[bookmark: Title][bookmark: DocumentFor][bookmark: _Hlk37195073]3GPP TSG-RAN WG4 Meeting # 98-e 	     													      R4-2101272
Electronic Meeting, Jan. 25-Feb. 5, 2021
[bookmark: Source]Agenda Item:	7.7.2.1.
Source:	Intel Corporation
Title:	Further Discussion on NR PRS RSTD Measurement Report Requirements 
Document for:		Discussion
1 	Introduction
[bookmark: _Hlk39586706]In the last RAN4 meeting, some remaining issues of UE PRS RSTD core requirements were also summarized in [1]. In this contribution we will provide further considerations on open issues of the core requirements below. 
· Measurement period requirements
· Applicability conditions related to measurement capability 
2 Measurement Reporting Period
According to the previous RAN4’s discussion [1], the following factors composing the baseline formulation of PRS RSTD measurement requirement shall be further considered in detail.
· Measurement period when overlapping cases
There are two alternatives for this issue were captured in WF [1].
	· Option 1
· Measurement period of multiple PRS layers is defined as summation of the measurement period in each frequency layer 
· CSSF is only for the MG sharing between PRS and RRM layers. Count only a single PRS layer for a gap occasion in CSSF calculation for both PRS and RRM layers.
· Option 2
· CSSF is used for PRS measurements as for other NR measurements
· Measurement period
· TRSTD, Total = maxi (TRSTD,i).



In the last meeting, the arguments of Option2 is based on CCSF which will count all PRS frequency layers. However, it is incorrect because in case of gap available, UE may not complete PRS processing of last PRS resource. For an example, in Figure 1 the measurements on PRS layer 2 can be performed within any of two  gaps given CCSF=2. Unfortunately, if the processing time of first PRS layer is exceeded MGRP, UE can’t perform any other PRS measurement due to the processing capability restriction. 
Observation 1: Even the gap being shared with other PRS layers can be available, UE may not perform any other PRS measurements if the ongoing measurement is not completed due to PRS processing capability.


Figure 1. An example of the measurement on multiple PRS layers
 
On the other hand, in our understanding these two alternatives are identical if UE can complete all PRS resource measurement without any scaling due to the UE processing capability (‘N’) as shown in the figure below.


Figure 2. Measurement delay with different options when no PRS processing capability restriction

Observation 2: When UE can finish the measurement of one PRS sample within a single MGRP, the measurement periods defined by Option 1 and 2 are same. 
Therefore, we can safely conclude that:
Proposal 1: Measurement period of multiple PRS layers shall be defined as [1]

· CSSF is only for the MG sharing between PRS and RRM layers. Count only a single PRS layer for a gap occasion in CSSF calculation for both PRS and RRM layers.

· Calculation of PRS sample duration 
There are several alternatives for this issue were captured in WF [1].

	Candidate options:
· Option 1: The calculation of PRS sample duration should be based on the type (type 1 or type 2) as UE used to report {N,T}
· Option 2: Do not agree with option 1. The sample parameters (e.g., number of repetitions, number of PRS symbols in slot, etc.) are to be defined in the accuracy requirements 




Based on RAN1’s agreements below, the two types of DL PRS symbols duration were defined for UE PRS processing capability {N, T} and {N’ }. That is when the corresponding measurement reporting delay requirements which depend on UE processing capability {N, T} was applied to UE, the same type of PRS symbol duration shall be assumed.   
	Agreement:
· For the purpose of DL PRS processing capability, the duration of DL PRS symbols (K) in ms within any P msec window, is calculated by
· Type 1 duration calculation with
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· Type 2 duration calculation with 
[image: ]where 
· Type 1 or Type 2 is reported as UE capability,
· S is the set of slots of a serving cell within the P msec window in the positioning frequency layer that contains potential DL PRS resources considering the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets (target and reference),
· for Type 1, [Tsstart, Tsend]is the smallest interval in ms within slot  corresponding to an integer number of OFDM symbols of a serving cell that covers the union of the potential PRS symbols and determines the PRS symbol occupancy within slot . 
Interval[Tsstart, Tsend] considers the actual nr-DL-PRS-ExpectedRSTD, nr-DL-PRS-ExpectedRSTD-Uncertainty provided for each pair of DL PRS Resource Sets (target and reference).



Observation 3: The type of PRS symbol duration for UE measurement delay was same as what UE indicate its PRS processing capability with {N, T}.
As a result, when UE performing RSTD measurement the PRS sample duration can use the same type of PRS symbol duration as UE processing capability {N,T}.
Proposal 2: For RSTD measurement delay, the PRS sample duration shall be based on the same type (either type 1 or type 2) as UE used to report {N,T}.

· Multiple PRS periodicities 
The options for the multiple PRS periodicities can be:
	· Option 1: Use the maximum PRS resource periodicity among all PRS resources in a single positioning frequency layer 
· Option 2: Use the least common multiple of PRS periodicities among all PRS resources in a single positioning frequency layer
· Option 3: In Rel-16, RAN4 requirements should apply only for PRS periodicities that are multiples of 5 ms
· Option 4: FFS, consider the case where e.g. not all PRS resources or resource sets are in gaps.
· 


RAN1/2 has no any explicit restrictions on the different PRS periodicities for the PRS resources within a same PRS measurement layer. On the other hand, for the different frequency positioning frequency layer, the measurement delay will be calculated individually as below[2]. Thus, the maximum PRS resource periodicity can be assumed when RAN4 defining the PRS measurement period.


Proposal 3: Use the maximum PRS resource periodicity among all PRS resource in a same positioning frequency layer.
· Measurement period when configured with PRS-RSRP

	· Option 1: If RSTD is configured together with PRS-RSRP, then the measurement periods for both measurements are defined as: max(TRSTD,TPRS-RSRP), where TRSTD and TPRS-RSRP are the measurement periods for PRS-RSRP and RSTD, when configured without other measurements. 
· Option 2: RSTD measurement period is not impacted by PRS-RSRP measurement




One of most important arguments for Option 1 is the concurrent RSTD and PRS RSRP within a same positioning session will contribute equally to UE’s location estimation. However, in RAN1 and RAN2 [4] the mandatory measurement in OTDoA is RSTD while PRS-RSRP mainly serves as optional quality indicator. In other words, For DL TDoA positioning method, RSTD is more critical than PRS RSRP measurement. As a result, we can not restrict RSTD measurement with PRS RSRP.
Proposal 4: RSTD measurement period shall not be impacted by PRS-RSRP measurement.

3 Measurement Capability
The open issue for to be discussed at RAN4#98-e was summarized in [2] as below.
	Applicability conditions related to measurement capability 
· Option 1: The measurement requirements do not apply for a PRS resource, if time span of the PRS resource instance is greater than UE reported capability N.
· Option 2: The measurement requirements do not apply for a PRS resource, if the time span of a DL PRS resource instance is greater than the configured measurement gap length
· Option 3: The measurement requirements do not apply for a PRS resource, if the PRS resource is across two sampling duration of N within duration Lprs 
· Option 4: none of option 1~3 is needed. It’s already clear from 38.133 that the measurements are performed within the UE capability.
Note: option 1~3 are not exclusive with each other


[bookmark: _Hlk40459743]From our views, the purpose of all options above are to clarify and exclude some unreasonable PRS configurations which can’t be handle by UE processing capability. That is such clarifications are needed from technical perspective. But from the timeline perfective, how to implement these further clarifications can be deprioritized in Rel16. 
Proposal 5: More clarifications on applicability conditions of RSTD measurement requirements can be implemented in the maintenance stage of Rel16. 

4 Conclusion
In this contribution, some considerations on NR PRS RSTD measurement requirements are provided and the following observations and proposals can be drawn: 
Observation 1: Even the gap being shared with other PRS layers can be available, UE may not perform any other PRS measurements if the ongoing measurement is not completed due to PRS processing capability.
Observation 2: When UE can finish the measurement of one PRS sample within a single MGRP, the measurement periods defined by Option 1 and 2 are same. 
Proposal 1: Measurement period of multiple PRS layers shall be defined as [1]

· CSSF is only for the MG sharing between PRS and RRM layers. Count only a single PRS layer for a gap occasion in CSSF calculation for both PRS and RRM layers.

Observation 3: The type of PRS symbol duration for UE measurement delay was same as what UE indicate its PRS processing capability with {N, T}.
Proposal 2: For RSTD measurement delay, the PRS sample duration shall be based on the same type (either type 1 or type 2) as UE used to report {N,T}.
Proposal 3: Use the maximum PRS resource periodicity among all PRS resource in a same positioning frequency layer.
Proposal 4: RSTD measurement period shall not be impacted by PRS-RSRP measurement.
Proposal 5: More clarifications on applicability conditions of RSTD measurement requirements can be implemented in the maintenance stage of Rel16. 
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