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1. Introduction
[bookmark: OLE_LINK1]Last RAN3 meeting has discussed the spatial relationship of SRS and has no consensus [1]. There is also an LS from RAN2 regarding the spatial relationship of SRS and have the following agreements [2]:
Agreements:
Spatial relation of SRS is recommended by the LMF and decided by the gNB.  It is up to gNB implementationwhether to follow the LMF recommendation.  The gNB informs the LMF of its decision.
UE does not report RSRP of DL-PRS in RRC procedures for SRS configuration.
 Keep the current SSB configuration for the DL-only positioning in the LPP message. 
Keep the current configuration of SSB in RRC for UL-only positioning. This means that the RRC configuration can carry the full SSB configuration or SSB index and PCI.
For the assistance information in NRPPa for SSB configuration for UL-only positioning, it should include both TF configuration and SSB index in the NRPPa message.
In the LS, it is also said: 
RAN2 has discussed the issue of support of aperiodic SRS. From RAN2 perspective, the RRC signalling can currently configure UE with aperiodic SRS for positioning, but RAN2 would like to check with RAN3 if it is feasible to complete the work on aperiodic SRS from NRPPa perspective.
Additionally, the “Requested SRS Transmission Characteristics” IE in current POSITIONING INFORMATION REQUEST message contain the following IEs: 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Number Of Transmissions
	M
	
	INTEGER (0..500,…)
	The number of periodic SRS transmissions requested. The value of ‘0’ represents an infinite number of SRS transmissions.

	Bandwidth
	M
	
	INTEGER (1..100,...)
	The requested bandwidth of the SRS transmissions, the value of which corresponds to the number of resource blocks requested to be allocated.

	
	
	
	
	



These values are the same to LTE. In NR, these values need to be re-considered. 
This paper discusses the issues of AP-SRS, the spatial relationship of SRS and other SRS configuration related issue. 
2. Discussion

2.1 The spatial relationship of SRS
Last RAN3 meeting discussed whether to exchange PRS configurations via Xn or through LMF. Since RAN2 has made the agreement that the spatial relation of SRS is recommended by the LMF and decided by the gNB. RAN3 should follow the RAN2 agreements. 
Observation 1: RAN2 has made the agreement that the spatial relation of SRS is recommended by the LMF and decided by the gNB.
Since the LMF would collect PRS from multiple TRP/gNBs, it seems straightforward for the LMF to send the PRS information to the serving gNB for the decision of spatial relation of the SRS configuration. Exchanging PRS via Xn seem unnecessary. Therefore, it is proposed to include the PRS related information in the POSITIONING INFORAMTION REQUEST message.
To be more specific, the following information should be included for each SRS as an enabler of RRC configuration between serving gNB and the UE of the SRS spatial relation and pathloss reference.
· PRS related information 
· [bookmark: OLE_LINK25]PRS-ID.
· PRS resource set ID
· PRS resource ID
Proposal 1: LMF should send the PRS ID related information as a recommendation to the serving gNB to assist SRS configuration.
It is also agreed in RAN2 that both TF configuration and SSB index should be included in the NRPPa message for SSB configuration for UL-only positioning. Therefore, it is proposed to include the SSB index and the PCI in the POSITIONING INFORMATION REQUEST message. 
Proposal 2: Include the SSB related information in the POSITONING INFORMATION REUQEST message. 

2.2 Other information in POSITIONING INFORMATION REQUEST message.
The POSITIONING INFORMATION REQUEST message is send to the serving gNB to configure UE sending SRS. In LTE, the carrier spacing is fixed to be 15kHz, so the bandwidth IE is described by the number of RBs:
	Bandwidth
	M
	
	INTEGER (1..100,...)
	The requested bandwidth of the SRS transmissions, the value of which corresponds to the number of resource blocks requested to be allocated.



In NR, the carrier spacing can be multiple choices, such as 15kHz, 30kHz, 60kHz, etc. Therefore, it is not enough to indicate only the number of RBs but also need the carrier spacing information to decide the bandwidth. An easy way to change is to directly indicate the bandwidth values such as 5MHz, 10MHz, 20MHz..100MHz. 
[bookmark: OLE_LINK33]Observation 2: In the current BL CR, the “Bandwidth” is described using the number of resource blocks, which is not enough for determining the bandwidth without the carrier spacing. 
Proposal 3: Change the value of “Bandwidth” IE from “INTEGER (1..100,...)” to “ENUMERATED(5, 10, 20, 40, 50, 80, 100)”.

In NR, the release-15 SRS configurations are different from release-16 SRS. Therefore, it is necessary to include a “SRS type” IE to indicate the SRS type the LMF required. LMF may require different SRS types for different positioning methods. For example, LMF may request R-15 SRS for UL only positioning methods or, R-16 SRS for either UL only positioning SRS or Multi-RTT.
Proposal 4: Include “SRS type” IE in the POSITIONING INFORMATION REQUEST message. 

In addition, although we would like to see more information to be included in the SRS request message, e.g. number of SRS frequency layers, the ARFCN of each SRS frequency layers (SRS frequency position/band indicator), number of SRS resource sets per SRS frequency layers, number of SRS resources per set, etc. so that gNB would be able to configure SRS for positioning purpose on other carriers in case of UL CA, it is more of an enhancement and due to the light schedule of ASN.1 completion, we suggest to revisit in Rel-17. In addition, LMF does not know the UE CA configuration, which means that LMF may not request the SRS frequency information correctly anyway.
Proposal 5: Postpone requesting SRS transmission characteristics from multiple SRS frequency layers in later releases. The following requested characteristics are also postponed
· Frequency position of SRS/band indicator
· Number of SRS resource sets per SRS frequency layers
· Number of SRS resources per SRS resource set

2.3 Aperiodic SRS (AP-SRS)
If the AP-SRS was supported, the gNB would configure a single resource for UE to send the SRS and need to notify the neighbouring nodes about the AP-SRS resources for measurement. In fact, the transfer of the SRS configurations to the neighbouring nodes need to firstly be sent to LMF, who would then send to the neighbouring nodes. It is obvious that there would be a delay for the transfer of the AP-SRS to neighbouring nodes. Thus, when the serving gNB to triggering the UE to send the AP-SRS to ensure the neighbouring nodes has received the configurations is highly difficult to decide. If a longer time gap was configured to ensure the neighbouring nodes have received the SRS configurations would lead to higher positioning latency. Therefore, it is proposed to not support the aperiodic SRS.
Proposal 6: Do not support aperiodic SRS.
Proposal 7: Send a LS to RAN2 to suggest not to support aperiodic SRS. 

A TP for TS 38.455 has been provided. It is proposed to agree the TP. 
Proposal 8: Agree the TP.

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Base on the discussion above, the following proposal is proposed. 
Observation 1: The current positioning procedures can easily support PRS configuration based on LMF, while exchanging PRS over Xn looks having no extra benefits but incurring extra work.
Proposal 1: LMF should send the PRS ID related information as a recommendation to the serving gNB to assist SRS configuration.
Proposal 2: Include the SSB related information in the POSITONING INFORMATION REUQEST message.
Observation 2: In the current BL CR, the “Bandwidth” is described using the number of resource blocks, which is not enough for determining the bandwidth without the carrier spacing. 
Proposal 3: Change the value of “Bandwidth” IE from “INTEGER (1..100,...)” to “ENUMERATED(5, 10, 20, 40, 50, 80, 100)”.
Proposal 4: Include “SRS type” IE in the POSITIONING INFORMATION REQUEST message.
Proposal 5: Postpone requesting SRS transmission characteristics from multiple SRS frequency layers in later releases. The following requested characteristics are also postponed
· Frequency position of SRS/band indicator
· Number of SRS resource sets per SRS frequency layers
· Number of SRS resources per SRS resource set
Proposal 6: Do not support aperiodic SRS.
Proposal 7: Send a LS to RAN2 to suggest not to support aperiodic SRS. 

Proposal 8: Agree the TP.
[bookmark: _GoBack]ASN.1 could be provided during revision.
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5. TP for TS 38.455
START OF CHANGES

9.2.x	Requested SRS Transmission Characteristics
This IE contains the requested SRS configuration for the UE.
[Editor’s Note: further details on the IEs are FFS / pending RAN2]
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Number Of Transmissions
	M
	
	INTEGER (0..500,…)
	The number of periodic SRS transmissions requested. The value of ‘0’ represents an infinite number of SRS transmissions.

	Bandwidth
	M
	
	ENUMERATED(5,10,20,40,50,80,100)
	The requested bandwidth of the SRS transmissions.

	SRS Type
	M
	
	ENUMERATED(r15, r16)
	

	Spatial Relation Information
	O
	
	9.2.z5
	



NEXT CHANGE

9.2.z5	Spatial Relation Information
This information element contains the spatial relationship information which is used to help the serving gNB to configure SRS.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Spatial relation Information 
	
	0..<maxnoSRI>
	
	

	>CHOICE Spatial Information 
	M
	
	
	

	>>PRS Information
	
	1
	
	

	>>>PRS ID
	M
	
	INTEGER (0..255)
	

	>>>PRS Resource Set ID
	M
	
	INTEGER (0..7)
	

	>>>PRS Resource ID
	O
	
	INTEGER (0..63)
	

	>>SSB Inforamtion
	
	1
	
	

	>>>PCI
	M
	
	INTEGER (0..1007)
	

	>>>SSB Index
	M
	
	INTEGER (0..63)
	

	>>>TF Configuration
	O
	
	9.2.z6
	


	Range bound
	Explanation

	maxnoSRI
	Maximum no. of spatial relation information list items that can be signaled with one message. Value is 2.



9.2.z6	TF Configuration
This information element contains the time and frequency configurations.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	SSB frequency
	M
	
	INTEGER (0..3279165)
	ARFCN

	SSB subcarrier spacing
	M
	
	ENUMERATED(15kHz, 30kHz, 120kHz, 240kHz,..)
	

	SSB Transmit power
	M
	
	INTEGER (-60..50)
	EPRE of SSS

	SSB periodicity
	M
	
	ENUMERATED(5ms, 10ms, 20ms, 40ms, 80ms, 160ms, ..)
	

	SSB half frame offset
	M
	
	INTEGER(0..1)
	

	SSB SFN offset
	M
	
	INTEGER(0..15)
	

	SFN initialization time
	O
	
	BIT STRING (64)
	



END OF CHANGES

