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Introduction
This contribution discusses three open issues on UE aspects for NR positioning, as listed in [2] and [6]. In particular, aspects related to scheduling restriction of PRS symbols in FR1, accuracy requirements for UE Rx-Tx time difference and related to the introduction of new MG patterns are addressed.
Discussion
The discussion in this section refers to the matters depicted above.
[bookmark: _Hlk32257112]Concurrent processing of PRS and other DL channels
At RAN4 #94 there was an incoming LS from RAN1 [1] which included following agreements at RAN1 #99 on NR positioning. An extract of the LS is reflected below. 
	Agreement:
In case DL PRS Resources are processed in the active BWP and there is no measurement gap configured to the UE, at least in FR2, the UE is not expected to process DL PRS in the same OFDM symbol where other DL signals and channels are transmitted to the UE. Behavior in FR1 is up to RAN4 to decide. 


The marked aspect above on UE behavior in FR1 was discussed at RAN4 #94-e with no conclusion being reached.
At RAN4 #94bis-e, the discussion was continued whether a scheduling restriction for PRS in FR1 should be introduced and this aspect was left for further study in the WF [2].
	Scheduling restriction in FR1 
· Further discuss scheduling restrictions for PRS symbols in FR1


In case DL PRS is transmitted in the Active BWP and no measurement gap is configured, RAN1 agreed that the UE is not expected to process DL PRS from serving TRP or neighbor TRP in the same OFDM symbol where other DL signals and channels are transmitted to the UE from the serving TRP, valid in FR2. RAN1 asks RAN4 to decide the UE behavior in FR1. 
In our view, the UE behavior in FR1 and FR2 should be the same, i.e. if the serving cell/TRP schedules the UE e.g. for DL data, then the UE in FR1 is not expected to measure PRS of serving cell/TRP or neighbor cell/TRP in the same OFDM symbol, as collision may occur and corrupt the PRS measurement. 
The following observation is made:
	DL PRS reception from serving or neighbor cell/TRP should have lower priority than reception of DL data/control channels from serving cell/TRP and may be dropped in case of collision.
At RAN4 #94-e, one contribution [3] argued that this can be left UE implementation dependent, provided that there is no significant impact on RSTD measurement accuracy from other signals in the same OFDM symbol. 
Proceeding that way, we have a concern that it is unclear how a significant impact can be quantified in terms of acceptable degradation in measurement accuracy. Second, the specification of appropriate UE behavior in terms of a minimum requirement for the UE will get more challenging and an additional UE capability will likely be needed. Third, the UE behaviors in FR1 and FR2 are not aligned, which may thus require higher UE complexity in FR1. 
In addition, as already discussed during RAN4 #94-e [4], it is obvious from TS 38.214 that the UE behavior in FR1 and in FR2 are aligned and hence the scheduling restriction applies for both frequency ranges.
Extract from TS 38.214 v16.1.0, clause 5.1.6.5, PRS reception procedure 
…
The UE assumes that the DL PRS from the serving cell is not mapped to any symbol that contains SS/PBCH block from the serving cell. If the time frequency location of the SS/PBCH block transmissions from non-serving cells are provided to the UE then the UE also assumes that the DL PRS from a non-serving cell is not mapped to any symbol that contains the SS/PBCH block of the same non-serving cell. 
…
The UE does not expect to process the DL PRS in the same symbol where other DL signals and channels are transmitted to the UE when there is no measurement gap configured to the UE.
End of Extract
At RAN4#94bis-e, it was commented in [that the rationale for introducing scheduling restriction for PRS is to allow maximum possible bandwidth to be used for PRS, i.e. avoid FDM’ing other data/channels with PRS. We support this reasoning. For achieving best positioning performance, the entire PRS bandwidth is needed and overlaps with SSB have to be avoided.
Therefore, the following proposal is made:
Apply the RAN1 rule for scheduling restriction of PRS symbols with other DL signals and channels in FR2, also for FR1. 
Accuracy requirements for UE Rx-Tx time difference 
At RAN4 #94bis-e, the discussion on accuracy requirements for UE Rx-Tx time difference was continued and items for further study were captured in the WF [2].
	Types of accuracy requirements
· Serving vs. neighbor UE Rx-Tx timing difference 
· Option 1. Define requirements for: 
· Serving cell
· Neighbor cell
· Option 2. No separate requirement for serving and neighbor cells


This item was discussed in issue 11-5-3 in [5]. In our view, UE Rx-Tx timing difference requirements should be distinguished between serving cell and neighbor cell. This is reasoned by different side conditions that are applicable for serving cell and neighbor cell.
Thus, the following proposal is made:
Specify UE Rx-Tx time difference accuracy requirements for serving cell and for neighbor cell separately (Option 1). 
New measurement gap patterns
At RAN4 #94bis-e, the discussion on new measurement gap patterns was continued and candidate measurement gap patterns were defined in the WF [6].



	New MG Patterns
· FFS: Introduction of new measurement gap pattern with MGL > 6 ms.
· Candidate MGL and MGRP if new MG patterns are specified:
· MGL = {10, 20, 40 and 50} ms
· MGRP = {80, 160, 320 and 640} ms
· Combination of MGL and MGRP is FFS
· Independent MG patterns for positioning and RRM measurements is deferred to future release.


As commented in [7], in our view a limited set of new MG patterns with MGL > 6ms should be introduced in Rel-16 to improve performance, in particular for inter-frequency PRS measurements. On the candidates for new MGL, we support all of them except MGL = 50 ms. We are not sure, what is the motivation to introduce an additional gap that is just 25% longer than the next smaller gap of 40 ms. As commented in [7], we propose to replace it by MGL=80 ms in order to keep the factor 2 between new measurement gap lengths.
Therefore, the following proposal is made:
For new MG patterns, replace MGL=50 ms by MGL=80 ms in the list of Candidate MGL’s.
Conclusion
This contribution has discussed three open issues on UE aspects for NR positioning, i.e. on scheduling restriction of PRS symbols in FR1, on accuracy requirements for UE Rx-Tx time difference and on introduction of new MG patterns. Following proposals for agreement are made:
1. Apply the RAN1 rule for scheduling restriction of PRS symbols with other DL signals and channels in FR2, also for FR1.  
1. Specify UE Rx-Tx time difference accuracy requirements for serving cell and for neighbor cell separately (Option 1).
For new MG patterns, replace MGL=50 ms by MGL=80 ms in the list of Candidate MGL’s.
References
[1] R4-2002765 / R1-1913522, "LS on agreements related to NR Positioning", source: RAN1
[2] R4-2005378, "WF on NR Positioning UE measurements and reporting", source: Qualcomm Inc
[3] R4-2000388, "Discussion on UE PRS processing behavior", source: Intel Corporation
[4] R4-2002311, "Email discussion summary for RAN4#94e_#57_NR_pos_RRM_Part_2", source: Moderator (Ericsson)
[5] R4-2005837, "Email discussion summary for [94e Bis][115] NR_pos_RRM_Part_1", source: Moderator (Qualcomm Inc)
[6] R4-2005379, "WF on impact of positioning on RRM requirements", source: Moderator (Ericsson)
[7] R4-2005398, "Email discussion summary for [94e Bis][116] NR_pos_RRM_Part_2", source: Moderator (Ericsson)
2


1


 


 


3GPP TSG


-


RAN WG4 Meeting #95


-


e                     


 


R4


-


200


7117


 


Electronic Meeting, 25 May 


–


 


5 June,


 


2


020


 


 


Source:


 


Nokia, 


Nokia


 


Shanghai Bell


 


 


Title:


 


On UE aspects for NR positioning


 


Agenda item:


 


6


.


8


.


2


.


4


 


Document for:


 


Discussion


 


and Agreement


 


1


 


Intro


ductio


n


 


This contribution 


discusses 


three open issues on UE aspects for NR positioning


, as listed in [2] and [6]. In particular, 


aspects related to 


scheduling restriction of PRS symbols in FR1, accuracy requirements for UE Rx


-


Tx time difference 


and 


related to the introduction of 


new MG patterns


 


are addressed.


 


2


 


Discussion


 


The discussion in this sec


tion


 


re


fers


 


to the 


matter


s


 


depicted above


.


 


2.1


 


Concurrent pr


ocessing of PRS and other 


DL 


channels


 


At RAN4 #94 there was an incoming LS from RAN1 [1] which include


d following


 


agreements at RAN1 #99 on NR 


positioning. An extract of the LS is reflected below. 


 


Agreement:


 


In case DL PRS Resources are processed in the active BWP and there is no measurement gap configured to the UE, 


at least in FR2, the UE is not expected to process DL PRS in the same OFDM symbol where other DL signals and 


channels are transmitted to the UE. 


Behavior in FR1 is up to RAN4 to decide.


 


 


The marked aspect above on UE behavior in FR1 was discussed 


at RAN4 #94


-


e


 


with no 


conclusion 


being


 


reached


.


 


At RAN4 #94bis


-


e,


 


th


e 


discussion 


was continued 


whether a scheduling restriction for PRS in FR1 should be 


introduced 


and this aspect was left for further study in the WF [2].


 


Scheduling restriction in FR1 


 


•


 


Further discuss scheduling restrictions for PRS symbols in FR1


 


In case DL PRS is transmitted in the Active BWP and no 


measurement gap is 


configured, 


RAN1 agreed that the UE is 


not expected to process DL PRS 


from serving TRP or


 


neighbor TRP 


in the same OFDM symbol where other DL 


signals and channels are transmitted to 


the UE


 


from the serving TRP


, valid


 


in FR2


. RAN1 ask


s


 


RAN4 to decide the UE 


behavior in FR1. 


 


In our view, the UE behavior in FR1 and FR2 should be the same, i.e. if the serving


 


cell


/TRP


 


schedules the UE


 


e.g.


 


for 


DL data


,


 


then the UE 


in FR1 


is not expected to measure PRS 


of 


serving cell/TRP or


 


neighbor 


cell/


TRP 


in the same 


OFDM symbol


, as collision 


may occur and corrupt 


the 


PRS 


measurement


.


 


 


T


he following observation is made:


 


Observation 1:


 


 


DL PRS reception from serving or neighbor 


cell/


TRP should have low


er priority than reception 


of


 


DL data/control channel


s


 


from serving 


cell/


TRP


 


and may be dropped in case of collision.


 


At RAN4 #94


-


e, 


one contribution [


3


] 


argued that this can be left UE implementation dependent


, provided that there is 


no significant impact


 


on RSTD measurement accuracy from other signals in the same OFDM symbol. 


 


Proceeding that way, we have a concern that it is unclear how a significant impact can be quantified in terms of 


acceptable degradation in measurement accuracy. Second, the specific


ation of appropriate UE behavior in terms of a 




1     3GPP TSG - RAN WG4 Meeting #95 - e                        R4 - 200 7117   Electronic Meeting, 25 May  –   5 June,   2 020     Source:   Nokia,  Nokia   Shanghai Bell     Title:   On UE aspects for NR positioning   Agenda item:   6 . 8 . 2 . 4   Document for:   Discussion   and Agreement   1   Intro ductio n   This contribution  discusses  three open issues on UE aspects for NR positioning , as listed in [2] and [6]. In particular,  aspects related to  scheduling restriction of PRS symbols in FR1, accuracy requirements for UE Rx - Tx time difference  and  related to the introduction of  new MG patterns   are addressed.   2   Discussion   The discussion in this sec tion   re fers   to the  matter s   depicted above .   2.1   Concurrent pr ocessing of PRS and other  DL  channels   At RAN4 #94 there was an incoming LS from RAN1 [1] which include d following   agreements at RAN1 #99 on NR  positioning. An extract of the LS is reflected below.   

Agreement:   In case DL PRS Resources are processed in the active BWP and there is no measurement gap configured to the UE,  at least in FR2, the UE is not expected to process DL PRS in the same OFDM symbol where other DL signals and  channels are transmitted to the UE.  Behavior in FR1 is up to RAN4 to decide.    

The marked aspect above on UE behavior in FR1 was discussed  at RAN4 #94 - e   with no  conclusion  being   reached .   At RAN4 #94bis - e,   th e  discussion  was continued  whether a scheduling restriction for PRS in FR1 should be  introduced  and this aspect was left for further study in the WF [2].  

Scheduling restriction in FR1    •   Further discuss scheduling restrictions for PRS symbols in FR1  

In case DL PRS is transmitted in the Active BWP and no  measurement gap is  configured,  RAN1 agreed that the UE is  not expected to process DL PRS  from serving TRP or   neighbor TRP  in the same OFDM symbol where other DL  signals and channels are transmitted to  the UE   from the serving TRP , valid   in FR2 . RAN1 ask s   RAN4 to decide the UE  behavior in FR1.    In our view, the UE behavior in FR1 and FR2 should be the same, i.e. if the serving   cell /TRP   schedules the UE   e.g.   for  DL data ,   then the UE  in FR1  is not expected to measure PRS  of  serving cell/TRP or   neighbor  cell/ TRP  in the same  OFDM symbol , as collision  may occur and corrupt  the  PRS  measurement .     T he following observation is made:   Observation 1:     DL PRS reception from serving or neighbor  cell/ TRP should have low er priority than reception  of   DL data/control channel s   from serving  cell/ TRP   and may be dropped in case of collision.   At RAN4 #94 - e,  one contribution [ 3 ]  argued that this can be left UE implementation dependent , provided that there is  no significant impact   on RSTD measurement accuracy from other signals in the same OFDM symbol.    Proceeding that way, we have a concern that it is unclear how a significant impact can be quantified in terms of  acceptable degradation in measurement accuracy. Second, the specific ation of appropriate UE behavior in terms of a 

