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1. [bookmark: _Ref124773351]Introduction
The following agreements were achieved in RAN1#114bis related to positioning for RedCap UEs [1].
	Agreement
For SRS Tx hopping, the configuration parameters values are:
· For the hop bandwidth common to all hops
· Configuration re-uses C_SRS
· The values of C_SRS in legacy SRS for positioning such that the maximum bandwidth is: 104 PRBs, 48 PRBs, 132 PRBs, 64 PRBs, for 15,30,60,120 KHz respectively when B_SRS equal 0. 
· For the starting RB of the first hop in frequency domain:
· Configuration re-uses the IE freqDomainShift
· The range is {0,268} RBs
· For the single overlap common to all hops for the SRS resource
· The value can be 0,1,2,4 RBs
· Note: This is a new IE 
· For the starting slot offset and starting symbol for the SRS resource with tx hopping (first hop in time)
· The value range is {0,1,2…, nrof slot in periodicity} in slots for the slot offset
· Note: this is for the periodic [and semi-persistent] SRS
· Starting symbol: {0,1,2,…13} in symbol
· Starting slot reuses the SRS-PeriodicityAndOffset IE
· Starting symbol reuses the starting position startPosition in the IE resourceMapping
· The starting slot offset and symbol for each of the hops following the first hop in time, 
· FFS: The value range is {0,1,2…, nrof slot in periodicity} in slots for the slot offset
· Note: this is for the periodic [and semi-persistent] SRS
· Starting symbol: {0,1,2,…13} in symbol 
· this is a new IE
· The number of consecutive symbols in a hop common to all hops
· Values are 1,2,4,8 and 12 symbols
· Configuration re-uses the IE nrofsymbols in resourcemapping
· The number of hops 
· Values are 2,3,4,5,6 
· This is a new IE 

Agreement
The UTW configuration applies to all SRS for positioning with Tx hopping configurations in the serving cell.

Agreement
The agreement below is updated by removing the bracket on “or outside” and adding one note.

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.
Note: UE is not expected to be configured with a SRS for positioning hopping cycle partially overlapping with UTW.

Agreement
For DL PRS Rx hopping, support the LMF to include an explicit request for DL PRS Rx hopping measurements and reporting in the location request signaling. 
The location information request can also optionally include the total bandwidth of all hops.

Agreement
With regards to the configuration of the UTW:
· the window parameters for periodicity and starting slot offset have the same candidate values as the periodicity and starting slot offset parameters for the SRS for positioning in the IE PeriodicityAndOffset 
· the duration of the window in slot is {1,2,4,6} slots

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

Agreement
TP 2.2-1 in section 2.2.1 of R1-2310430 is endorsed for TS 38.214 clause 5.1.6.5.

R1-2310431	Feature Lead summary #3 for Positioning for RedCap Ues	Moderator (Ericsson)

Comeback to correct the agreement with the addition of the yellow highlighted part below
Agreement
The working assumption is revised as follow:

Working assumption 
For the SRS for positioning with Tx hopping wrapping pattern, the starting frequency for each symbol of the wrapped staircase pattern is configured by:

a new offset nFH is added to the the exisiting equation for the starting frequency , where 

 Where: (down-select at RAN1#115)
-alt1: is the frequency hop index of the initial hop (new configured parameter)

-alt2:  
· Note: The reference point for starting PRB of the first hop  and nshift is defined as lowest RB provided by the agreed configuration that may include SCS, CP size and bandwidth (position and size)

-  is the starting PRB of the first hop
- In k0, nshift is replaced by 
-  is the SRS hop transmission counter in time domain
- is the configured number of hops
- is the configured hop bandwidth, in number of RBs
- is the configured common overlap between two hops, in number of RB(s).

Agreement
SRS for positioning with Tx hopping can be configured to be periodic, aperiodic or semi-persistent
· The mechanism for aperiodic and semi-persistent SRS for positioning (DCI triggered and MAC-CE activation/deactivation, respectively) can be re-used
· For aperiodic SRS,
· The UE is configured with the slot offset for each hop, relative to the slot containing the DCI triggering the SRS for positioning with tx hopping
· Note: all the hops are within 32 slots from the DCI triggering the SRS for positioning with tx hopping


In this contribution, we discuss the maintenance issues on positioning for RedCap UEs.
2. Measurement Report
The following agreement was achieved in RAN1#113 related to measurement report [2].
	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


The above agreement supports multiple hops-based measurement reporting and one hop-based measurement reporting. The remaining issue is the conditions when the above measurements are reported, and whether the above measurements can be reported together. In our opinion, if a RedCap UE performs frequency hopping positioning, it should report the measurement based on multiple hops for better positioning performance. Therefore, measurement based on multiple hops and measurement based on one hop should not be reported together in Rel-18. When the measurement based on multiple hops fails, the measurement based on one hop can be reported as a fallback. 
[bookmark: _Ref146633499][bookmark: _Ref142321789]Proposal 1: When the measurement based on multiple hops is reported, the measurement based on one hop should not be reported. When the measurement based on multiple hops fails, the measurement based on one hop can be reported as a fallback.
[bookmark: _Ref146812495]Proposal 2: An indicator is needed to indicate the measurement based on multiple hops or based on one hop.
[bookmark: _Ref142321791]Proposal 3: Adopt the TP #1 regarding measurement report in clause 5.1.6.5.1 of TS 38.214 [3][4].
TP #1:
	Reason for change:
	Introduce an indicator to indicate the measurement information 

	
	

	Summary of change:
	In clause 5.1.6.5, add an indicator to indicate the measurement based on one hop or based on multiple hops.

	
	

	Consequences if not approved:
	Measurement report for RedCap UEs positioning is incomplete.



----------------------Start of text proposal to TS 38.214 v18.0.0 with draft CR R1-2310764------------------
5.1.6.5.1	UE sounding procedure for positioning purposes
<<< UNCHANGED PARTS OMITTED >>>
The reduced capability UE may be configured to measure and report, subject to UE capability, via [higher layer parameter] 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 bandwidth that may be greater than the maximum reduced capability UE bandwidth, within a configured measurement gap. The reduced capability UE performing receiver frequency hopping may be configured to 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 is expected to use an indicator to indicate the measurement based on one frequency hop or based on 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 OMITTED >>>
------------------- End of text proposal to TS 38.214 v18.0.0 with draft CR R1-2310764-------------------
3. SRS Tx hopping
3.1 UL time window
In RAN1#114bis, the configuration of the UL time window was agreed. The window parameters for periodicity and starting slot offset have the same candidate values as the periodicity and starting slot offset parameters for the SRS for positioning in the IE PeriodicityAndOffset. The duration of the window in slot is {1, 2, 4, 6} slots.
In RAN1#115, we should further discuss other procedure of UTW. The request for UTW is completed by LMF or UE, and gNB configures UTW through Radio Resource Control (RRC) signaling. UTW activation/deactivation can be achieved through MAC CE.
Proposal 4: Support LMF to request UTW for a UE, and serving gNB to configure UTW for the UE through RRC signaling.
Proposal 5: Support serving gNB to activate/deactivate the UTW by MAC CE.
3.2 New collision rules
The following agreement was achieved in RAN1#114bis related to collision rules of the SRS with Tx hopping [1].
	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.
o	FFS: timeline for determination of colliding channels/signals
o	FFS: collisions with MIMO SRS


RedCap UEs frequency hopping positioning requires multiple consecutive frequency hopping to improve positioning accuracy, and the time interval between adjacent hops cannot be too large. In Rel-16, the SRS has the lowest priority. Once SRS conflicts with other uplink signals/channels, the SRS will be dropped. So if Rel-16 SRS priority is reused, the RedCap UEs frequency hopping positioning accuracy can not meet the positioning requirements. Therefore, we suggest to address the above issues by defining priorities between SRS and all PUCCH/PUSCH/CSI-RS.
[bookmark: _Ref142321798]Proposal 6: Support the following collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels.
· UE can be configured with 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.
3.3 UL SRS Tx hopping configuration
The following working assumption was achieved related to UL SRS Tx hopping configuration [1]
	Working assumption 
For the SRS for positioning with Tx hopping wrapping pattern, the starting frequency for each symbol of the wrapped staircase pattern is configured by:

a new offset nFH is added to the the exisiting equation for the starting frequency , where 

 Where: (down-select at RAN1#115)
-alt1: is the frequency hop index of the initial hop (new configured parameter)

-alt2:  
· Note: The reference point for starting PRB of the first hop  and nshift is defined as lowest RB provided by the agreed configuration that may include SCS, CP size and bandwidth (position and size)

-  is the starting PRB of the first hop
- In k0, nshift is replaced by 
-  is the SRS hop transmission counter in time domain
- is the configured number of hops
- is the configured hop bandwidth, in number of RBs
- is the configured common overlap between two hops, in number of RB(s).



To define a wrapped staircase pattern, a new offset  is defined as the starting frequency for each symbol. One issue is how the new offset . is obtained: either a new configured parameter (alt1) or a parameter derived from the existing parameters (alt2). In our view, a new configuration by higher layer signaling (alt1) is not needed, because  can be calculated from existing physical layer parameters.
Proposal 7: The working assumption in RAN1#114bis for the SRS for positioning with Tx hopping wrapping pattern should be confirmed, where alt2 is used for the calculation of .
4. Conclusion
Proposal 1: When the measurement based on multiple hops is reported, the measurement based on one hop should not be reported. When the measurement based on multiple hops fails, the measurement based on one hop can be reported as a fallback.
Proposal 2: An indicator is needed to indicate the measurement based on multiple hops or based on one hop.
Proposal 3: Adopt the TP #1 regarding measurement report in clause 5.1.6.5.1 of TS 38.214 [3][4].
Proposal 4: Support LMF to request UTW for a UE, and serving gNB to configure UTW for the UE through RRC signaling.
Proposal 5: Support serving gNB to activate/deactivate the UTW by MAC CE.
Proposal 6: Support the following collision rules between the UL SRS with frequency hopping and other UL and DL signals/channels.
· UE can be configured with 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.
Proposal 7: The working assumption in RAN1#114bis for the SRS for positioning with Tx hopping wrapping pattern should be confirmed, where alt2 is used for the calculation of .
5. Text proposal
TP #1:
	Reason for change:
	Introduce an indicator to indicate the measurement information.

	
	

	Summary of change:
	In clause 5.1.6.5, add an indicator to indicate the measurement based on one hop or based on multiple hops.

	
	

	Consequences if not approved:
	Measurement report for RedCap UEs positioning is incomplete.



----------------------Start of text proposal to TS 38.214 v18.0.0 with draft CR R1-2310764------------------
5.1.6.5.1	UE sounding procedure for positioning purposes
<<< UNCHANGED PARTS OMITTED >>>
The reduced capability UE may be configured to measure and report, subject to UE capability, via [higher layer parameter] 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 bandwidth that may be greater than the maximum reduced capability UE bandwidth, within a configured measurement gap. The reduced capability UE performing receiver frequency hopping may be configured to 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 is expected to use an indicator to indicate the measurement based on one frequency hop or based on 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 OMITTED >>>
------------------- End of text proposal to TS 38.214 v18.0.0 with draft CR R1-2310764-------------------
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