[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #94-e 	  R4-2004011
Electronic Meeting, April 20 - April xx, 2020


Agenda Item:			6.8		NR Positioning Support
6.8.2.3	gNB requirements
Source: 	Ericsson
Title:		BS measurements reporting mapping for gNB Rx-Tx, SRS-RSRP and UL RTOA
Document for:	Discussion
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: _Hlk37139040]At the last meeting it was agreed in the WF [1] that the mapping for all 4 positioning methods should be standardized. The minimum and maximum values and the step size between the final values must be defined. It was agreed to check if the same values can be used for eNB, or UEs or if a fine resolution is needed.
This paper analyses the state of standardization for LTE, provides criteria for future mapping and a proposal for gNBs.

Discussion
Analyses of mappings from eNB and UE positioning
For the eNBs there is a mapping of the values required for the positioning standardized. A summary of the definitions available in the various TS should form the basis for a new evaluation for the gNB positioning standardization. A number of positioning methods have already been standardized for the UEs and it is being examined whether these solutions can be adopted for the NB.  

UL SRS-RSRP Report Mapping
At the last meeting an agreement was reached on the granularity of the "SRS reference signal received power" (SRS-RSRP).
· SRS-RSRP reporting granularity = 1dB.
This value is also comparable to LTE. 
Open is the maximum and minimum value. Should the value range of the "UL Sounding reference signal" (UL SRS-RSRP) be equal to that of the "Synchronization signal" (SS-RSRP) power of the UEs, 38.133 [2]?
The reporting range of SS-RSRP for L3 reporting is defined:
· [bookmark: _Hlk37074986]from -156 dBm to -31 dBm
 The reporting range of SS-RSRP for L1 reporting is defined:
· from -140 dBm to -44 dBm with 1 dB resolution.

[bookmark: _Hlk37075568]gNB Rx-Tx time difference report mapping
Up to there is no standard mapping for the eNB Rx-Tx time difference. There are three possibilities mentioned in WF [1]:
· Option 1: Reuse UE Rx-Tx time difference report mapping for defining gNB Rx-Tx time difference report mapping.
· Option 2: Reuse RSTD report mapping for defining gNB Rx-Tx time difference report mapping.
· Option 3: gNB Rx-Tx time difference report mapping is different than in options 1 and 2.

The mapping for "UE Rx-Tx time difference" is standardized in 36.133 [3] section 9.1.9.2. It is defined for FDD:
· [bookmark: _Hlk37059192]Min 			= 	0 
· Max			=	20472 * Ts 	(~ 666.000 ns, 666 µs)
· Step size 	= 	2 * Ts 			(~65 ns) (exception for large time differences)

The mapping for "UE Rx-Tx time difference" is standardized in 36.133 [3]. It is defined for TDD:
· Min 			= 	624 * Ts  		(~20.000 ns, 20µs)
· Max			=	21096 * Ts 	(~ 666.000 ns, 666 µs)
· Step size 	= 	2 * Ts 			(~65 ns) (exception for large time differences)

[bookmark: _Hlk37135836]UL RTOA Report Mapping
The following options are proposed in WF [1]:
· [bookmark: _Hlk37136370]Option 1: Reuse gNB Rx-Tx time difference report mapping for defining UL RTOA report mapping.
· Option 2: From 0 to 9600Ts with granularity = Tc*2k.
· Option 3: UL RTOA report mapping is different than in options 1 and 2.

The mapping for UL RTOA is described in 36.111 [4]:
· Min 			= 	0 
· Max			=	9598 * Ts 		(~ 312.000 ns, 312µs)
· Step size 	= 	2 * Ts 			(~65 ns) (no exception for large time differences)

For the reporting from the the LMU to the E-SMLC via SLmAP in ULRTOAMeasurements IE is also defined in [4]:

Table 8-1: UL RTOA measurement report mapping
	Reported Value
	Measured UL RTOA, in Ts

	ULRTOA_0001
	0 < UL RTOA  2

	ULRTOA_0002
	2 < UL RTOA  4

	…
	

	ULRTOA_4799
	9596 < UL RTOA  9598

	ULRTOA_4800
	9598 < UL RTOA

	NOTE: 	Ts is the basic timing unit as defined in TS 36.211.





[bookmark: _Hlk37135901]AoA / ZoA measurements 
For the sake of completeness, it should be mentioned that 36.133 [3] contains a mapping standard for E-UTRA:
For LTE the reporting range for AOA measurement is from 0 to 360 degree, with resolution of 0.5 degree defined.
An agreement was reached for gNBs.

Proposal for mapping of gNBs positioning measurements
UL SRS-RSRP Report Mapping
The central question is whether mapping should be transferred from the UE to the NB. For the UE, the aim is to keep the data for the control as low as possible for reasons of effectiveness. This goal is not given for the NB. The UE distinguishes between L3 and L1 reporting. This difference is also not necessary for the NB. This is aggravated by the fact that there are no measurement guidelines yet:
The lower and upper limits should be the theoretically possible measured value in the 5G system. This corresponds to the L3 reporting at the UE.
Proposal 1: The range has to be defined from -156 dBm to -31 dBm.

[bookmark: _Hlk37137382]gNB Rx-Tx time difference Report Mapping
[bookmark: _Hlk37142286]The measurement for gNB Rx-Tx time difference is defined by RAN1 in [5] 38.215. This measurement based on the two measurements gNB Rx time TgNB-RX and gNB Tx time TgNB-TX. 
The reporting granularity for gNB Rx-Tx time difference has been fixed by RAN1 in LS [6]:
“The reporting granularity for the UE/gNB timing measurements is defined as  , 
where k is a configuration parameter with a minimum value of at most 0. RAN4 can determine if -1 can be a minimum value.”
Tc is around 0.5 ns. The parameter k open a very large range. 0.5 ns corresponds to 0.15 meter. There is up to now no application for the use -1 for k. The maximum value for k should be in the range from E-UTRA. (8Ts correspond to k = 9).

[bookmark: _Hlk37311873]Proposal 2: Follow the decision from RAN1 and limit the value for k; k is element 0 to 10.
[bookmark: _Hlk37311997]Proposal 3: Use k as variable and part of the mapping table.
[bookmark: _Hlk37135864]
[bookmark: _Hlk37136298]UL RTOA Report Mapping
The Option 1 - Reuse gNB Rx-Tx time difference report mapping for defining UL RTOA report mapping – is most logical proposal. 
The fundamental question is to use Tc or Ts as basis for the mapping this means steps of 15 cm or 10 m. For a lot of applications in the future are steps from 10 m to rough.
The parameter k is very generic to adopt the step size and approved in RAN1. This is a solution that is certainly also suitable for the further development of the positioning.
[bookmark: _Hlk37311965]If k use as variable and part of the mapping table, it is not needed to define a different range for k as in the Rx-Tx time difference reporting

Proposal 4: Reuse from “gNB Rx-Tx time difference report mapping” also for the “UL RTOA report mapping”

[bookmark: _Hlk37137755]AoA / ZoA measurements 
The AoA / ZoA measurements is a very complex and error causing positioning method. There is no need to exclude this method from the standardization, so a mapping was agreed in the WF [1].

Conclusion
The paper analyzed the existing mapping for eNBs and made suggestions for the gNBs.
It is proposed:
Proposal 1: The range has to be defined from -156 dBm to -31 dBm.
Proposal 2: Follow the decision from RAN1 and limit the value for k; k is element 0 to 10.
Proposal 3: Use k as variable and part of the mapping table.
Proposal 4: Reuse “gNB Rx-Tx time difference report mapping” also for the “UL RTOA report mapping”
For the mapping of AoA / ZoA measurements are a agreement was already reached at the last meeting [1].
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