Page 1
3GPP TSG RAN WG1 #98																				R1-1909616
Prague, CZ, August 26th – 30th 2019

Source:	Ericsson 
Title:	FL summary #2 for 7.2.10.2 UL Reference Signals for NR Positioning

Agenda item:	7.2.10.2
[bookmark: DocumentFor]Document for:	Discussion and decision

Introduction
UL SRS design for positioning

SRS pattern for positioning

Based on the proposal, there seem to be consensus for the following:
· Pattern with configurable comb offset [3][4][7][10][12][11]
· Several proposal for the pattern itself are similar, and comb size dependent.
[bookmark: _Toc17409544]Proposal for offline consensus: The SRS pattern for positioning is configured with a single configurable comb offset applicable to all symbols in the resource.

In terms of patterns, Several companies propose to use a pattern that is different from the “staircase pattern” where each symbol is offset in frequency by 1-RE to the previous symbol. This requires to have a pattern per comb size.
Proposal for offline consensus: The SRS pattern for positioning is configured using a different pattern for each comb size

Multiple proposal for the patterns assigned to each comb are similar e.g. [15,11,17]. If consensus is reached in the previous proposals, It is proposed to down select appropriate patterns based on the contributions. However, the discussion on the comb size and number of symbols should complete first.  Other discussion in the pattern can be left to further discussion if time allow. 

	[2] 
	Proposal 1: Support both partially-staggered and fully-staggered SRS resource mappings in Rel. 16.
Proposal 2: To support non-staggered, partially-staggered, and fully-staggered resource mappings, starting from the first SRS symbol, every consecutive symbols have the same SRS mapping in the frequency domain where is a configurable parameter and 
· FFS: Further constraints on 

	[3]
	Proposal 3: 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

	[4]
	Proposal 1: When configuring staggered pattern of SRS resource for positioning, introduce a new higher layer parameter to indicate the inter-symbol comb offset between any two consecutive SRS symbols.
Proposal 2: When configuring staggered pattern of SRS resource for positioning, add a new definition of ‘comb offset’ which represents the lowest RE position in a RB of first symbol.

	[7]
	[bookmark: _Hlk16285987]Proposal 8: In an SRS resource for positioning purpose:
· Configure repetition factor R ≤ Ns
· Staggered pattern is implemented within R consecutive symbols and then the same staggered pattern is repeated in next R consecutive symbols but in different subband
· Comb offset pattern in configurable.

	[8]
	Proposal 2a-2: Consider same frequency shift pattern for DL PRS and UL PRS. The pattern has structure to reduce the RS spacing to half of the original spacing in the first two symbols. The corresponding equation for frequency shift for first N1 symbols may be expressed as
· ( l*Sf/2 +  + vshift) mod Sf
And the frequency shift pattern in the N2 symbols follows that in the first N1 symbols. N is the total symbols equal to N1+ N2

	[9]
	Proposal 3: Support configuration of the same antenna port for the transmission of SRS symbols in different SRS resources in a SRS resource set.

	[10]
	[bookmark: p1]Proposal 1: Support SRS staggered pattern in an SRS Resource based on including one frequency offset parameter in the SRS Resource. The staggered pattern of the SRS Resource is derived based on the offset together with the SRS OFDM symbol index in a slot, e.g., (offset of an SRS OFDM symbol)=mod((the frequency offset + index of the SRS OFDM symbol in a slot), comb-N)


	[12]
	Proposal 2:
· Support one of the following options to make a staggered RE pattern of SRS resource
· Reuse the current single frequency RE offset without additional introduction of the frequency RE offset.
· Need to make a rule for the frequency RE offsets for each symbol of SRS resource based on the currently indicated frequency offset and comb-size.
· Introduce an additional frequency RE offset as a relative frequency offset for each symbol of SRS resource. 


	[11]
	
Resource element offset in frequency domain depends on number of symbols and comb-size N configured per resource and varies depending on symbol index of UL SRS (PRS) Resources 
For UL SRS (PRS), adopt resource element patterns provided by Table 1

	[15]
	Proposal 3: 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: 

	[17]
	[bookmark: _Toc16894374]The SRS configuration for the positioning pattern follows a fixed pattern for each comb size, with a configurable comb offset and number of symbols 


	
	


  
SRS resource for positioning
 

 Additional comb sizes
	[2]
	Proposal 4: SRS comb size of  is not supported. New SRS sequences of length less than 36 should be studied if SRS comb sizes of are supported.

	[6]
	Proposal 2: Do not support additional comb sizes for the SRS for positioning. 


	[7]
	Proposal 7: Support comb size 12 for SRS for positioning purpose and do not additionally support other values of number of OFDM symbols.


	[9]
	Proposal 5: Further values including 3,6,14 for the number of SRS symbols per resource and further values for comb pattern beyond 2, 4, 8 should not be considered.

	[11]
	
Follow current agreement on number of symbols and comb-size per UL SRS (PRS) Resource
Use NR Rel-15 SRS sequence generation mechanism for UL PRS generation


	[15]
	[bookmark: _Hlk15573919]Proposal 1: For positioning, comb-1 is also supported which is used only for the case of 1-symbol SRS resource for positioning. 


	[17]
	· [bookmark: _Toc16894375]Support comb-6 for SRS transmission
· [bookmark: _Toc16894377]The minimum SRS bandwidth is set to 4 ressource blocks except
· [bookmark: _Toc16894378]For comb size 6, the SRS bandwidth shall be a multiple of 12 RBs up to 20PRBs, and 4PRB afterward
· [bookmark: _Toc16894379]For comb size 12, the SRS bandwidth shall be a multiple of 12 RBs up to 24 PRBs and 4 PRBs after that


	[16]
	· Additionally include transmission comb sizes of six and twelve.



Based on the proposals, the status  on the previous meeting FFS is as follow:
· Comb 1 is opposed by [2,6,9,11,], supported by [15]
· Comb 6 is supported by [16, 17], opposed in [6,11]
· [bookmark: _GoBack]Comb 12 is supported by [7,16,17]

There is thus no clear consensus on the further extension of the comb size. 
[bookmark: _Toc17409545]Discuss the support of comb-1, comb-6, comb-12
· [bookmark: _Toc17409546]FFS: impact on SRS sequence lengths / RB allocation

Additional symbols
	[2]
	Proposal 3: Support the number of consecutive OFDM symbols of  .

	[3]
	Proposal 1: Support N=14 in addition to {1, 2, 4, 8, 12} for the number of NR SRS symbols for positioning


	[4]
	Proposal 3: The number of symbols for SRS resource should be no less than the comb size.


	[7]
	[bookmark: _Hlk16285943]Proposal 7: Support comb size 12 for SRS for positioning purpose and do not additionally support other values of number of OFDM symbols.

	[8]
	Proposal 2a-1: Support symbol number 3 and 6. The reason is, the additional symbols for comb-2 and comb-4 SRS can provide improved RX processing gain after achieving full symbol-time observation range


	[9]
	Proposal 5: Further values including 3,6,14 for the number of SRS symbols per resource and further values for comb pattern beyond 2, 4, 8 should not be considered.


	[11]
	
Follow current agreement on number of symbols and comb-size per UL SRS (PRS) Resource
Use NR Rel-15 SRS sequence generation mechanism for UL PRS generation


	[14]
	Proposal 1: For the purpose of NR positioning, allow flexible configuration of symbols number for UL SRS (PRS) transmission within single UL SRS (PRS) Resource.
Proposal 2: For the purpose of NR positioning, consecutive OFDM symbols in an SRS resource is configurable with one of the values in the set {1, 2, 4, 8, 12} only.


	[15]
	[bookmark: _Ref1134966][bookmark: _Hlk15573934][bookmark: _Hlk4766228]Proposal 4: For positioning, regarding time-domain SRS enhancements:
· Support configuring 12 SRS symbols per SRS resource. 


	[17]
	[bookmark: _Toc16894376]the number of SRS symbols per resource is extended to   1,2,4,6 and 8 and 12, if comb-6 is to be supported.


	[16]
	Support six consecutive OFDM symbols in an SRS resource, in addition to values already agreed.




based on the proposal, the status on the previous meeting FFS is as follow:
· 3-symbol SRS is supported by [8], opposed by [9,11,14]
· 6-symbol SRS is supported by [8,17], opposed by [9,11,14]
· 14-symbol SRS is supported by [2,3,] and opposed by [9,11,14]

There is no consensus yet on the number of symbol, it is thus proposed to carry on the discussion.
[bookmark: _Toc17409547]Discuss the support of 3,6,14-symbols SRS



Cyclic shift configuration
	[2]
	Proposal 5: Support the maximum number of cyclic shifts for the transmission comb number of .

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


	[6]
	Proposal 1:  Clarify TX and RX behaviors regarding cyclic shift in staggered SRS structures. Since RE allocation has a sliding RE offset, CS offset is required to estimate correct channels over the different symbols.


	[8]
	Proposal 2b-1: The maximum cyclic shift number is limited to 4 for comb-8 SRS


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


	[17]
	· [bookmark: _Toc16894380]The  possible values for the maximum number of cyclic shifts for SRS is increased to [8,12,24,48] 
· [bookmark: _Toc16894381]Maximum number of cyclic shifts  and comb size should be independently configured at the resource set level.

· [bookmark: _Toc16894382]The actual cyclic shift of a SRS resource should  be configured by the parameter .





Several companies propose to use 6 Cyclic shifts for comb-8
[bookmark: _Toc17409548]Proposal for offline consensus: For SRS comb size 8, the maximum number of cyclic shifts is 6

Sequence generation
 
	[2]
	Proposal 16: Increase the bit width of the parameter sequenceId of the SRS resource configuration to [16] bits.


	[4]
	Proposal 5: For positioning purpose, the length of SRS sequence ID should be increased.

	[8]
	Proposal 3-1: Study the influence of FDSS to the timing measurement accuracy

Proposal 3-2: The backward compatibility should also be considered seriously for potential development of pi/2 BPSK based SRS

	[10]
	[bookmark: p3]Proposal 3:  Reuse NR Rel-15 SRS sequence for positioning.  


	[11]
	
Follow current agreement on number of symbols and comb-size per UL SRS (PRS) Resource
Use NR Rel-15 SRS sequence generation mechanism for UL PRS generation


	[16]
	For positioning usage more sequences shall be supported by extending the allowed parameter range of for the SRS base sequence generator.



Three companies discussed the sequence generation mechanism, with two companies mentioning a change in the sequence ID
[bookmark: _Toc17409549] Discuss the design of the sequence ID for SRS 
 



UL SRS configurations  
Aperiodic and Semi Persistent SRS

	[2]
	Proposal 20: Aperiodic SRS for positioning is only sent to the serving gNB(s).

	[7]
	Proposal 4: 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 5: 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.
Proposal 6: In an aperiodic SRS set for positioning purpose, the SRS resources can be transmitted in different slot.


	[13]
	Proposal 5: Aperiodic UL SRS transmission can be used to improve positioning measurement accuracy and to support DL & UL positioning.




The is no consensus over the different contribution regarding the use of Aperiodic SRS in neighbour cells. 

[bookmark: _Toc17409550]Discuss Aperiodic SRS transmission toward neighbour cells

RRC / LPP / NRPPa configuration of SRS
· [bookmark: _Toc17409551] 
	[2]
	
Proposal 17: The SRS for NR positioning is configured in RRC by the serving gNB. 

	[7]
	Proposal 2: For Periodic SRS transmission：it is configured through RRC by the serving cell and the configuration is shared with neighbor cells.
[bookmark: _Hlk16285458]Proposal 3: The gNB can use MAC-CE to mute and un-mute the transmission of periodic SRS transmission for positioning purpose.


	[9]
	Proposal 10: 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..


	[13]
	Proposal 3: Serving gNB allocates UL SRS for UE positioning purpose.


	[15]
	Proposal 5: UL PRS configuration (i.e. SRS config used for positioning) is defined in LPP assistance data. If considered essential, specify collision rules between an SRS resource defined in RRC and an SRS resource defined in LPP if a UE receives inconsistent SRS requests between the 2 higher layer protocols.  


	[17]
	· [bookmark: _Toc16894372]The SRS for positioning is configured by the UE serving cell via RRC
· [bookmark: _Toc16894373]The SRS for positioning   UE configuration is communicated to the UE neighbor (non-serving) cell via NRPPa from the location server



There seem to be consensus for RRC configuration of the SRS [2,7,13,17]. [15] proposes an LPP configuration. 
[bookmark: _Toc17409552]The SRS for positioning is configured by the UE serving cell via RRC



SRS usage
 
	[2]
	Proposal 15: Support SRS “positioning” usage.

	[3]
	Proposal 4: Support a new set usage for SRS, “positioning”

	[4]
	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.


	[6]
	Proposal 3: Define a new usage of Rel-16 SRS for positioning purpose. 


	[7]
	Proposal 1: 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.


	[12]
	Proposal 1:
· An additional usage of SRS resource set needs to be defined to apply SRS enhancements for NR positioning.


	[17]
	[bookmark: _Toc16894383][bookmark: _Toc17409553]Define a SRS usage for positioning where
· [bookmark: _Toc17409554][bookmark: _Toc16894384]The UE may be configured with more than 1 resource set, each with more than one resource  
· [bookmark: _Toc16894385][bookmark: _Toc17409555]FFS maximum amount of resource sets 
· [bookmark: _Toc16894386][bookmark: _Toc17409556]Same Resource may be allocated to more than one resource set
· [bookmark: _Toc16894387][bookmark: _Toc17409557]SRS transmission follow the agreed patterns for positioning






Based on the proposals, there is a majority consensus on introducing a new usage for the SRS, with positioning as an intended purpose. 
[bookmark: _Toc17409558]Proposal for offline consensus: a new SRS usage named “positioning” is defined.
· [bookmark: _Toc17409559]FFS Scope of the usage  / impact on procedures  

UL SRS procedures 
Note: the following proposals have been mentioned in the UL RS design contribution (AI 7.2.10.2)  but would be more fitted for the procedures discussion in 7.2.10.4. the non-overlapping procedures will be discussed in the 7.2.10.2 session, while overlapping topics will be left to 7.2.10.4.
Beam sweeping / aligments
	[2]
	Proposal 6: 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 7: 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 8: 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. 


	[10]
	[bookmark: _Toc534641005][bookmark: _Toc1138837][bookmark: _Toc5113986][bookmark: _Toc5114010][bookmark: p5][bookmark: _Toc534641006]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.


	[13]
	Proposal 2: The UL SRS for positioning purpose (e.g. beam sweeping) can be determined based on the UE downlink measurement reports.
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 




 
BWP operation
 
	[2]
	Proposal 18: The configuration of SRS for positioning per UL BWP follows the Rel. 15 NR specification. 
Proposal 19: 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.


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


	[7]
	[bookmark: _Hlk16286077]Proposal 9: The SRS resource for positioning is configured in an active UL BWP, as the SRS resources configured for other purpose in release 15.


	[9]
	Proposal 4: 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 or subcarrier spacing.


	[11]
	Proposal 3: 
Enable mechanism for separate configuration of BWP for UL SRS transmission for positioning use case.





Timing advance and power control
Timing advance
The following agreement was reached in a previous meeting:
	Agreement:
For positioning purposes, with regard to the UL SRS transmission timing, at least the following options have been identified:
· Option 1: No adjustment is made to the configured TA. That is, support only a TA configuration which is based only on the serving cell (i.e., the TA value applied to the corresponding UL symbol is the same as the latest TA for regular UL symbols).
· Option 2: The configured TA can be adjusted for the purpose of transmitting UL SRS intended to a neighboring cell. The adjustment value can be provided by the UE to the network upon request.
· Note: The adjustment value is not needed to be known at the measuring cell for the purpose of UL-AoA measurement
· Option 3: The configured TA can be adjusted for the purpose of transmitting UL SRS intended to a neighboring cell. The adjustment value is provided by the network to the UE.


 


	[5]
	Proposal 3:Use PRACH to get multiple TAs estimation of neighbour cells.

	[9]
	Proposal 7:  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.


	[12]
	Proposal 3:
· Support one or both of the option 2 and option 3 of the above agreement.


	[16]
	Proposal 3: Support Option 1- TA based on serving gNB (i.e. the standard TA mechanism) shall be retained also for the positioning use case. 



 


Power control

 
	[2]
	Proposal 9: For positioning purposes, support configuring SSB and CSI-RS from the serving and the neighboring cells as a pathlossReferenceRS.
· Send this agreement in an LS to RAN2. 

Proposal 10: pathlossReferenceRS is configured in RRC and the pathlossReferenceRS configuration at least includes the DL reference signal (SSB 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 11: 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 12: 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 13: 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 4:Neighbouring cells’ DL path loss RS for positioning should be configured to UE either by LMF or serving gNB.
Proposal 5:The transmission power should be configured per SRS resource for positioning.
Proposal 6: Path loss RS should be configured per SRS resource for positioning.
Proposal 7:Neighbouring cells’ PL RS for positioning should be selected by serving gNB or LMF.
Proposal 8:Only reported PL RS can be configured as spatial relation information.


	[9]
	Proposal 6: 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.
· A fall-back mechanism where UE always transmits with maximum power should also be supported, where the UE transmit with its maximum transmission power.

	
	

	[12]
	Proposal 4:
· 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.



	[13] 
	Proposal 1: The transmit power of UL SRS for positioning is determined based on the downlink measurement information of serving cell and neighbor cell gNBs.


	[16]
	Proposal 1: Support option 1 where the transmit power is derived by means of network coordination based on information exchange between NG-RAN nodes. The exchanged information includes among others the position of TRPs and antenna gains. 
Proposal 2: The UL SRS Tx power is determined by modifying the existing power control procedure:
· Support configuring a DL reference signal (CSI-RS, or a SSB, or DL PRS) of a neighboring cell to be used for SRS path loss estimation
· Support configuring SRS-RSRP as a measurement signal for the purpose of power control
· FFS on specification impacts.




Others
Below are proposal on topics presented by a single contribution.

	[3]
	Proposal 2: A slot or multiple slots dedicated for positioning are supported for NR positioning


	[4]
	Proposal 7: In addition to ZC sequence, support to reuse low PAPR RS agreed in Rel-16 MIMO for SRS sequence generation for positioning.


	[9]
	Proposal 1: Both SRS and PRACH should be supported for UL positioning and following principles should be considered for further enhancements
· NR reference signal design and configuration already provide high level of flexibility so that further enhancements to support positioning functionality should be minimized. 
· Same reference signal should be chosen for joint measurement of both timing advance and angle when possible to reduce complexity, latency and storage size.

Proposal 2: For AoA/AoD based positioning exploring beam information, the existing NR beam measurement, reporting and management mechanism is sufficiently flexibly to support positioning except a reference beam pointing to a pre-defined geographic direction needs to be defined. 

	[10]
	[bookmark: _Toc5113989][bookmark: _Toc5114013][bookmark: p2]Proposal 2: No enhancement is needed in terms of the SRS transmission bandwidth for NR positioning.

[bookmark: _Toc5113985][bookmark: _Toc5114009][bookmark: p4]Proposal 4:  The existing configurations for SRS transmission mode and transmission offset can also be reused for NR positioning.  
[bookmark: p6]Proposal 6:  Support SRS resource coordination to achieve orthogonal SRS resource assignment and/or SRS interference cancellation.


	[11]
	Proposal 4: 
Consider to introduce time domain code multiplexing for UL SRS (PRS) in order to increase the UE multiplexing capacity for NR positioning in UL


	[14]
	Proposal 3: The mechanism to report geographical information to gNB should be FFS as part of UL PRS.


	[16]
	Proposal 4:  From RAN1 perspective, support network coordination for scheduling of SRS positioning resources. 


	[2]
	Proposal 14: Increase the maximum number of configured SRS resource sets in a BWP from 16 to N>= 32.
· FFS: N




Conclusions
In this summary, the following proposals and offline consensus proposals have been made :
Proposal 1	Proposal for offline consensus: The SRS pattern for positioning is configured with a single configurable comb offset applicable to all symbols in the resource.
Proposal 2	Discuss the support of comb-1, comb-6, comb-12
o	FFS: impact on SRS sequence lengths / RB allocation
Proposal 3	Discuss the support of 3,6,14-symbols SRS
Proposal 4	Proposal for offline consensus: For SRS comb size 8, the maximum number of cyclic shifts is 6
Proposal 5	Discuss the design of the sequence ID for SRS
Proposal 6	Discuss Aperiodic SRS transmission toward neighbour cells
o
Proposal 7	The SRS for positioning is configured by the UE serving cell via RRC
Proposal 8	Define a SRS usage for positioning where
o	The UE may be configured with more than 1 resource set, each with more than one resource
i.	FFS maximum amount of resource sets
o	Same Resource may be allocated to more than one resource set
o	SRS transmission follow the agreed patterns for positioning
Proposal for offline consensus: a new SRS usage named “positioning” is defined.
o	FFS Scope of the usage  / impact on procedures
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