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1.
Introduction
In last RAN2#85bis meeting the Rel-9 CR to LPP specification [1] was discussed wherein it was amongst other proposed to clarify that IE OTDOA-NeighbourCellInfoList allows the signalling of i) more than 24 cells of the same EARFCN, and ii) mixed order of EARFCNs.
During the discussion of the CR we expressed our understanding that the ASN.1 signalling structure of IE OTDOA-NeighbourCellInfoList implies that not more than 24 cells of the same EARFCN can be signaled and that the set of cells is sorted per frequency layer. This would be in line with the way how RSTD measurements are performed by UE, i.e. per frequency layer and given order of priority at a time.
Referring to the discussion in last meeting we provide in this contribution the rationale for our understanding. Furthermore, we have identified an issue with existing RAN5 test cases with regard to signalling of OTDOA neighbour cell information list that needs to be corrected.
2.
Discussion
2.1
History of OTDOA neighbour cell information list
In the initial v9.0.0 of LPP specification [2] the IE OTDOA-NeighbourCellInfoList contained a single list of up to 64 cells. The ASN.1 allowed the signalling of more than 24 cells of the same EARFCN and mixed order of EARFCNs as well.
–
OTDOA-NeighbourCellInfoList
The IE OTDOA-NeighbourCellInfoList is used by the location server to provide neighbour cell information for OTDOA assistance data. The OTDOA-NeighbourCellInfoList is sorted according to best measurement geometry at the a‑priori location estimate of the target device. I.e., the target device is expected to provide measurements in increasing neighbor cell list order (to the extent that this information is available to the target device).

Editor’s Note: The inclusion of EARFCN is FFS pending input from RAN4.

-- ASN1START

-- The upper limit of 64 is FFS pending RAN4 input
OTDOA-NeighbourCellInfoList ::= SEQUENCE (SIZE (1..64)) OF OTDOA-NeighbourCellInfoElement
OTDOA-NeighbourCellInfoElement ::= SEQUENCE {

physCellId






INTEGER (0..503),


cellGlobalId





ECGI



OPTIONAL,


earfcn







ARFCN-ValueEUTRA
OPTIONAL,

-- Need ON


cpLength






ENUMERATED { normal, extended, ... } 
















OPTIONAL,

-- Cond NotSameAsRef1


prsInfo







PRSInfo



OPTIONAL,

-- Cond PRS


antennaPortConfig




ENUMERATED {1-or-2-ports, 4-ports, ... }
















OPTIONAL,  

-- Cond NotsameAsRef2


slotNumberOffset




INTEGER(0..31)

OPTIONAL,

-- Cond NotSameAsRef3


expectedRSTD





TBD


expectedRSTD-Uncertainty


TBD


...

}

-- ASN1STOP

However, the ASN.1 signalling structure of IE OTDOA-NeighbourCellInfoList was changed by CR0004r5 [3] with which provisioning of neighbour cell information was limited to 72 cells on maximum 3 frequency layers and maximum 24 cells per frequency layer.
-- ASN1START

OTDOA-NeighbourCellInfoList ::= SEQUENCE (SIZE (1..maxFreqLayers)) OF OTDOA-NeighbourFreqInfo

OTDOA-NeighbourFreqInfo ::= SEQUENCE (SIZE (1..24)) OF OTDOA-NeighbourCellInfoElement
OTDOA-NeighbourCellInfoElement ::= SEQUENCE {

physCellId






INTEGER (0..503),


cellGlobalId





ECGI



OPTIONAL,


earfcn







ARFCN-ValueEUTRA
OPTIONAL,

-- Cond NotSameAsRef0


cpLength






ENUMERATED {normal, extended, ...} 
















OPTIONAL,

-- Cond NotSameAsRef1


prsInfo







PRS-Info


OPTIONAL,

-- Cond NotSameAsRef2


antennaPortConfig




ENUMERATED {ports-1-or-2, ports-4, ...}
















OPTIONAL,  

-- Cond NotsameAsRef3


slotNumberOffset




INTEGER(0..31)

OPTIONAL,

-- Cond NotSameAsRef4


prs-SubframeOffset




INTEGER (0..1279)
OPTIONAL,

-- Cond InterFreq


expectedRSTD





INTEGER (0..16383),


expectedRSTD-Uncertainty


INTEGER (0..1023),


...

}

maxFreqLayers
INTEGER ::= 3
-- ASN1STOP

The change of the ASN.1 signalling structure was originated from the RAN4 LS response given to question 5 [4]:
[Question 5:] How many measured cells are needed in the assistance information to the UE?

The following has been stated in the preliminary RAN4 response: “RAN4 is still evaluating the number of cells needed in minimum, but feels that the information is not needed for more than 24 cells, including the serving cell. RAN4 will inform RAN2 on final number once the evaluation is complete.“

[Response:] The RAN4 recommendation on the maximum number of cells in the assistance data is 24 cells per frequency carrier.
The RAN4 response was also captured in the LPP ASN.1 review, issue no. 35 [5]:

	No
	Clause(s)
	Description
	Class
	Details (proposed solution/ discussion)
	Status/ ref (rapporteur use)

	6.5.1.2 OTDOA Assistance Data Elements

	35
	OTDOA-NeighbourCellInfoList
	ASN.1: Max 24 neighbours recommended by RAN4  
	2
	Change 64 to 24
	Requires handling of an LS from RAN4

Per R2-101009, value is 24


In view of the history of changes related to IE OTDOA-NeighbourCellInfoList it is clear to us that the ASN.1 allows the provisioning of neighbour cell information up to 72 cells on maximum 3 frequency layers and up to 24 cells per frequency layer.
However from the description of IE OTDOA-NeighbourCellInfoList it is not fully clear whether the set of cells can be sorted per frequency layer or in mixed order across the frequency layers when set of cells for 2 or 3 frequency layers is provided. But we think that the current ASN.1 signalling structure implies that the set of cells is sorted per frequency layer. This would be in line with the way how RSTD measurements are performed by UE, i.e. per frequency layer and given order of priority at a time. This can be also implied by Note 1 in 5.5.7.2 with regard to the Inter-frequency RSTD measurement indication procedure as specified in [8], see highlighted part below:
5.5.7.2
Initiation

The UE shall:

1>
if and only if upper layers indicate to start performing inter-frequency RSTD measurements; and the UE requires measurement gaps for these measurements while measurement gaps are either not configured or not sufficient:
2>
initiate the procedure to indicate start;

NOTE 1:
The UE verifies the measurement gap situation only upon receiving the indication from upper layers. If at this point in time sufficient gaps are available, the UE does not initiate the procedure. Unless it receives a new indication from upper layers, the UE is only allowed to further repeat the procedure in the same PCell once per frequency if the provided measurement gaps are insufficient.
1>
if and only if upper layers indicate to stop performing inter-frequency RSTD measurements:
2>
initiate the procedure to indicate stop;

NOTE 2:
The UE may initiate the procedure to indicate stop even if it did not previously initiate the procedure to indicate start.

Therefore, in order to avoid any ambiguity with regard to the sorting of EARFCNs the following is proposed:

Proposal 1: To clarify in the description of IE OTDOA-NeighbourCellInfoList that the set of cells in the OTDOA-NeighbourCellInfoList is sorted per frequency layer and if field earfcn is present, the same EARFCN is configured for each neighbour cell on a frequency layer.
A Rel-9 CR to LPP specification in accordance with proposal 1 has been submitted in [9].
2.2
RAN5 test cases for OTDOA measurements
We have identified an issue with existing RAN5 test cases with regard to signalling of OTDOA neighbour cell information list that needs to be corrected.
For testing OTDOA measurements in the context of Rel-10 CA, the test cases 10.1, 10.1A, 10.2, 10.2A for FDD and TDD have been specified in [6] using the OTDOA assistance data neighbour cell list referred to as “Test 2” and specified in section 7.3.2 in [7], see also the Annex.

In that OTDOA assistance data neighbour cell list a list of total 15 cells is signalled with mixed order of EARFCNs. But referring to the discussion in section 2.1 above the specified OTDOA assistance data neighbour cell list is not aligned with the respective ASN.1 signalling structure in LPP specification and thus needs to be corrected. Therefore, the following is proposed:
Proposal 2: To send an LS to RAN5 for asking them to update the OTDOA assistance data neighbour cell list as specified in TS 36.571-5, section 7.3.2.
A draft LS to RAN5 in accordance with proposal 2 has been submitted in [10].
3.
Summary
In this contribution we provided our understanding and addressed an issue with existing RAN5 test cases with regard to signalling of OTDOA neighbour cell information list. Furthermore, the following proposals were made.
· Proposal 1: To clarify in the description of IE OTDOA-NeighbourCellInfoList that the set of cells in the OTDOA-NeighbourCellInfoList is sorted per frequency layer and if field earfcn is present, the same EARFCN is configured for each neighbour cell on a frequency layer.
· Proposal 2: To send an LS to RAN5 for asking them to update the OTDOA assistance data neighbour cell list as specified in TS 36.571-5, section 7.3.2.
A Rel-9 CR to LPP specification in accordance with proposal 1 has been submitted in [9]. A draft LS to RAN5 in accordance with proposal 2 has been submitted in [10].
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5.
Annex
Reference: 3GPP TS 37.571-5 V10.7.0 (2014-03), section 7.3.2
OTDOA-NeighbourCellInfoList for test cases 10.1, 10.1A, 10.2 and 10.2A, Test 2

	Information Element
	Value/remark
	Comment

	OTDOA-NeighbourCellInfoList ::= SEQUENCE (SIZE(1)) OF SEQUENCE
	
	

	  SEQUENCE (SIZE(15)) OF SEQUENCE
	Sequence contains 15 instances of the following data.
	

	     physCellId
	See table of Sequence data values below
	

	     cellGlobalId
	See table of Sequence data values below
	

	     earfcn
	See table of Sequence data values below
	earfcn 1 is PCC, earfcn 2 is SCC

	     cpLength
	Not present
	Same as for the reference cell

	     prsInfo
	
	

	        prs-Bandwidth
	Test cases 10.1, 10.2: n50
Test cases 10.1A, 10.2A: n100
	

	        prs-ConfigurationIndex
	See table of Sequence data values below
	

	        numDL-Frames
	sf-1
	

	        prs-MutingInfo-r9 CHOICE
	
	

	           po8-r9
	See table of Sequence data values below
	

	     antennaPortConfig
	Not present
	Same as for the reference cell

	     slotNumberOffset
	0
	

	     prs-SubframeOffset
	See table of Sequence data values below
	

	     expectedRSTD
	See table of Sequence data values below
	

	     expectedRSTD-Uncertainty
	51
	About 5 s


Sequence data values for 15 instances of sequence for test cases 10.1, 10.1A, 10.2 and 10.2A, Test 2

	Cell
	Value physCellId
	Value cellGlobalId
	Value earfcn
	Value prs-ConfigurationIndex
	Value po8-r9
	Value prs-SubframeOffset
	Value expectedRSTD
	Comment

	Cell 1
	0 (Note 1)
	‘0000 0000’B
	1
	Test cases 10.1, 10.1A: 171

Test cases 10.2, 10.2A: 174
	‘11111111 00000000’
	310
	8192
	Note 2

	Cell 3
	12 (Note 1)
	‘0000 1100’B
	2
	Test cases 10.1, 10.1A: 181

Test cases 10.2, 10.2A: 184
	‘11111111 00000000’
	0
	8222
	Note 3

	Dummy cell
	1
	'0000 0001'B 
	1
	Test cases 10.1, 10.1A: 171

Test cases 10.2, 10.2A: 174
	‘00000000 11111111’
	310
	8253
	Note 4

	Dummy cell
	2
	'0000 0010'B 
	2
	Test cases 10.1, 10.1A: 181

Test cases 10.2, 10.2A: 184
	‘11111111 00000000’
	0
	8221
	Note 4

	Dummy cell
	3
	'0000 0011'B 
	1
	Test cases 10.1, 10.1A: 171

Test cases 10.2, 10.2A: 174
	‘00000000 11111111’
	310
	8211
	Note 4

	Dummy cell
	8
	'0000 1000'B 
	2
	Test cases 10.1, 10.1A: 181

Test cases 10.2, 10.2A: 184
	‘11111111 00000000’
	0
	8233
	Note 4

	Dummy cell
	10
	'0000 1010'B 
	1
	Test cases 10.1, 10.1A: 171

Test cases 10.2, 10.2A: 174
	‘00000000 11111111’
	310
	8226
	Note 4

	Dummy cell
	11
	'0000 1011'B 
	2
	Test cases 10.1, 10.1A: 181

Test cases 10.2, 10.2A: 184
	‘11111111 00000000’
	0
	8232
	Note 4

	Dummy cell
	16
	'0001 0000'B 
	1
	Test cases 10.1, 10.1A: 171

Test cases 10.2, 10.2A: 174
	‘00000000 11111111’
	310
	8223
	Note 4

	Dummy cell
	111
	'0110 1111'B 
	2
	Test cases 10.1, 10.1A: 181

Test cases 10.2, 10.2A: 184
	‘11111111 00000000’
	0
	8236
	Note 4

	Dummy cell
	118
	‘0111 0110’B
	1
	Test cases 10.1, 10.1A: 171

Test cases 10.2, 10.2A: 174
	‘00000000 11111111’
	310
	8223
	Note 4

	Dummy cell
	119
	‘0111 0111’B
	2
	Test cases 10.1, 10.1A: 181

Test cases 10.2, 10.2A: 184
	‘11111111 00000000’
	0
	8221
	Note 4

	Dummy cell
	120
	‘0111 1000’B
	1
	Test cases 10.1, 10.1A: 171

Test cases 10.2, 10.2A: 174
	‘00000000 11111111’
	310
	8223
	Note 4

	Dummy cell
	122
	‘0111 1010’B
	2
	Test cases 10.1, 10.1A: 181

Test cases 10.2, 10.2A: 184
	‘11111111 00000000’
	0
	8243
	Note 4

	Dummy cell
	125
	‘0111 1101’B
	1
	Test cases 10.1, 10.1A: 171

Test cases 10.2, 10.2A: 174
	‘00000000 11111111’
	310
	8253
	Note 4

	Note 1: Set according to sub-clause 4.7.1 and Table 10.1.4.1-1 and Table 10.2.4.1-1 in TS 37.571-1 [6]
Note 2: Data for cell 1 is used at a random position in the first 7 instances of the sequence
Note 3: Data for cell 3 is used at a random position in the last 8 instances of the sequence
Note 4: Data for this cell is used at any position in the 15 instances of the sequence
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