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Introduction
This contribution is the feature lead summary for the agenda item on UL reference signals for NR positioning. The contributions of the agenda items are listed in reference. Submitted contributions covered issues on the following
· SRS pattern construction: 
· Frequency hopping
· Repetition
· Pattern for staggered comb transmision
· SRS sequence initialization and possible sequences
·  configuration of cyclic shifts
· Issue of cyclic shift for staggered patterns 
· Cyclic shifts for comb 8
· SRS configuration
· SRS usage
· RRC / LPP configuration
· Support of release 15 SRS
· Maximum number of SRS resources
· SPS/ Aperiodic SRS issues
Aditionnally, issues pertaining to procedures in power control, timing advance, beam management and bandwidth operations were also discussed. For these issues proposals for offline consensus are not yet provided.  These issues should be first treated in the procedure discussion (AI 7.2.10.4), and all outstanding issues will be treated afterward in AI 7.2.10.2 if needed .

UL SRS design for positioning
SRS pattern
Frequency Hopping
	source
	proposal

	[1]
	Proposal 1: Rel-16 SRS for positioning does not support intra-slot frequency hopping.

	
	Proposal 2: No enhancement is needed in terms of the SRS transmission bandwidth for NR positioning.


	[8]
	Proposal 3:
At least for NR UL Positioning in Rel.16 agree on the following:
· Do not support UL SRS frequency hopping for UL PRS 
Proposal 4:
In order to disable frequency hopping for UL PRS and support wideband transmissions the following parameters freqHopping b-SRS and freqHopping b-hop are set to 0.


	[12]
	Proposal 3: For a comb type of  SRS resource spanning  OFDM symbols within a slot, configuration of repetition of R={1,2,3,4,6} with is possible with the following number Nb of frequency hops within the  symbols of the SRS resource:
	Comb/symbols
	
	
	
	
	

	
	R=1, Nb=1
	R=1, Nb=1
	R=1, Nb =2
R=2, Nb =1
	R=1, Nb =4
R=2, Nb =2
R=4, Nb =1
	R=1, Nb =6
R=2, Nb =3
R=3, Nb =2
R=6, Nb =1

	
	R=1, Nb=1
	N/A
	R=1, Nb=1
	R=1, Nb =2
R=2, Nb =1
	R=1, Nb =3
R=3, Nb =1

	
	R=1, Nb=1
	N/A
	N/A
	R=1, Nb =1
	N/A






	[15]
	[bookmark: _Toc21121554]Proposal 8 Do not support frequency hopping for SRS transmission with a staggered comb. 





A majority of proposal point to not supporting frequency hopping, with proposal 3 from [12] supporting it. Based on the proposal, the following offline consensus are proposed:

Offline consensus: Frequency hopping of SRS for positioning is  not supported 


Repetition factor
	source
	Proposal

	[1]
	Proposal 2:  Supported values for the RRC parameter repetitionFactor are n1, n2, n4, n8, and n12 in Rel. 16 SRS where repetitionFactor is set to nrofSymbols if SRS is used for positioning purposes.   
Proposal 3: Support configuring every consecutive symbols with the same RE offset within the staggered SRS resource   

	[3]
	Proposal 3: The following comb size, the number of symbols of an SRS resource and repetition factor are supported for positioning.
·   ,4;,4,8;,4,8,12;
·    ,8; .
·    

	[8]
	Proposal 3:
At least for NR UL Positioning in Rel.16 agree on the following: 
· Do not support UL SRS resource repetition factor for UL PRS 


	[10]
	Proposal 4: Discuss symbol repetition ways with staggering patterns. Options are (i) each symbol repetition or (ii) a pattern repetition. 
Proposal 5: Select only one of the repetition options, unless specific usages are identified which necessitate both. 


	[13]
	Proposal 10: With respect to the relation between the comb-type and number of symbols in a PRS resource downselect between the following 2 alternatives:
· A comb-N pattern is only applied for a M-symbol PRS resource with N=M
· A comb-N pattern is only applied for a M-symbol PRS resource with N<=M


	[15]
	[bookmark: _Toc21121555]Proposal 9 Do not support additional features to enable repetitions

· 



There are several proposal not to support repetitions [15,8]. [1] propose to enable intra-resource repetitions with a configuration of the transmitted pattern, while disabling the repetition factor in SRS config that is designed for frequency hopping.[3] supports repetition factor to achieve cyclic repetitions when the nrof symbol exceed the comb size. 
Based on the proposals, the following proposals for offline consensus are given:
Repetition factor for the purpose of frequency hopping is not supported. Impact depends on how frequency hopping support is signalled:
· Explicit signaling with repetitionfactor=number of symbols in resource
· No explicit signaling and UE behavior not to support frequency hopping with using SRS for positioning.

Offline consensus: Repetitions of Res in an SRS for positioning resource is supported. Select at least one of  the following options:
· Option 1: with G consecutive Res. FFS total number of symbols with respect to comb size
· Option 2: with cyclic repetition of the comb pattern when the resource number of symbols exceeds the comb size

Staggered pattern construction


	source
	proposal

	[1]
	Proposal 4: The RE pattern of Rel. 16 SRS resource is obtained by calculating the index of the lowest RE that contains SRS within the RB (symbol-specific RE offset) from
	
	
	


for and antenna port  where
·  is the Rel. 15 common RE offset of all SRS resource symbols given in  Clause 6.4.1.4.3 of 38.211 
·  and  denote the smallest integer larger than or equal to  and the largest integer smaller than or equal to , respectively;
·   is the configurable number of consecutive SRS symbols with the same RE offset
No other changes in the SRS resource mapping formulas in Clause 6.4.1.4.3 of 38.211 is supported.
Proposal 8: Support reuse of Rel-15 SRS for NR positioning in addition to any enhanced SRS in Rel. 16.
· There is no RAN1 impact.
· Send an LS to RAN2 and RAN3.



	[2]
	
Proposal 1: In an SRS resource configured for positioning purpose with Comb value B:
· The number of symbols shall be N = 1 or N ≥ B
· The RE offset for the n-th symbols is  or  , where  is the RE offset configured to the first symbol.
· If a repetition factor is configured in the SRS resource, the repetition factor for Comb value 2/4/8 can be 2/4/8, respectively and the same RE mapping pattern is applied to every R consecutive symbol in one SRS resource. 



	[3]
	Proposal 1: When configuring a staggered pattern of SRS resource for positioning, add a new definition of ‘comb offset’ which represents the lowest RE position in a RB of the first symbol.
Proposal 2: When configuring a staggered pattern of SRS resource for positioning, there is no need to define a configurable number of consecutive symbols with the same offset.


	[4]
	Proposal 1: The staggered pattern of the SRS Resource are derived from the comb offset in frequency domain of the first symbol in an SRS resource together from the sequential indexes of the SRS symbols as follows: 
(offset of any symbol in an SRS resource) = mod(the offset parameter of the first SRS symbols + sequential index of the symbol in the SRS resource, comb-N)
Proposal 3:  Reuse NR Rel-15 SRS sequence for positioning.  


	[6]
	Proposal 1: The following Alts for PRS pattern should be supported and there is no need to consider additional parameters
· Alt1: diagonal PRS pattern with RE offset relative to the first symbol of the PRS resource as below


· Alt2: uniform PRS pattern with RE offset relative to the first symbol of the PRS resource as below


where v0 is the RE offset of the first symbol.


	[7]
	Proposal 2:
· For a SRS resource composed of M symbols and comb-N, the frequency RE offset of the symbol “ is defined by
,
where  denotes the indicated frequency RE offset for the first symbol of the SRS resource.
· N: Comb-size
· M: The number of occupied symbols of the SRS resource.
· : Symbol index of a SRS resource
· : Symbol index of a SRS resource
· : Frequency RE offset for the first symbol of the SRS resource indicated by network.


	[8]
	Proposal 1:
For UL PRS (SRS), adopt resource element pattern defined by the equation:
,
where, K values depend on values of N and M as provided in Error! Reference source not found.
Combination of comb-size 8 and number of symbols 12 is not supported for UL SRS for positioning

	[10]
	Proposal 2: Staggered RE pattern with comb allocation is supported for comb-2,4 and 8 with a RE offset of the first symbols and relative RE offset of following symbols that are possible to be defined as below.
    For comb-2, relative RE offset of following symbol=1.
    For comb-4, relative RE offset of following symbol=1 or 2.
    For comb-8, relative RE offset of following symbol=1, 2 or 4.
Proposal 3: A staggered RE location in frequency domain per a symbol is derived from a RE offset of the first symbols , a relative RE offset of following symbols and a SRS symbol index from the first SRS symbol.
   - The number of SRS symbols is given in a SRS resource to complete a staggered pattern accordingly.


	[11]
	Proposal 2a-1: For comb-2, comb-4, and comb-8 SRS, the proposed staggering pattern can be mathematically expressed as
· 
Where Sf is the comb number, vshift is the common comb offset and l is the symbol index

Proposal 2a-2: For comb-8, the staggering pattern can also consider the following,
· 

	
	l = 0
	l = 1
	l = 2
	l = 3
	l = 4
	l = 5
	l = 6
	l = 7
	l = 8
	l = 9
	l = 10
	l = 11

	Comb=2
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1

	Comb=4
	0
	2
	1
	3
	0
	2
	1
	3
	0
	2
	1
	3

	Comb=8 (1st)
	0
	4
	1
	5
	2
	6
	3
	7
	0
	4
	1
	5

	Comb=8 (2nd)  
	0
	4
	2
	6
	1
	5
	3
	7
	0
	4
	2
	6


TABLE for relative RE offset from proposed equation


	[12]
	Proposal 9: For positioning, the frequency domain shifts are chosen according a round robin fashion from the following sequence for all the symbols of the SRS resource inside a slot. 
· For comb type 2: 
· For comb type 4: 
· For comb type 8: 
· 

	[13]
	Proposal 2: Support staggered patterns (a collection of SRS symbols from the same antenna port with different vertical frequency offsets for at least some symbols) in a single SRS resource
Proposal 3: The maximum number of staggering patterns should be defined given the number of consecutive SRS symbols


	[14]
	Proposal 1: Allow for both regular and zig-zag pattern to be defined, signaling via DCI which pattern the UE is to choose.

Proposal 2: Allow the staggering pattern to be signaled to an UE using an index, per UE or per cell basis, for example using DCI.


	[15]
	[bookmark: _Toc21121551]Proposal 5 The SRS pattern over a number of symbols larger than the comb size follows the comb staggered pattern cyclically i.e. the symbol number l RE offsets are the same as symbol l mod KTC
[bookmark: _Toc21121552]Proposal 6the  RE starting position equation in 38.211 is changed to equation 1 with the additional RE offset k’ described in table 1
[bookmark: _Toc21121553]Proposal 7  the RE offset k’ that controls the staggering of the RE allocation may be disabled by RRC configuration to allow rel-15 behaviour 





Based on the proposals, there is approximately the same amount of support for a staggered pattern with a 1 RE offset per consecutive symbol (so called “staircase pattern”) and for a staggered pattern where each additional symbol covers the subcarriers  evenly (so called “uniform” pattern. The patterns are proposed using either equations of tables.  There is also support in some proposals to support rel15 patterns.


Support the rel15 patterns for positioning
Support a staggered comb with RE allocation following:
· Option 1: Each symbol in the resource follows a 1 RE offset to the previous pattern (staircase pattern)
· Option 2: the RE allocation follows a uniform distribution of the subcarrier for every symbol (uniform pattern)
· Note: it is up to the specification editor to chose how the decided pattern is implemented (equation, table, etc). 

SRS sequence generation
	
	source
	proposal

	
	Proposal 19: Increase the bit width of the parameter sequenceId of the SRS resource configuration to 16 bits. 


	[3]
	Proposal 5: For positioning purpose, the length of SRS sequence ID should be increased.
Proposal 7: In addition to ZC sequence, support to reuse low PAPR RS agreed in Rel-16 MIMO for SRS sequence generation for positioning.


	[12]
	Proposal 4: Introduce the group or sequence hopping of NR Rel-15 for SRS for positioning. 
Proposal 5: The number of bits for sequenceID shall be as many as they are used for the scrambling ID of DL PRS resource. 


	[14]
	Proposal 4: Increase the number of SRS sequences available to address multiple UE separation.



Based on the existing proposals, there is a majority increasing the number of bits in the SRS sequence ID. The number of bits is to be decided. One source proposes to have an addtitional sequence to be consider beside the existing ZC sequences.

The number of bits for the SRS sequence ID for UL SRS in positioning is set to 
· Option 1: the same number of bits as the DL PRS sequence ID
· Option 2: another value FFS, with at least 16 bits considered.
· Note:  the number of bits in the sequence ID may also apply to other usages.


Cyclic Shifts
Solution to Cyclic shift folding
	source
	proposal

	[1]
	Proposal 6: Support phase hopping across symbols within an SRS resource. 


	[11]
	Proposal 2b-1: After staggering, the cyclic shift can be applied to the REs across symbols with SRS transmission by following the order of occupied subcarriers



	[15]
	[bookmark: _Toc21121557]Proposal 11 The cyclic shift  of  the UL SRS may be either applied according to REL-15 behaviour, or follow a symbol-based behavior as shown in equation 1




When configured with a staggered comb, the cyclic shift for each symbol in the SRS resource follows the subcarrier allocation
Cyclic shift for comb 8
	source
	proposal

	[1]
	Proposal 5: Support the maximum number of cyclic shifts for the transmission comb number of .


	[3]
	Proposal 4: The maximum number of cyclic shifts for comb-8 structure should be 6.


	[5]
	Proposal 3: Support 6 as the maximum number of cyclic shifts for comb 8. 


	[6]
	Proposal 3: The max number of cyclic shifts of comb-8 is 6.


	[10]
	Proposal 1: consider comb-8 with a large  12 with PRB-bundling size extension for multiplexing purpose.


	[11]
	Proposal 2b-2: The smaller cyclic shift number such as 4 are preferred for comb-8 SRS with partial staggering

Proposal 2b-3: Another possibility is to have different maximum cyclic shift number for different staggering level. For full staggering, the maximum cyclic shift number can be larger than that for the partial staggering in order to maintain reasonable observation range



	[12]
	Proposal 2: For SRS for positioning, 6 cyclic shifts for comb-8 are supported. No change in the number of cyclic shifts for comb-2 and comb-4 beyond those supported in NR Rel-15.


	[15]
	[bookmark: _Toc21121558]Proposal 12 The  possible values for the maximum number of cyclic shifts for SRS is increased to [8,12,24,48]
[bookmark: _Toc21121559]Proposal 13 Maximum number of cyclic shifts  and comb size should be independently configured at the resource set level.
[bookmark: _Toc21121560]Proposal 14 The actual cyclic shift of a SRS resource should  be configured by the parameter .





The maximum number of cyclic shifts for comb 8 is set to 
· Option 1:6 cyclic shifts
· Option 2: other value, including the possibility to configure the maximum number of SRS cyclic shifts. 
 
SRS configuration
SRS usage

	source
	proposal

	[1]
	Proposal 18 : Support SRS “positioning” usage.

	[2]
	Proposal 2: As long as the special design of SRS for positioning can be clearly provided in RRC parameter SRS-Resource, defining new usage for positioning is not necessary.


	[3]
	Proposal 6: SRS resource set with usage of ‘positioning’ is supported.


	[5]
	Proposal 1: Introduce a new usage, i.e. ‘positioning’ per SRS resource set.
•	Rel-15 SRS sequence is reused. 


	[7]
	Proposal 1:
· An additional usage of SRS resource set needs to be defined to apply SRS enhancements for NR positioning.

	[10]
	Proposal 6: Define a new usage of Rel-16 SRS for positioning purpose. 


	[13]
	Proposal 4: Support a new set usage for SRS, “positioning”


	[14]
	Proposal 3: Allow UE to be configured with higher values of cyclic shift depending on the transmission comb factor.


	[15]
	[bookmark: _Toc21121550]Proposal 4: Define a SRS usage for positioning 




The majority supports an SRS usage for positioning. based on the proposals, the following proposal for offline consensus Is given:
Define a new value  “positioning” for the SRS RRC parameter “usage”
· Note: the gNB/LMU  may measure and report  on  any SRS resource, independent of usage,  unless specified otherwise.

RRC /LPP / other methods of configuration

	source
	proposal

	[1]
	Proposal 7:  SRS for NR positioning is configured in RRC by the serving gNB.


	[2]
	Proposal 3: For Periodic SRS transmission：it is configured through RRC by the serving cell and the configuration is shared with neighbor cells.


	[4]
	Proposal 6:  Support SRS resource coordination to achieve orthogonal SRS resource assignment and/or SRS interference cancellation.

	[5]
	Proposal 4: Keep SRS configuration for positioning in RRC. Study whether LPP can also capture the configuration. 


	[6]
	Proposal 6: The configuration of UL PRS should be exchanged between serving gNB and neighboring gNBs via X2 interface so that the neighboring gNBs know when and where exactly to measure UL PRS.


	[9]
	Proposal 3: Serving gNB allocates UL SRS targeting for both serving and neighbor gNBs for UE positioning purpose.


	[13]
	Proposal 5: SRS is configured by the serving cell via RRC


	[15]
	 Proposal 1 The SRS for positioning is configured by the UE serving cell via RRC



The majority supports an RRC configuration of the SRS for positioning. some companies also detailed how the neighbour cells is made aware of the configuration, i.e via X2 or the NRPPa protocol.
The SRS resources for positioning is configured in RRC
· FFS how neighbour cells are informed, i.e. via NRPPa or X2.

Aperiodic/SPS SRS
	source
	proposal

	[1]
	Proposal 22: Aperiodic SRS for positioning is only sent to the serving gNB(s). 


	[2]
	Proposal 5: Support semi-persistent SRS transmission for UL RSTD measurement:
· Parameters of semi-persistent SRS for positioning are configured through RRC by the serving cell and activated/deactivated by the serving cell. The serving cell shares the RRC configuration and MAC activation/deactivation schedule information with neighbor cells.
Proposal 6: Support aperiodic SRS transmission for UL RSTD measurement:
· Parameters of aperiodic SRS transmission are configured through RRC by the serving cell and triggered by the serving cell. The serving cell shares the RRC configuration and triggering schedule with neighbor cells and the coordination between gNB is up to NW implementation.
Proposal 7: In an aperiodic SRS set for positioning purpose, the SRS resources can be transmitted in different slot.


	[4]
	Proposal 4:  The existing configurations for SRS transmission mode can also be reused for NR positioning.  

	[9]
	Proposal 5: Aperiodic UL SRS transmission can be used to improve positioning measurement accuracy and to support DL & UL positioning.


	[12]
	Proposal 6: Triggering details of how the on-demand SRS are configured, shall be left to RAN2 & RAN3 WGs.


	[15]
	[bookmark: _Toc21121548]Proposal 2: Aperiodic and semi-persistent SRS are only supported for the serving cell




Based on the proposals, there is a split on the number of sources to support aperiodic and semi persistent SRS only in the serving cell, vs supporting it for all cells. 
Support SP SRS and aperiodic SRS to be received at the serving cell
Discuss the support of SP SRS and aperiodic SRS for neighbour cells

SRS procedures (to be checked with 7.2.10.4)
Power control
	source
	proposal

	[1]
	Proposal 12: For positioning purposes, support configuring CSI-RS from the serving and the neighboring cells as a pathlossReferenceRS.
· Send this agreement in an LS to RAN2. 
Proposal 13: pathlossReferenceRS is configured in RRC and the pathlossReferenceRS configuration at least includes the DL reference signal (SSB, DL-PRS or CSI-RS) resource ID and the Cell ID of the transmitting serving/neighboring cell.
· FFS: Other required parameters to configure a DL reference signal from neighbouring cells as a pathlossReferenceRS. 
· Send this agreement in an LS to RAN2. 
Proposal 14: If a pathlossReferenceRS is not configured or is configured but not detected, UE uses the following detected SSB from the target cell as pathlossReferenceRS: 
· If the target cell is a serving cell, the substitute pathlossReferenceRS is the SSB used to obtain MIB (Rel. 15 behavior).
· If the target cell is a neighboring cell, the substitute pathlossReferenceRS is the SSB with the highest RSRP. 
Proposal 15: For positioning purposes, support configuring a binary field to enable/disable the closed loop SRS power control mechanism indicated by PowerControlAdjustmentStates.
· FFS: Binary indicator is configured in DCI or RRC.  
Proposal 1: For positioning purposes, when the closed loop SRS power control is enabled and the target cell of SRS is a neighboring cell, PowerControlAdjustmentStates is set to separateClosedLoop.


	[5]
	Proposal 5:Neighbouring cells’ DL path loss RS for positioning should be configured to UE either by LMF or serving gNB.
Proposal 6:The transmission power should be configured per SRS resource for positioning.
Proposal 7: Path loss RS should be configured per SRS resource for positioning.
Proposal 8:Neighbouring cells’ PL RS for positioning should be selected by serving gNB or LMF

	[7]
	Proposal 5:
· Multiple DL RS resources transmitted from multiple neighbouring cells which are located in a similar direction from the UE need to be configured as path-loss reference for transmission power control. Among multiple DL RS resources, a DL RS resource corresponding to the weakest signal strength needs to be used for the path-loss compensation.
Proposal 6:
· Support one of the following options for fallback mode of SRS transmission power control, which is used when the UE cannot obtain path-loss reference for target neighbouring cell(s).
· Option 1: The UE does not transmit the SRS resource(s) which is intended to the target neighbour cell(s)
· The UE informs the network of the circumstance which is impossible to transmit SRS intended to the target neighbouring cell(s)
· Option 2: The UE transmits the SRS resource(s) to the intended target neighbour cell(s) with the maximum transmission power 
· Option 3: The UE transmits the SRS resource(s) to the intended target neighbour cell(s) following the SRS transmission power intended to the serving cell.
· Option 4: The UE transmits the SRS resource(s) to the intended target neighbour cell(s) following the SRS transmission power control intended to neighbouring cells but it is indicated by the serving cell
· E.g., power offset(s) can be indicated with respect to SRS transmission power for serving cell.
Proposal 7:
· Support a fall-back RS resource configuration when the configured RS as a spatial relation information is undetectable.


	[8]
	Proposal 3:
At least for NR UL Positioning in Rel.16 agree on the following:  
· Do not support closed loop power control for UL PRS 
· Introduce fields to support OLPC with neighbor cell pathloss and reuse other fields defined for SRS Resource and SRS Resource Set (except usage field)


	[9]
	Proposal 1: The pathloss estimation for the purpose of UL SRS power control is determined based on the selected neighbor cell to support multi-lateration operation.

Proposal 2: The pathloss estimation reference signal for UL positioning should be configurable to SSB or DL-PRS.


	[12]
	Proposal 7: Support the higher layer parameter of P0, alpha with values reused from NR Rel-15. Discuss further what shall be the default behavior in case for an SRS for positioning:
· P0 is not provided
· Alpha is not provided
· pathlossReference is not provided
· Proposal 8: Only 1-port SRS resource for positioning is supported.






Timing advance

	source
	proposal

	[6]
	Proposal 5:  The propagation delay difference between the serving cell and the neighbor cells can be handled in the following ways.
· Adjustment of measurement window;
· Adjustment of TA value based on multiple propagation delays and such adjustment should be indicated by the network.


	[7]
	Proposal 3:
· Need to consider the TA configuration based on the neighbouring cell(s) in order to effectively transmit a SRS resource intended for the neighbouring cell(s)
Proposal 4:
· Introduce a “reference time” for UL PRS transmission which is a fixed time during a certain period even though the DL reception timing is changed or the TA value is updated.
· NR positioning consider the following options to address the SRS transmission timing issue.
· Support the UE reporting of information on the reference time change, and the UE compensate SRS transmission time change through phase rotation technique in the frequency-domain so that the SRS received by gNB/TRP appears to be transmitted at the reference time.
· Support the UE reporting of information on the reference time change, and the UE is indicated to transmit SRS resource(s) at the reference time even though the SRS transmission time is changed due to the change of DL reception time or the TA update.





Beam management

	source
	proposal

	[1]
	Proposal 9: For positioning purposes, in addition to SSB, support configuring CSI-RS and DL-PRS from the serving and the neighboring cells as a spatialRelationInfo RS.
· Send this agreement in an LS to RAN2. 
Proposal 10: spatialRelationInfo RS is configured in RRC and the spatialRelationInfo RS configuration at least includes the DL reference signal (SSB, CSI-RS, or DL-PRS) resource ID and the Cell ID of the transmitting serving/neighboring cell.
· FFS: Other required parameters to configure a DL reference signal from neighbouring cells as a spatialRelationInfo RS. 
· Send this agreement in an LS to RAN2. 

Proposal 11: If a spatialRelationInfo RS is configured but not detected, UE uses the following as a substitute spatialRelationInfo RS: 
· If the cell that transmits the spatialRelationInfo RS is a serving cell, the substitute spatialRelationInfo RS is the SSB used to obtain MIB.
· If the cell that transmits the spatialRelationInfo RS is a neighboring cell, the substitute spatialRelationInfo RS is the detected SSB from that cell with the highest RSRP. 


	[4]
	Proposal 5: The beam information of the DL reference signals (e.g., SSB, CSI-RS tec.) and UL reference signals (e.g., SRS) should be included in the messages exchanged between UE, gNBs, and LMF for supporting UL positioning based on SRS signals.


	[5]
	Proposal 5:Neighbouring cells’ DL path loss RS for positioning should be configured to UE either by LMF or serving gNB.
Proposal 6:The transmission power should be configured per SRS resource for positioning.
Proposal 7: Path loss RS should be configured per SRS resource for positioning.
Proposal 8:Neighbouring cells’ PL RS for positioning should be selected by serving gNB or LMF.
Proposal 9:Only report PL RS can be configured as spatial relation information.

	[6]
	Proposal 4: In order to improve the hearability of UL PRS, both open loop and closed loop power control can be considered
· For open loop power control, UE can transmit based on the weakest link of surrounding TRPs/gNBs as long as it is lower than the maximum allowed transmit power per carrier;
· For closed loop power control, UE can receive multiple TPCs from multiple TRPs/gNBs and adjust its transmission power based on the received TPCs, e.g., maximum power, average power;
· The number of measurements for pathloss should not be limited.
· A fall-back mechanism where UE always transmits with maximum power should also be supported, where the UE transmit with its maximum transmission power.


	[9]
	Proposal 4: UL positioning with beam-sweeping shall be supported particularly for the UE that need to fulfills the beam correspondence requirement with the uplink beam sweeping 




bandwidth
 
	source
	proposal

	[1]
	Proposal 20: The configuration of SRS for positioning per UL BWP follows the Rel. 15 NR specification. 
Proposal 21: For positioning, the SRS transmission in the active UL BWP of an active cell and SRS carrier switching feature follow the Rel. 15 NR specification.


	[2]
	Proposal 8: The SRS resource for positioning is configured in an active UL BWP, as the SRS resources configured for other purpose in release 15.


	[5]
	Proposal 2: SRS is configured within the active UL BWP.


	[6]
	Proposal 2: For the BWP configuration of NR UL PRS, e.g. SRS, both solutions as follows should be supported
· Alt1: SRS is configured within the active UL BWP;
· Alt2: SRS is configured in a dedicated BWP with the largest bandwidth.


	[8]
	Enable mechanism for configuration of dedicated BWP for UL PRS transmission or independent from UL BWPs configuration of UL PRS (similar to DL PRS)


	[12]
	Proposal 1: The SRS for positioning configuration does not require any association to BWP ID or CC ID. The frequency domain allocation (nshift) can take the values {0,…,2172} with respect to a signalled Point-A taking the values from ARFCN-ValueNR, similar to a band/CC/BWP-agnostic PRS configuration. 
· The UE is not expected to transmit the SRS for positioning unless it is fully contained within the active BWP at the time of the SRS transmission.


	[1]
	Proposal 17: Increase the maximum number of configured SRS resource sets in a BWP from 16 to N>= 32.
· FFS: N




Other issues 

	source
	proposal

	[8]
	Proposal 3:
At least for NR UL Positioning in Rel.16 agree on the following: 
· Support only single port for UL PRS
· Do not support association of UL PTRS port index with UL PRS Resource 
Proposal 5:
Introduce dedicated structure and parameters for UL PRS configuration (reusing UL SRS structure) 


	[12]
	

	[2]
	Proposal 4: The gNB can use MAC-CE to mute and un-mute the transmission of periodic SRS transmission for positioning purpose.


	[13]
	Proposal 1: A slot or multiple slots dedicated for positioning are supported for NR positioning, i.e., UE is not expected to receive other channels in the slot dedicated for positioning


	[15]
	[bookmark: _Toc21121556]Proposal 10 The ptrs-PortIndex field is not configured in SRS for positioning
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