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Introduction
This contribution provides a discussion on the signaling design issue related to the duplicated SSB configuration for the UL-PRS and DL-PRS configurations. During RAN2#108 [1], the following agreements were made related to the support of RAT-dependent positioning.

	RAN2#108 Agreements
1. For Multi-RTT positioning, the DL-PRS information for the candidate TRPs are provided by an LMF to the UE in an LPP Provide Assistance Data message.
2. The time/frequency occupancy of the DL-PRS required in the UL-PRS (SRS) information is provided as part of the DL-PRS assistance data for Multi-RTT positioning. UL-PRS (SRS) information includes an index/pointer to the relevant information in the DL-PRS assistance data (e.g., DL-PRS Resource Set ID/Resource ID).
3. The time/frequency occupancy of the SSBs required in both, DL-PRS and UL-PRS is grouped in a single IE, and a pointer/index is used to reference the required information.
4. UL-SRS (both Rel-15 and Rel-16) for positioning is configured by RRC.
5. FFS if we take steps to reduce the duplicate configuration between RRC and LPP for methods involving both DL and UL measurements.



Duplicated SSB Configurations
A notable outcome following the agreements in [1], to provide the DL-PRS configuration via LPP and UL-PRS configuration via RRC signalling, is that the UE may receive a duplicated SSB configuration via both LPP and RRC signalling delivery mechanisms for both DL and UL measurements.  
UL-PRS and DL-PRS SSB Configurations
Table 1 represents the SSB parameters required by the UE for both the UL-PRS and DL-PRS configurations as specified by RAN1 [2]. 
Table 1: SSB Configuration Parameters for DL-PRS and UL-PRS
	No.
	DL-PRS SSB Parameters
	UL-PRS SSB Parameters
	Field Description

	1
	PCI of the cell
	PCI of the cell
	Physical Cell Identity

	2
	ssbFrequency with values: ARFCN-ValueNR
	ssbFrequency with values: ARFCN-ValueNR
	Center Frequency where the SSB is transmitted

	3
	halfFrameIndex with values: 0 or 1
	halfFrameIndex with values: 0 or 1
	The UE can locate the frame that carries the SSB using the SFN-SSB Offset and SSB-Periodicity. The Half Frame Index then defines whether the SSB appears in the first half of the frame or the second.

	4
	SSB-periodicity with the values: ServingCellConfigCommon IE.
	SSB-periodicity with values: ServingCellConfigCommon IE.
	Periodicity of the SSB of the serving TRP

	5
	ssbSubcarrierSpacing with values: SubcarrierSpacing IE
	ssbSubcarrierSpacing with values: SubcarrierSpacing IE
	Defines the subcarrier spacing of the SSB and the case number (Clause 4.1 in 38.213 [7]) which controls, for a half frame with SS/PBCH blocks, the first symbol index for the SS/PBCH blocks. If the value is A, the SCS is 15 kHz, if the value is B or C, the SCS is 30 kHz, if the value is D the SCS is 120 kHz, if the value is E, the SCS is 240 KHz. 
Note that, providing the SCS explicitly without the case number would not be sufficient for the case of 30 kHz since both cases B and C are applicable, and the UE would be required to blindly search for both.

	6
	SFN-SSBoffset with values {0,1,2,…15}
	SFN-SSBoffset with values: {0,1,2,…15}
	Each TRP may transmit an SSB on a different frame index with a given periodicity. For example, if the periodicity is 20 msec, the SSB may be either in the first frame or the second frame. Note that this is not the SFN offset of the neighbouring TRP with respect to the reference TRP, but rather it is the SFN offset of the SSB of the neigbouring TRP with respect to the SFN0 of that TRP. Since the maximum periodicity is 160 msec, this can take up to 16 values.

	7
	Working assumption: Smtc per SSB frequency layer with values: SSB-MTC
	Smtc per SSB frequency layer with values : SSB-MTC
	SMTC and Measurement gap should be set accordingly. The IE SSB-MTC is used to configure measurement timing configurations, i.e., timing occasions at which the UE measures SSBs.

	8
	SSB Index
	SSB Index
	The IE SSB-Index identifies an SS-Block within an SS-Burst.

	9
	SS-PBCH-BlockPower (used when needed)
	SS-PBCH-BlockPower (at least when SSB is used as pathlossReferenceRS for an SRS)
	Average EPRE of the resources elements that carry secondary synchronization signals in dBm that the NW used for SSB transmission, See TS 38.213 [13], clause 7.

	
	SFN0 Offset per physical cell ID

	SFN0 Offset per physical cell ID

	SFN0 Offset per physical cell ID: Time offset of the SFN0 slot0 of a given cell with respect to the serving Pcell. Offset related to SFN=0. 
Also present in RTD-Info of NR-DL-PRS-AssistanceData  

	10
	SSB-positionInBurst with values: of ServingCellConfigCommon IE. (Optional)
	
	SSB-positionInBurst : Indicates the time domain positions of the transmitted SS-blocks in a half frame with SS/PBCH blocks as defined in TS 38.213 [7], clause 4.1. The first/leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted.
 



Table 1 provides a reference for comparison between the SSB configuration parameters required for the DL-PRS (signaled via LPP) and for the UL-PRS (signaled via RRC), which are to be provided as assistance data for the target UE.  It can be noted that Parameters 1-8 according to [2], are overlapping with respect to the SSB configuration for the target UE. Following this signalling design inevitably results in the delivery of duplicated SSB information, especially when the Multi-RTT positioning technique is configured by the LMF. This can be noted in the current Running CRs for TS 37.355 [3] and TS 38.331[4], where both sets of SSB information can be potentially signaled using both LPP and RRC. This may incur additional signalling overhead to the target UE depending on the frequency of the configurations and the number of neighbouring cell TRPs providing this information. 
Observation 1: Most of the parameters between the DL-PRS and UL-PRS configurations are overlapping based on the RAN1 parameter list [2].
Observation 2: This duplicated signalling of the SSB configuration to the target UE will incur additional signalling overhead.
Proposal 1: RAN2 agrees on the need to avoid duplicate SSB configurations for both DL and UL measurements. 
Furthermore, it can be noted that the SSB-positionInBurst IE required for SSB puncturing is an optional parameter required for the DL-PRS SSB configuration while the SS-PBCH-BlockPower IE is required for power control of the SRS for positioning if the SSB is used as a DL path loss reference. The SFN0 Offset per physical cell ID parameters is indicated in the UL-PRS SSB configuration while also present in the DL-PRS configuration via the RTD-Info IE, which provides the time synchronisation information between the reference TRP and neighbouring TRPs [3].
In order to avoid such duplicated signalling to the UE resulting from the delivery of the SSB configuration, the common overlapping parameters in Table 1 would have to be grouped together. This would be in line with the agreement made in [1], where the “The time/frequency occupancy of the SSBs required in both, DL-PRS and UL-PRS is grouped in a single IE, and a pointer/index is used to reference the required information”. 
A remaining issue is the choice of signalling in which to deliver the SSB configuration, i.e. RRC or LPP while also providing the index/pointer to this SSB configuration information, if both DL and UL measurements are required such as Multi-RTT. One option is that the common SSB configuration may be provided to the UE via LPP as assistance data and the index/pointer be provided via RRC, since the LMF configures the required positioning technique in the case of UE-assisted positioning. However, in the case that a UE is not capable of performing DL-TDOA positioning while only supporting UL-TDOA, this UE may not receive the desired SSB configuration to perform UL-TDOA unless there is a capability transfer procedure for UL-based positioning so that the UL-PRS capabilities are known to the LMF. 
Proposal 2: The overlapping SSB configuration parameters may be grouped together and signalled as a common configuration IE.
Conclusions
[bookmark: _GoBack]This contribution has noted the following observations with respect to the signalling of the SSB configuration: 
Observation 1: Most of the parameters between the DL-PRS and UL-PRS configurations are overlapping based on the RAN1 parameter list [2].
Observation 2: This duplicated signalling of the SSB configuration to the target UE may incur additional signalling overhead.
Therefore, the following proposals are brought forward:
Proposal 1: RAN2 agrees on the need to avoid duplicate SSB configurations for both DL and UL measurements.
Proposal 2:  The overlapping SSB configuration parameters may be grouped together and signalled as a common configuration IE.
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