS of the new active UL BWP. If the UE changes an active UL BWP after applying an adjustment for the uplink transmission timing, the UE assumes a same absolute timing advance command value before and after the active UL BWP change.
---------------------------- End of Text Proposal for TS 38.213 -----------------------------




 
	TP 2.11-1b

	Reason for change
	If TA is adjusted at a slot where the UE is expected to transmit the SRS for positioning with frequency hopping, measurement accuracy affects significantly.

	Summary of change
	Postpone TA adjustment after the slot where the UE is expected to transmit last hop for SRS for positioning with frequency hopping.

	Consequences if not approved
	Positioning accuracy of RedCap UEs will be significantly impacted by the TA adjustment. Also, UE behaviour for determining TA adjustment is ambiguous.

	Text proposal
	---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
4.2	Transmission timing adjustments
< Unchanged parts are omitted >
If a RedCap UE received a timing advance command on uplink slot n and is expected to adjust uplink transmission timing from uplink slot , where the UE is expected to transmit the SRS for positioning with frequency hopping [6, TS 38.214], the RedCap UE shall apply the the corresponding adjustment of the uplink transmission timing from one after the slot where the UE is expected to transmit last hop for SRS for positioning with frequency hopping [6, TS 38.211].
< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.213 -----------------------------



First round
Companies are encouraged to comment on the TP 2.11-1a/b alternatives in the table below:

TP 2.11-1a/b: 
	Company
	Comment

	Vivo
	Based on the discussion in the last meeting, we think the modification is not needed since the virtual BWP of SRS will not be seen as usual BWP so it will not be impacted on the timing advance

	ZTE
	Do not support

	Qualcomm
	Do not support

	LGE
	Even if the virtual BWP of SRS is not seen as usual BWP and it is not necessary to take account the SCS of SRS for positioning with Tx hopping for TA adjustment behaviour, we think there is still ambiguity of UE behaivor when UE is expected to apply the TA adjustment during SRS for positioning with Tx hopping cycle.



UL SRS Tx hopping pattern[1,9]
Text Proposals
The issue was first discussed during RAN1#116. In [2],  The proposal is to specify that the SRS with Tx hopping resources cannot overlap over a hopping cycle, except in the case of beam sweeping.  A similar proposal is discussed in [10], excluding the case of beam sweeping.

	Company
	Proposal

	[2]
	Proposal 5: UE does not expect to be configured with more than one SRS frequency hopping resources within any one cycle of the SRS transmission frequency hopping, except the case that UE is configured with more than one SRS resources for beam sweeping with the same bandwidth and frequency location during any two adjacent hops.
Endorse the following TP to clause 6.2.1.4.1 of TS 38.214.



	 [9]
	
Proposal 4	For operation in the same carrier, the reduced capability UE is not expected to be configured with an SRS resource of the transmit frequency hopping including the switching time to or from the active bandwidth part and an SRS resource with resourceType of both SRS resources as 'periodic', such that the first symbol of one SRS resource starts before the end of the other SRS resource, including all hops and retuning time. 




Associated TPs:

From [1] 
	TP 2.12-1a

	reason for change: 
	The collision for SRS resources overlapping is not defined in the specification

	summary of change: 
	Proposed that the UE is not expected to be configured with overlapping SRS resources with TX hopping

	Consequences if not approved: 
	UE behaviour definition is incomplete.

	 
---------------------------- Start of Text Proposal for TS 38.214 ----------------------------
< Unchanged parts are omitted >
6.2.1.4	UE sounding procedure for positioning purposes
< Unchanged parts are omitted >
6.2.1.4.1	SRS frequency hopping for positioning
The reduced capability UE may be configured via [higher layer parameter], subject to UE capability, to perform transmit frequency hopping separate from the UL BWP configuration and outside of the UL BWP, where the UE may be configured with subcarrier spacing, CP and bandwidth that are different from the UL active BWP. The reduced capability UE transmit frequency hopping is configured within one SRS resource for positioning, that may be configured with a bandwidth larger than the maximum bandwidth of the reduced capability UE, in RRC_CONNECTED or RRC_INACTIVE mode. The reduced capability UE transmit frequency hopping, may be configured with overlapping or non-overlapping frequency hops in the frequency domain.  When the reduced capability UE is configured to perform transmit frequency hopping:
-	it expects to be configured with the following parameters:
-	starting PRB of the first hop in time domain in [higher layer parameter]
-	starting slot offset and starting symbol for each hop in [higher layer parameter]
-	number of symbols in each hop in [higher layer parameter]
-	hop bandwidth in [higher layer parameter]
-	number of overlapping resource block(s) between hops, if present, in [higher layer parameter]
-	number of hops in [higher layer parameter].
-	it does not expect to be configured with the sum of [StartingSymbol] and [Length] for a hop that exceeds a slot duration.
-	it expects to be configured with the same periodicity of each hop of an SRS resource with the transmit frequency hopping.
The reduced capability UE may be configured, via [uplinkTimeWindow-Config], subject to UE capability, with an UL time window where the UE is not expected to transmit other signals/channels and is only expected to transmit the SRS for positioning using frequency hopping. The UE is does not expected to be configured with one [cycle] of the transmit frequency hopping, including the switching time from/to active BWP required ahead of the first hop and after the last hop, that is partially overlapped with the time window.  The UE does not expect to be configured with more than one SRS resources for positioning with frequency hopping within any one cycle of the SRS transmission frequency hopping, except the SRS resources with same bandwidth and frequency location during any two adjacent hops within any one cycle of the SRS transmission frequency hopping.
< Unchanged parts are omitted >
---------------------------- End of Text Proposal for TS 38.214 ----------------------------






From [9]

	TP2.12-1b
	

	Reason for Change:
	The current specification text in 38.214 allow for overlapping SRS resources with FH as long these resources symbol do not overlap.

	Summary of Change:
	Clarify that two periodic SRS resource cannot overlap at all, that is to say one resource transmission cannot start before the previous one has ended. 


	Consequence if not approved:
	The specification text supports a scheduling scheme that UE may not support for periodic UL SRS for positioning. 

	Text Proposal:
	In: 38.214
6.2.1.4.1 SRS frequency hopping for positioning
-----Text omitted ------

For operation in the same carrier, the reduced capability UE is not expected to be configured on overlapping symbols with an SRS resource of the transmit frequency hopping configured by the higher layer parameter [to_be_defined] including the switching time to or from the active bandwidth part and an SRS resource with resourceType of both SRS resources as 'periodic', so that the starting symbol of one SRS resource is located before or at the same position of the last symbol of the other SRS resource, including all configured hops and retuning time to or from the active bandwidth path.






First round
The issue was discussed during RAN1#116 but could not converge due to the issue of support of beam sweeping. Companies are encouraged to comment on the text proposals in TP 2-12-1a/b in the table below:

TP 2.12-1a/b: 
	Company
	Comment

	vivo
	If beam sweeping is supported for SRS frequency hopping, we are not sure those TPs are needed.

	Qualcomm
	We believe it is up to gNB configuration and we don’t see the need to explicitly restrict such configuration, or restrict in a subset of cases.  

	Nokia
	We don not see necessity to describe this in RAN1 spec. It is up to the configuration.

	Huawei, HiSilicon
	We support 2.12-1a. From UE implementation point of view, it should better be captured in the spec so that UE will not overdesign for something that will rarely happen. On the other hand, what if UE is configured with periodic SRS resource frequency hopping cyle, and during the cycle UE is triggered an aperioidc SRS resource with frequey hopping. What is UE supposed to do? Droping the unfinished periodic and start the aperiodic SRS resource frequency hopping? It is possible but such UE behavior has never been discussed nor defined. The proposed TP is simiplying the discussion that such configured is not expected but one exception that different SRS resources having the same frequcy location for any adjcent hops. 



  

Timeline for SRS in RRC_inactive
Background
 In [4] it is propose to extend the conclusion struck regarding Rel-17 SRS for positioning in inactive state to Rel-18.

	Company
	Proposal

	[4]
	Proposal 1: 
· The timeline between SRS for positioning and other DL signals or channels in RRC_INACTIVE is not considered.



 

  First round
 
Proposal 5.2-1: (for conclusion) The timeline between SRS for positioning and other DL signals or channels in RRC_INACTIVE state is not considered. 

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

Proposal 5.2-1: 
	Company
	Comment

	vivo
	Support

	
	

	
	

	
	



  
Offline Sessions
TBD
Online sessions

Monday session

Proposal:
The TP 2.5-1b in section 2.5.1 of R1- 2403519 is endorsed for inclusion in 38.214.

Proposal:
The TP 2.6-1 in section 2.6.1 of R1- 2403519  is endorsed for inclusion in 38.211.

Proposal:
The TP 2.7-1 in section 2.7.1 of R1- 2403519  is endorsed for inclusion in 38.214.

Proposal:
The TP 2.8-1 in section 2.8.1 of R1- 2403519  is endorsed for inclusion in 38.214.

Proposal:
The TP 2.9-1 in section 2.9.1 of R1- 2403519  is endorsed for inclusion in 38.214.

Conclusion
 TBD

[bookmark: _In-sequence_SDU_delivery] References
R1-2402035, Maintenance of Rel-18 positioning, Huawei, HiSilicon
R1-2402092, Maintenance on Expanded and Improved NR Positioning, Nokia
R1-2402142, Maintenance issues on Rel-18 Positioning, Intel Corporation
R1-2402212, Maintenance on Rel-18 Positioning, vivo
R1-2403410, Maintenance on Expanded and Improved NR Positioning, CATT, CICTCI
R1-2402701, Maintenance on expanded and improved NR positioning, ZTE Corporation
R1-2402865, Remaining Issues on Expanded and Improved Positioning, Apple
R1-2403263, Maintenance of expanded and improved NR positioning, LG Electronics
R1-2403318, Remaining issues on expanded and improved NR positioning, Ericsson
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For a transmission of a hop for an SRS resource for positioning with frequency hopping starting in symbol N, and a
colliding PUSCH or PUCCH transmission starting in symbol N , the UE shall apply the dropping rules taking into
account:<

- DCI(s) for which the time interval hetween fhe last symbol of PDCCH and the SRS symbol N,, s at least Ny
symbols and additional time duration Tz, |Where Tgns, is the switching time to/from the active BWP.

- DCI(s) for which the time interval between the last symbol of PDCCH and the colliding PUSCH/PUCCH
symbol N is at least N, symbols, where calculation of N, is based on the smallest SCS between the SCS
configured for positioning SRS with the frequency hopping, the SCS of the PUSCH/PUCCH, and the SCS of the
PDCCH «




