Page 1
3GPP TSG RAN WG1 Meeting #99													 		R1- 1913268
Reno, NV, USA, November 18th – 22th, 2019

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

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

[bookmark: _GoBack]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 signalling
· RRC, LPP and X2 considerations
· SRS signal generation
· Resource allocation / RE mapping
· Base Sequence for SRS
· Frequency hopping
· configuration of cyclic shifts
· SRS configurations
· Number of ports
· Support of release 15 SRS
· Aperiodic SRS support
· Number of resources
· Number of resource sets 
· Bandwidth configuration
· Collision rules
· Periodicity configuration
· SRS usage
· Other fields
· SRS procedures
· Power control
· Beam management
· Timing advance

The proposals for offline consensus in this contribution covers the issues on SRS signalling, signal generation, and configuration. Procedure discussions are expected to be primarily covered in section 7.2.10.4 of the agenda. The remaining issues on SRS procedures not covered in 7.2.10.4 will be covered in the UL agenda if needed. For proposals that may have a configuration impact on higher layers, a proposal to add / amend the higher parameter is added. 
UL SRS design for positioning

SRS signal generation
Resource allocation / RE mapping

	source
	proposal

	[1]
	When the number of symbols is larger than the comb size, the RE mapping pattern is cyclically repeated. 
Support RE mapping pattern {0, 1, 0, 1} for Comb size = 2/number of symbols = 4.
Support RE mapping pattern {0, 1, 2, 3} for Comb size = 4/number of symbols = 4.
Support RE mapping pattern {0, 1, 2, 3, 0, 1, 2, 3} and {0, 1, 2, 3, 0, 1, 2, 3, 0, 1, 2, 3} for Comb size = 4 and number of symbols = 4/8.
 Support RE mapping pattern {0, 1, 2, 3, 4, 5, 6, 7} for Comb size = 8 and number of symbols = 8.


	[2]
	Regarding resource mapping of SRS for positioning, support one of the following two alternatives (Alt 2 is the second preference):
· Alt 1) For each pair of number of symbols and comb size, support all listed patterns in RAN1 #98b agreements 
· Alt 2) For each pair of number of symbols and comb size, support only the regular staircase pattern in the list. 


	[3]
	  Support Table 1 as the RE offset for SRS positioning. 
  

	[4]
	Stair type, such as {0, 1, 2, 3} should be supported.
  Support with cyclic repetition of the comb pattern when the number of symbols in the resource exceeds the comb size. 
Comb-8 with 12 symbols and comb-8 with 4 symbols should be supported.

	[5]
	Proposal 2a-1: The uniform pattern is supported with the following configurations

	Number of symbols /
Comb size 
	1
	2
	4
	8
	12

	2
	{0}
	{0, 1}
	{0, 1, 0, 1}
	 N/A
	N/A

	4
	N/A
	{0, 2}
	{0,2,1,3}
	{0,2,1,3, 0,2,1,3}

	{0,2,1,3, 0,2,1,3, 0,2,1,3}

	8
	N/A
	N/A
	N/A
	{0,4,2,6,1,5,3,7}

	N/A





	[6]
	Proposal 1:  Support at least the following patterns for SRS for positioning in Rel-16: 
	Number of symbols /
Comb size 
	1
	2
	4
	8
	12

	2
	{0}
	{0, 1}
	{0, 1, 0, 1}
	 N/A
	N/A

	4
	N/A
	{0, 2}
	{0,1,2,3}
	{0,1,2,3, 0,1,2,3}
	{0,1,2,3, 0,1,2,3,0,1,2,3}

	8
	N/A
	N/A
	N/A
	{0,1,2,3,4,5,6,7} 

	N/A





	[7]
		Agree on the following RE offset values:
· Comb-2: Symbols {0, 1, 2, 3} have relative RE offsets {0, 1, 0, 1}
· Comb-4: 
· Symbols {0, 1, 2, 3} have relative RE offsets {0, 2, 1, 3}
· Symbols {0, 1, 2, 3, 4, 5, 6, 7} have relative RE offsets {0, 2, 1, 3, 0, 2, 1, 3}
· Comb-8: 
· Symbols {0, 1, 2, 3, 4, 5, 6, 7} have relative RE offsets {0,4,2,6,1,5,3,7}


	[8]
	· For the relative frequency RE offset of SRS resource for positioning purpose, we propose the following table in addition to the agreed values.
	Number of symbols /
Comb size 
	1
	2
	4
	8
	12

	2
	{0}
	{0, 1}
	{0, 1, 0, 1} 
	 N/A
	N/A

	4
	N/A
	{0, 2}
	{0,2,1,3} 

	{0,2,1,3, 0,2,1,3}

	{0,2,1,3, 0,2,1,3, 0,2,1,3}


	8
	N/A
	N/A
	N/A
	{0,4,2,6,1,5,3,7} 

	N/A





	[9]
	Proposal 1: Select only one option between the G symbol repetition and cyclic repetition of the comb pattern, unless specific usages are identified which necessitate both.
Proposal 2: We prefer option-2; ‘with cyclic repetition of the comb pattern when the number of symbols in the resource exceeds the comb size.’
 
Proposal 3: It is ideal to make a single SRS pattern per value of (number of symbols, comb size) to multiplex the SRS resources easily. Our preference is indicated in the table. 
	Number of symbols /
Comb size 
	1
	2
	4
	8
	12

	2
	
{0}
	{0, 1}
	{0, 1, 0, 1} and/or {0, 0, 1, 1}
	 N/A
	N/A

	4
	N/A
	{0, 2}
	Select one of {0,2,1,3}, {0,1,2,3} and  {0,2,3,1}
	Select one of {0,2,1,3, 0,2,1,3} and {0,1,2,3, 0,1,2,3}
and/or {0,0,1,1,2,2,3,3}
	Select one of {0,2,1,3, 0,2,1,3, 0,2,1,3}and {0,1,2,3, 0,1,2,3,0,1,2,3}
and/or {0,0,0,1,1,1,2,2,2,3,3,3}

	8
	N/A
	N/A
	N/A
	Select one of  {0,4,2,6,1,5,3,7} ,{0,4,1,5,2,6,3,7},  {0,1,2,3,4,5,6,7},  {0,4,6,2,5,7,3,1}

	N/A






	[10]
	Select one RE offset pattern for each pair of symbol number and comb size from the agreed table in RAN1#98bis.

	[11]
	
Proposal 1: Only one PRS pattern should be supported and the following PRS pattern should be supported
	Number of symbols /
Comb size 
	1
	2
	4
	8
	12

	2
	
{0}
	{0, 1}
	{0, 1, 0, 1}
	 N/A
	N/A

	4
	N/A
	{0, 2}
	{0,1,2,3}

	{0,1,2,3, 0,1,2,3}

	{0,1,2,3, 0,1,2,3,0,1,2,3}

	8
	N/A
	N/A
	N/A
	{0,1,2,3,4,5,6,7} 
	N/A





	[12]
	Proposal 1: When an SRS resource for positioning contains multiple symbols with the same comb offset when the comb size is less than the number of symbols in the SRS resource, support option 2, “with cyclic repetition of the comb pattern when the number of symbols in the resource exceeds the comb size”.

Proposal 2 : Support the RE offset combinations shown in Table 1
Table 1 Comb offsets for number of symbols and comb size
	Number of symbols /
Comb size 
	1
	2
	4
	8
	12

	2
	
{0}
	{0, 1}
	{0, 1, 0, 1} 
	 N/A
	N/A

	4
	N/A
	{0, 2}
	{0,2,1,3} 

	{0,2,1,3, 0,2,1,3}
	{0,2,1,3, 0,2,1,3, 0,2,1,3}

	8
	N/A
	N/A
	N/A
	{0,4,2,6,1,5,3,7} 
	N/A





	13]
	Support the following for the SRS for positioning patterns:
	Number of symbols /
Comb size 
	1
	2
	4
	8
	12

	2
	{0}
	{0, 1}
	{0, 1, 0, 1} 
	 N/A
	N/A

	4
	N/A
	{0, 2}
	{0,2,1,3} 

	{0,2,1,3, 0,2,1,3}

	{0,2,1,3, 0,2,1,3, 0,2,1,3}

	8
	N/A
	N/A
	N/A
	{0,4,2,6,1,5,3,7} 
	N/A





	[14]
	  Reuse Rel-15 SRS sequence for positioning and apply to a phase correction on the SRS resources when using staggering.

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


	[15]
	 The SRS pattern over a number of symbols larger than the comb size follows the comb staggered pattern cyclically
 the  RE starting position equation in 38.211 is changed to equation 1 with the additional RE offset k’ described in table 1
 the RE offset k’ that controls the staggering of the RE allocation may be disabled by RRC configuration to allow rel-15 behaviour
 symbolBundle is not supported



Based on the available proposals, the vast majority of proposal agree to support cyclic repetitions of the SRS pattern when the number of symbols exceeds the comb size
For Offline consensus: Support cyclic repetition when the number of SRS symbols exceeds the comb size
Based on the available proposals, there is roughly as many proposal in favour of each possible patterns:
· Patterns based on {0,1,2,3} and {0,1,2,3,4,5,6,7} sequences  are supported by [1,2,4,6,11,15]
· Patterns based on {0,2,1,3} and {0,4,2,6,1,5,3,7} sequences  are supported by [3,5,7,8,9,12,13,15]
Given that there is an even number of company supporting either sequences, it is proposed to support them both. 

For Offline consensus: the following patterns are supported for SRS:
	Number of symbols 
Comb size 
	1
	2
	4
	8
	12

	2
	{0}
	{0, 1}
	{0, 1, 0, 1} 
	 N/A
	N/A

	4
	N/A
	{0, 2}
	{0,2,1,3} 
{0,1,2,3 }
	{0,2,1,3, 0,2,1,3}
{0,1,2,3,4,5,6,7}
	{0,2,1,3, 0,2,1,3, 0,2,1,3}
{0,1,2,3,0,1,2,3,0,1,2,3}

	8
	N/A
	N/A
	N/A
	{0,4,2,6,1,5,3,7} 
	N/A


For Offline consensus: add a higher layer parameter srsPatternIndex to the table of higher layer parameters, to support the configurations of the two patterns possible for comb 4 staggered SRS.


Base Sequence for SRS

	source
	proposal

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


	[4]
	For positioning purpose, the length of SRS sequence ID should be increased to 16 bits.
  In addition to ZC sequence, support to reuse low PAPR RS agreed in Rel-16 MIMO for SRS sequence generation for positioning.


	[6]
	 Reuse NR Rel-15 SRS sequence for positioning. No need to introduce any additional SRS sequence for positioning.


	[7]
	Use the following range of values for SRS sequence IDs {0,1,2,…, 1023}


	[13]
	The number of bits for sequenceID shall be as many as they are used for the scrambling ID of DL PRS resource.

	[15]
	  Reuse rel-15 definitions for sequenceID, including the definition and values for groupOrSequenceHopping



Most companies want to keep release 15 sequence initialisation bit size. Two companies want to increase to 16 bits and one company want to align with DL PRS
For offline consensus: Reuse release 15 sequence initialization
· Discuss the increase of the sequence ID bitwidth
For offline consensus : Discuss the inclusion of other sequence than ZC sequences

Frequency hopping

	source
	proposal

	[2]
	Frequency hopping of SRS for positioning is not supported (i.e., agree on the working assumption in RAN1 #98b).
Following behavior is supported:
· If b-SRS is not configured, UE assumes b-SRS is equal to zero. 
· If b-hop is not configured, UE assumes b-hop is equal to zero.
· If freqDomainPosition () is not configured, UE assumes freqDomainPosition is equal to zero.
· If repetitionFactor is not configured, UE assumes repetitionFactor is equal to nrofSymbols. 


	[3]
	   Confirm the working assumption, i.e. frequency hopping of SRS for positioning is not supported.


	[7]
	Do not support frequency hopping of SRS for positioning in Rel.16 
In order to preclude SRS frequency hopping apply the following settings to the following parameters 
freqHopping.b-SRS = 0
freqHopping.b-hop ≥ 0



	[15]
	Do not support frequency hopping for SRS transmission with a staggered comb.



No companies have brought forward proposal against the working assumption. Therefore it is proposed to confirm the working assumption. The implementation in the higher layer parameters can be done by default values for b-SRS, b-hop and freqDomainPosition set to zero. 
It should be noted that if the parameters for frequency hopping are not configured, the parameter repetitionfactor is not used (even if configured). 
For offline consensus: Do not support frequency hopping of SRS for positioning in Rel.16 
For offline consensus : When the agreed staggered patterns are configured, the UE is not expected to decode values other than zero for the field b-SRS, b-hop and freqDomainPosition, ,  if these fields are present in SRS-resource.  

configuration of cyclic shifts

	source
	proposal

	[2]
	Support phase hopping across symbols within an SRS resource, and include groupID in the SRS resource configuration for positioning. 
Modify the SRS sequence generation as

·  is selected from the CGS sequence defined in section 5.2.2.2 of TS 38.211 where
·  is the smallest one within {6, 12} that is no less than the number of SRS symbols provided by nrofSymbols
· Sequence group ID is provided by groupID.
·  is based on the existing mechanism of sequence configuration and generation.


	[5]
	  After staggering, the cyclic shift can be applied to the REs across symbols with SRS transmission by following the order of occupied subcarriers



	[9]
		  Revise the CS equation to cover full range for cyclic shift with staggering comb patterns.


	[15]
	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



The majority of companies support to resolve the issue of partial range with cyclic shifts in staggered patterns by allocating the CS sequence over all the symbols in the pattern, rather than per symbols as currently specified. One company proposed to support phase hopping across symbols.

For offline consensus: The low PAPR sequence generation in rel16 is updated to take into account the configurable RE offset introduced in rel16 by modifying the equation in section 5.2.2 of 38.211 as follow
 if configured
otherwise
 For offline consensus:  add a new higher layer parameter multipleSymbolsCyclicshifts to enable cyclic shift over multiple symbols in SRS

SRS configurations
Number of ports

	source
	proposal

	[2]
	If nrofSRS-Ports is not configured, UE assumes nrofSRS-Ports is equal to one.

	[7]
	Single port is used for SRS for positioning


	[15]
	nrofSRS-Ports is either not transmitted and assumed to be confirmed to “port1” when SRS is configured with “positioning” usage, or expected to be configured to “port1”.



For offline consensus : Single port is used for SRS for positioning
For offline consensus : The UE is not expected to be configured with nrofSRS-Ports for another value than “port1” when SRS is configured a staggered pattern.  If the UE is configured with a staggered pattern and If nrofSRS-Ports is not configured, the value ”port1” is assumed.

Support of release 15 SRS

	source
	proposal

	[2]
	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.





Discuss the support of release 15 SRS and its potential impact on other working groups

Aperiodic SRS support

	source
	proposal

	[1]
	In an aperiodic SRS set for positioning purpose, the SRS resources can be transmitted in different slot.

	[10]
	 Aperiodic UL SRS transmission can be used to improve positioning measurement accuracy and to support DL & UL positioning.




When SRS is aperiodic and triggered, the trigger is associated to a resource set, so that the whole set is transmitted. In current specifications, the whole set must be contained in a slot.
Discuss the aperiodic SRS transmission. Two possibility can supported:
· Alt 1 the resources in an aperiodic SRS resource set shall be contained in the same slot (rel15 behaviour)
· Alt 2 aperiodic SRS resource set may span multiple slots
 
Number of resources

	source
	proposal

	[2]
	support the following:
· Maximum number of SRS resources per set for positioning is 16.
· Maximum number of SRS resource sets for positioning is 16 per band.

	[4]
	UE can be configured to transmit up to 16 SRS resources for positioning per SRS resource Set per BWP
· UE can be configured to transmit up to 128 SRS resources for positioning across all SRS resource Sets on all BWPs
· UE can be configured to transmit up to total 32 SRS Resource Sets for positioning per BWP

	[7]
	Maximum number of SRS resources for SRS Resource Set for positioning is defined by parameter NumOfUL-PositioningResourcesPerSet and has maximum number of 16
The value range of TotalNumOfUL-PositioningResources is defined by the following set of values {1, 2, 4, 8, 16} per UL BWP
FFS whether this UE capability parameter should be separately defined for aperiodic, semi-persistent and periodic SRS resource types

	[15]
	The number of SRS resource per set should be a capability, with up to 16 resources per set as in rel15.



There are several proposals with different values considering the number of SRS resources in a set, as well as the total number of resources. 
Discuss the maximum number of resources for SRS used for positioning 
· Consider the total number of resources and the BWP aspects
· Consider the maximum number of resources per set
· Consider the granularity of the signalling

Number of resource sets 

	source
	proposal

	[2]
	support the following:
· Maximum number of SRS resources per set for positioning is 16.
· Maximum number of SRS resource sets for positioning is 16 per band.


	[4]
	UE can be configured to transmit up to 16 SRS resources for positioning per SRS resource Set per BWP
· UE can be configured to transmit up to 128 SRS resources for positioning across all SRS resource Sets on all BWPs
· UE can be configured to transmit up to total 32 SRS Resource Sets for positioning per BWP


	[7]
	The resourceType parameter defined at SRS-ResourceSet is reused for SRS for Positioning and added to RRC table of parameters
Maximum number SRS resource sets for positioning is defined per BWP using parameter NumOfUL- PositioningResourceSets
The parameter is used for UE capability signaling and can take one of the following values {1, 2, 4, 8}


	[15]
	The number of SRS resource set is a capability, with up to 32 resource sets



Discuss the maximum number of resource sets for SRS used for positioning 

Bandwidth configuration

	source
	proposal

	[2]
	Similar to Rel. 15 SRS configuration, SRS for positioning configuration is per UL BWP.

	[6]
	No enhancement is needed in terms of the SRS transmission bandwidth for NR positioning.
 


	
	



For offline consensus: Confirm that SRS for positioning is per UL BWP
· There is no standard impact. 
Collision rules

	source
	proposal

	[12]
	  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
  For SRS for positioning up to four symbols that is placed in the last six symbols in a slot, the prioritization rules between short PUCCH and SRS should be applied to SRS for positioning 

  When 12 symbols are configured for SRS for positioning, the corresponding slot should be dedicated for positioning, i.e., UE is not expected to receive other channels in the slot dedicated for positioning


	13]
	When an SRS for positioning collides with an SRS of a different usecase with the same time-domain behaviour, the UE prioritizes the other SRS on the colliding OFDM symbols. 
· The UE is not expected to keep phase continuity between the SRS symbols before the collision and the SRS symbols after the collison


	[15]
	 	Keep the legacy (rel15) dropping rules for SRS.



Discuss the SRS collision rules when SRS is used for positioning

Periodicity configuration

	source
	proposal

	[7]
	Reuse same values of resourceType.SRS-PeriodicityAndOffset for NR positioning
	SRS-PeriodicityAndOffset ::= 
sl1 
sl2 
sl4 
sl5 
sl8 
sl10 
sl16 
sl20 
sl32 
sl40 
sl64 
sl80 
sl160 
sl320 
sl640 
sl1280 
sl2560 
}
	CHOICE {
NULL,
INTEGER(0..1),
INTEGER(0..3),
INTEGER(0..4),
INTEGER(0..7),
INTEGER(0..9),
INTEGER(0..15),
INTEGER(0..19),
INTEGER(0..31),
INTEGER(0..39),
INTEGER(0..63),
INTEGER(0..79),
INTEGER(0..159),
INTEGER(0..319),
INTEGER(0..639),
INTEGER(0..1279),
INTEGER(0..2559)




	13]
	Support the union of periodicities supported for NR SRS Rel-15 and the NR PRS Rel-16. 


	
	 




Dicuss the The SRS periodicity between 
· Alt 1 reusing the legacy values from rel15
· Alt 2 using the union of rel15 values and DL PRS periodicty

SRS usage for positioning 

	source
	proposal

	[4]
	SRS resource set with usage of ‘positioning’ is supported.

	[5]
	  A more general name for SRS usage for Rel-16 SRS enhancement is preferred. For example, SRS usage for performance improvement


	[7]
	Whether to define “usage” parameter for SRS for positioning and whether to introduce “positioning” usage is up to RAN2 WG


	[8]
	· An additional usage of SRS resource set should be defined to apply the SRS enhancements for NR positioning.


	[9]
	Define a new usage of Rel-16 SRS for positioning purpose

	[15]
	Define a SRS usage for positioning



Based on the proposals, there is a consensus for defining an new SRS usage. 
Discuss the introduction of a new usage.
·  If not agreed, what framework to use to signal SRS with the rel 16 agreements
· If agreed:
i.  What parameters are associated with the usage   
ii. What name to give the usage (“positioning”, “staggered SRS”, …)

Other fields

	source
	proposal

	[7]
	Clarify that freqDomainShift parameter and values are reused for SRS for positioning to control shift 
Clarify that freqDomainPosition is not applicable for SRS for positioning
Explicitly agree that the following UL SRS parameters are not applicable for SRS for positioning
· SRS-ResourceSet
· srs-PowerControlAdjustmentStates
· SRS-Resource 
· nrofSRS-Ports
· ptrs-PortIndex
· resourceMapping.repetitionFactor
· freqDomainPosition
· freqHopping.b-SRS
· freqHopping.b-hop


	13]
	For a UE configured to report UE Rx-Tx measurements, the UE may send indication to the LMF in the measurement report, together with a time-stamp and the SRS resource/resource set ID whether any of the following occurred with respect to the SRS transmission:
· Unable to transmit due to collision with DL symbol, or with other UL PHY channel, or due to rf-Retuning on UL or DL
· Transmitted with lower power than the configured due to Carrier Aggregation Power limitations or Dual Connectivity (DC) or Maximum Permissible Exposure (MPE)


	[15]
	 The ptrs-PortIndex field is not configured in SRS for positioning
Either ignore or do not configure the parameter “repetitionFactor” in the SRS configuration when configured with a positioning usage

	
	



Some of the proposed parameters are already discussed in other section. However, default behaviour for the following parameters are left for discussion. Based on the proposals these parameters should not be applicable for SRS used for positioning:

For offline consensus: The following parameters are not applicable for SRS used for positioning:
· In SRS-ResourceSet
i. srs-PowerControlAdjustmentStates
· in SRS-Resource  
i. ptrs-PortIndex 

SRS signalling and SRS procedures
RRC, LPP, MAC-CE and X2 considerations

	source
	proposal

	[1]
	The SRS resource for positioning is configured through RRC by the serving cell and the configuration and activation/deactivation/triggering are shared with neighbor cells. 
The gNB can use MAC-CE to mute and un-mute the transmission of periodic SRS transmission for positioning purpose.

	[3]
	  Keep SRS configuration for positioning in RRC. Study whether LPP can also capture the configuration. 


	[11]
	Proposal 2: 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.


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



Clearly the propose tend toward configuring SRS in RRC.  
For offline consensus: The SRS for positioning is configured by the UE serving cell via RRC   

Power control

	source
	proposal

	[2]
	Support configuring SSBs as pathlossReferenceRS or spatialRelationInfo RS on multiple SSB frequency layers in SRS for positioning configuration. 
· Maximum number of configured SSB frequency layers for each SRS for positioning configuration is N=4. 
  Support indicating ss-PBCH-BlockPower in SRS for positioning RRC configuration and update the higher layer parameter list accordingly. 
  Support indicating NZP-CSI-RS resource as pathlossReferenceRS for a serving cell. Similar to Rel. 15, provide NZP-CSI-RS-ResourceId to the UE to indicate the NZP-CSI-RS resource as pathlossReferenceRS.
  Support configuring CSI-RS resources for RRM from the serving and neighboring cells as pathlossReferenceRS or spatialRelationInfo RS.


	[3]
	Neighbouring cells’ DL path loss RS for positioning should be configured to UE either by LMF or serving gNB.
  Only report PL RS can be configured as spatial relation information.


	[4]
	 The pathlossReferenceRS and dl-PRS-Resource-Power of the serving and neighbouring cell(s) is configured in RRC as part of SRS for positioning configuration.
  A UE does not expect to simultaneously maintain more than four additional pathloss estimates across all SRS resource sets for positioning, in addition to the up to four pathloss estimates per serving cell currently specified for PUSCH/PUCCH/SRS transmissions.


	[8]
	· Multiple DL RS resources from multiple neighbouring cells/TPs need to be configured as candidate path-loss references for transmission power control. Among multiple DL RS resources, a DL RS resource corresponding to the weakest signal strength should be used for the path-loss reference.
· If a UE can detect a DL RS resource from a neighbouring cell/TP which is configured as a source of spatial relation information of a SRS resource, the UE transmits the SRS resource with the maximum transmission power, even though the UE is not able to successfully measure a DL RS resource which is configured for the path-loss reference calculation to transmit the SRS resource.
· If a UE is not able to successfully detect a DL RS Resource transmitted from a neighbouring cell/TP which is configured as a source of spatial relation information, the UE should inform the gNB that the UE has failed to detect it.


	[10]
	  The pathloss estimation for the purpose of UL SRS power control is determined based on the selected M neighbor cell(s) to support multi-lateration operation.



	[15]
	 SRS resource set parameters alpha and P0 are unchanged
 SSB index for pathlossReferenceRS should point to an SSB configuration known to the UE either via previous detection or LPP configuration.
 The PRS resource for pathlossReferenceRS should be entirely described. For the neighbor cell, this imply knowning the resource ID, set ID as well as the TRP ID. For the serving cell, resource set and resource ID should be configured.





Beam management

	source
	proposal

	[2]
	  Support indicating a configured SRS resource in any BWP of any serving cell as the spatialRelationInfo RS for a SRS resource for positioning.
  Support configuring CSI-RS resources for RRM from the serving and neighboring cells as pathlossReferenceRS or spatialRelationInfo RS.


	[4]
	The spatialRelationInfo RS is configured in RRC as part of SRS for positioning configuration.

	[10]
	  The UE that need to fulfills the beam correspondence requirement with the uplink beam sweeping also require to perform UE TX beam-sweeping for UL SRS transmissions across multiple UL SRS resources.


	[15]
	for DL PRS, the configuration should include TRP, resource set, resource ID as well as PFL ID





Timing advance

	source
	proposal

	[8]
	· 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)
· 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.
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