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Introduction
[bookmark: _Ref111129351]  In this contribution, we provide our view on the remaining issues for Rel-18 positioning[1]. 
Discussion
Sidelink Positioning
On-demand, aperiodic, periodic reporting
During RAN1#115, the following was proposed:
	[ROUND1][LOW] FL proposal 4.1.1-v1:
Similar to Uu positioning, support at least periodic report and OnDemand report for sidelink positioning measurement report. 




While we agree that procedures similar to Uu positioning can be used for SL positioning reports, we do not think it has RAN1 impact. Thus we prefer leaving the discussion to RAN2. 
[bookmark: _Toc159247835]On demand, aperiodic and periodic reporting is for discussion in other WGs. 
Use of SL PRS pool ID and bandwidth information in report
[bookmark: _Toc159247836] In the discussion under the agenda for measurement and reporting for SL positioning, the following proposal was left unresolved:

	[ROUND2][MEDIUM] FL proposal 4.2.2-v2:
 Support reporting of the following information in sidelink positioning measurement report:
· SL PRS resource pool ID
· SL PRS bandwidth and the SL PRS starting symbol information for the case that measured SL PRS is within shared resource pool



For SL positioning, only shared resource pools have SL PRS resources with varying bandwidth. Dedicated pools have a fixed bandwidth for all resources in the pool.  Since multiple pools may be configured to the UE, it would be useful to the LMF to know which pool (and thus which bandwidth) the UE used to produce the measurement reports based on dedicated pool resources.  For shared pool resources, the bandwidth is pegged to the PSSCH bandwidth, which is unknown to the LMF. Thus the bandwidth must be present in the measurement report.  
Regarding the use of the starting symbol information, we do not think this is necessary. Timing measurements are defined at the subframe boundaries,thus the exact location of the symbols are not required.
At least the resource pool ID should be included in a SL PRS measurement report, for resource based on either a shared or dedicated pool
For the shared resource pool, the bandwidth of the SL-PRS unknown to the LMF. 
[bookmark: _Toc159247837]Support reporting of the following information in sidelink positioning measurement report:
· [bookmark: _Toc159247838]SL PRS resource pool ID
· [bookmark: _Toc159247839]SL PRS bandwidth for the case that measured SL PRS is within shared resource pool
LPHAP
Configuration of the extended periodicity
Periodicity up to 20480ms is now supported with a hyperSFN offset equal to 0 or 1.  The configuration of the hyper SFN index should be added to the UE sounding procedure in 38.214. A following text proposal can be found below:
[bookmark: _Toc159247840]Endorse the proposed TP#1 for inclusion in 38.214:
	TP#1
	

	Reason for Change:
	The current specification text in 38.214 does not include the description for the hyper SFN parameter of the SRS for positioning in LPHAP. 

	Summary of Change:
	Include Hyper SFN number for SRS configured for LPHAP


	Consequence if not approved:
	The specification text in incomplete for LPHAP 

	
	6.2.1 UE sounding procedure

----Text omitted----
The following SRS parameters are semi-statically configurable by higher layer parameter SRS-Resource or SRS-PosResource.
- srs-ResourceId or SRS-PosResourceId determines SRS resource configuration identity.
- Number of SRS ports, as defined by the higher layer parameter nrofSRS-Ports and described in clause 6.4.1.4 of [4, TS 38.211]. If not configured, nrofSRS-Ports is 1.
- Time domain behaviour of SRS resource configuration as indicated by the higher layer parameter resourceType, which may be periodic, semi-persistent, aperiodic SRS transmission as defined in clause 6.4.1.4 of [4, TS38.211].
- Slot level periodicity and slot level offset as defined by the higher layer parameters periodicityAndOffset-p or periodicityAndOffset-sp for an SRS resource of type periodic or semi-persistent. The UE is not expected to be configured with SRS resources in the same SRS resource set SRS-ResourceSet or SRS-PosResourceSet with different slot level periodicities. For an SRS-ResourceSet configured with higher layer parameter resourceType set to 'aperiodic', a slot level offset is defined by the higher layer parameter slotOffset. For an SRS-ResourceSet configured with higher layer parameter resourceType set to 'aperiodic', a list of up to four different available slot
offset values from the reference slot n + k to the slot where the aperiodic SRS resource set is transmitted where n is the slot with triggering DCI and k is slotOffset, can be configured by the higher layer parameter availableSlotOffsetList. The parameter availableSlotOffsetList can be configured up to 4 different values. For an SRS-PosResourceSet configured with higher layer parameter resourceType set to 'aperiodic' , the slot level offset is defined by the higher layer parameter slotOffset for each SRS resource.
· Hyper SFN offset  as defined by the higher layer parameter [XYZ], if configured.




RedCap positioning 
Overlapping SRS with tx hopping resources
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)
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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: _Toc159247841]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#1
	

	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.





Power control of the SRS with Tx hopping
In 38.213, power control is defined for a SRS transmission occasion, which itself is defined as:
	A PUSCH/PUCCH/SRS/PRACH transmission occasion  is defined by a slot index  within a frame with system frame number , a first symbol  within the slot, and a number of consecutive symbols . For a PUSCH transmission with repetition Type B, a PUSCH transmission occasion is a nominal repetition [6, TS 38.214].



Hence, the power control equation for the SRS transmission power  in SRS transmission occasion is defined for a given slot. However, SRS with tx hopping may span multiple slots.  We see a potential issue if the power transmitted for each hop is inconsistent, as additional transient time may be needed if the power between hops is allowed to change.  Thus we propose the following:
[bookmark: _Toc159247842]The SRS transmit occasion for SRS with tx hopping includes all hops, and may span multiple slots
[bookmark: _Toc159247843]The power of the transmitted SRS with TX hopping is constant over all hops in a SRS transmission spanning multiple slots.
· [bookmark: _Toc159247844]For the purpose of power control, the UE determine the SRS transmission power for all the hops in the transmission using the first slot of the SRS transmission as the slot for the SRS transmission occasion. 
The corresponding TP follows:
	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. 

	
	[bookmark: _Toc12021449][bookmark: _Toc20311561][bookmark: _Toc26719386][bookmark: _Toc29894817][bookmark: _Toc29899116][bookmark: _Toc29899534][bookmark: _Toc29917271][bookmark: _Toc36498145][bookmark: _Toc45699171][bookmark: _Toc156237178]7.3	Sounding reference signals
For SRS, 
-	if a UE is provided tdm for an SRS resource with 8 ports in an SRS resource set with usage 'codebook' or 'antennaSwitching', the UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports on each symbol for SRS transmission.
-	else, a UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports for SRS. 
For SRS for positioning configured with [TxHopping], SRS transmission occasion  spans all slots between the slot containing the first symbol of the first hop and the slot containing the last symbol of last hop in the SRS with Tx hopping transmission.



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

Proposal 1	On demand, aperiodic and periodic reporting is for discussion in other WGs.
In the discussion under the agenda for measurement and reporting for SL positioning, the following proposal was left unresolved:
Proposal 2	Support reporting of the following information in sidelink positioning measurement report:
	SL PRS resource pool ID
	SL PRS bandwidth for the case that measured SL PRS is within shared resource pool
Proposal 3	Endorse the proposed TP#1 for inclusion in 38.214:
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 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.
Proposal 5	The SRS transmit occasion for SRS with tx hopping includes all hops, and may span multiple slots
Proposal 6	The power of the transmitted SRS with TX hopping is constant over all hops in a SRS transmission spanning multiple slots.
	For the purpose of power control, the UE determine the SRS transmission power for all the hops in the transmission using the first slot of the SRS transmission as the slot for the SRS transmission occasion.


[bookmark: _In-sequence_SDU_delivery]References
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