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Introduction
[bookmark: _Ref111129351]  In this contribution, we provide our view on the remaining issues for Rel-18 positioning[1]. 
Discussion
 RedCap Positioning
 Timeline for scheduling aperiodic positioning SRS with frequency hopping
During RAN1#116, the issue of the timeline between PDCCH triggering the transmission of aperiodic SRS with FH and the first hop was discussed. A TP was proposed as follow:
	TP 2.5-1 in R1-2401638

	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. 

	 
------------------------------   TP#3: 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 >




The rational of this TP is that it was agreed that for aperiodic SRS for positioning, the switching time is added to the minimum time normally needed between the reception of PDCCH and the triggered SRS transmission. One point to clarify was whether the first hop may or may not be considered within the active UL BWP it its bandwidth allocation coincides with the active BWP. 
From the configuration perspective, the UL SRS for positioning with frequency hopping is always configured outside of the active BWP. This is clear in the configuration in RRC, where the hopping SRS IE “SRS-PosTx-Hopping” is configured at the servince cell configuration UL config level, that is to say, outside of any UL BWP config. From the RF perspective, it could however be argued that if the UE’s active UL BWP coincides in bandwidth with the first hop, then the RF does not need to retune and therefore the legacy timeline without switching time could apply. 
For the network, a single timeline would be simpler to handle, so that the PDCCH-to-SRS delay can be fixed when scheduling. Thus we think the agreement should be understood as applicable for all instances of aperiodic SRS triggers with FH, i.e. for the case where the first hop is or is not within the same bandwidth as the active UL BWP. 
We propose thus to revise the TP as follow:
[bookmark: _Toc163255545] For aperiodic positioning SRS with Tx frequency hopping, regarding the timeline between PDCCH and the SRS transmission,  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.

	TP#1
	

	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-----------------------------------



Overlapping positioning SRS with frequency hopping

The collision rules for SRS with tx hopping currently prohibit that SRS with hopping overlap with other uplink transmissions, including the retuning time between hops. For the case of collision between SRSs, the specification states the following:
	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'.



The intention of this text is unclear. We see the following two interpretations:
a) The SRS symbols from two separate periodic SRS resources should not overlap, but two resource could be included in the same hop. For example, the SRS could be configured to beam sweep the SRS resources in each hop (fig 1a)
b) The SRS transmissions from two separate periodic SRS resources should not overlap, i.e. a resource first hop cannot start before the end of the another resource’s last hop. This means that SRS tx hopping must first complete the hopping sequence before transmitting another SRS for e.g. beam sweeping  (fig 1b)
c) 
	[image: ]
Fig 1(a)
	[image: A set of steps with numbers

Description automatically generated]
Fig 1(b)


Without SRS hopping, Both interpretation are the same, since a transmission consist of contiguous SRS symbols.  For the SRS with Tx hopping, however, the SRS may span multiple slots. In that case, we do not think the intention is to allow configuring two SRS transmissions in staggered slots.  Therefore, the specification should clarify that an SRS transmission cannot start before the previous SRS transmission has ended. 
[bookmark: _Toc163255546]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. 

The following TP is proposed:
	TP#2
	

	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.



 
Conclusions
 
Based on the discussion in the previous sections we propose the following:

Proposal 1	For aperiodic positioning SRS with Tx frequency hopping, regarding the timeline between PDCCH and the SRS transmission,  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.
Proposal 2	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 o 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.
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