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1.
Introduction
Many of the 9.x RRM Test cases in TS 36.521-3 [1] contain band-dependent values, which are related to different Refsens values in 36.101 [2]. The Test Tolerance analyses for these test cases currently handle the band-dependency by assigning a column to each of the band groups, as listed in the test case. Separate spreadsheet tabs are used for FDD and TDD variants of the test case.

Technically this approach has worked well, but the amount of work to update for new bands is significant:

a) Each column lists all the bands in that group, so every new band requires at least an editorial update

b) Using separate spreadsheet tabs for FDD and TDD means that an update is needed for example if a new TDD band is added, even if the actual values used are already available on the FDD tab

c) The bands are listed in no particular order of Refsens value (currently in time order as each group was added), making error checking of the figures unnecessarily difficult.      

When the original spreadsheets were designed the number of FDD bands was small, and TDD Refsens had no band-dependency. However, based on recent history it seems likely that new bands, some with new values for Refsens, will continue to be added by RAN4 for both FDD and TDD.

To reduce the maintenance burden on RAN5, Anritsu proposes some updates to the 9.x Test Tolerance analysis spreadsheets. An example for Test cases 9.2.1.1 and 9.2.2.1 is attached.   

2. Discussion
An example 9.x test case is 9.2.1.1. The Test requirement parameters are extracted from TS 36.521-3 [1]:

Table 9.2.1.1.5-2: Cell Specific Test requirement Parameters for RSRQ FDD intra frequency absolute accuracy

	Parameter
	Unit
	Test 1
	Test 2
	Test 3

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	1
	1

	BWchannel
	MHz
	10
	10
	10

	Measurement bandwidth
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	22—27
	22—27
	22—27

	PDSCH Reference measurement channel defined in A.1.1
	
	R.0 FDD
	-
	R.0 FDD
	-
	R.0 FDD
	-

	PDSCH allocation
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	13—36
	-
	13—36
	-
	13—36
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2.1
	
	R.6 FDD
	R.6 FDD
	R.6 FDD

	OCNG Patterns defined in D.1.1 (OP.1 FDD) and D.1.2 (OP.2 FDD)
	
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD
	OP.1 FDD
	OP.2 FDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	PDSCH_RA
	
	
	
	
	
	
	

	PDSCH_RB
	
	
	
	
	
	
	

	OCNG_RANote1
	
	
	
	
	
	
	

	OCNG_RBNote1 
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	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23, 24
	dBm/15 kHz
	-85.51 
	-85.51
	-103.85 
	-103.85 
	-116

	
	Bands 2, 5, 7 and 26 Note 5
	
	
	
	
	
	-114

	
	Band 25
	
	
	
	
	
	-112.5

	
	Bands 3, 8, 12, 13, 14, 17, 20, 22
	
	
	
	
	
	-113

	
	Band 9
	
	
	
	
	
	-115
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	dB
	-1.76
	-1.76
	-4.7
	-4.7
	-5.17
	-5.17

	RSRPNote3
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23, 24
	dBm/15 kHz
	-82.51
	-82.51
	-106.75 
	-106.75 
	-119.60
	-119.60

	
	Bands 2, 5, 7 and 26 Note 5
	
	
	
	
	
	-117.60
	-117.60

	
	Band 25
	
	
	
	
	
	-116.10
	-116.10

	
	Bands 3, 8, 12, 13, 14, 17, 20, 22
	
	
	
	
	
	-116.60
	-116.60

	
	Band 9
	
	
	
	
	
	-118.60
	-118.60

	RSRQNote3
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23, 24
	dB
	-14.77
	-14.77
	-16.76
	-16.76
	-17. 12
	-17. 12

	
	Bands 2, 5, 7 and 26 Note 5
	
	
	
	
	
	
	

	
	Band 25
	
	
	
	
	
	
	

	
	Bands 3, 8, 12, 13, 14, 17, 20, 22
	
	
	
	
	
	
	

	
	Band 9
	
	
	
	
	
	
	

	IoNote3
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23, 24
	dBm/9 MHz
	-50.75
	-50.75
	-73
	-73
	-85.49

	
	Bands 2, 5, 7 and 26 Note 5
	
	
	
	
	
	-83.49

	
	Band 25
	
	
	
	
	
	-81.99

	
	Bands 3, 8, 12, 13, 14, 17, 20, 22
	
	
	
	
	
	-82.49

	
	Band 9
	
	
	
	
	
	-84.49
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	dB
	3
	3
	-2.9
	-2.9
	-3.6
	-3.6

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Note 1:
OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
 Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.

Note 3:
RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.


For FDD Band 1 is taken as the starting point (yellow highlight), and any other bands that have the same reference sensitivity value in TS 36.101 [2] have the same Test parameters. However, for many bands the Refsens value is relaxed, for example Band 9 is relaxed 1dB (turquoise highlight). The lower limits of the RRM core requirements in TS 36.133 [3] are relaxed accordingly, for example:

Table 9.1.5.1-1: RSRQ Intra frequency absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands 1, 4, 6, 10, 11, 18, 19, 21, 23, 24, 33, 34, 35, 36, 37, 38, 39, 40
	Bands 2, 5, 7, 27, 41, [44]
	Band 25
	Band 26
	Band 28
	Bands 3, 8, 12, 13, 14, 17, 20, 22
	Bands 9, 42, 43

	
	
	
	
	Io
	Io
	Io
	Io
	Io
	Io
	Io

	RSRQ when RSRP Ês/Iot ≥ -3 dB
	dBm
	(2.5
	(4
	-121dBm/15kHz … -50dBm/ BWChannel
	-119dBm/15kHz … -50dBm/ BWChannel
	-117.5dBm/15kHz … -50dBm/ BWChannel
	-118.5dBm/15kHz … -50dBm/ BWChannel2
	-119.5dBm/15kHz … -50dBm/ BWChannel
	-118dBm/15kHz … -50dBm/ BWChannel
	-120dBm/15kHz … -50dBm/ BWChannel

	RSRQ when RSRP Ês/Iot ≥ -6 dB
	dBm
	(3.5
	(4
	-121dBm/15kHz … -50dBm/ BWChannel
	-119dBm/15kHz … -50dBm/ BWChannel
	-117.5dBm/15kHz … -50dBm/ BWChannel
	-118.5dBm/15kHz … -50dBm/ BWChannel2
	-119.5dBm/15kHz … -50dBm/ BWChannel
	-118dBm/15kHz … -50dBm/ BWChannel
	-120dBm/15kHz … -50dBm/ BWChannel

	Note 1:
Io is assumed to have constant EPRE across the bandwidth. 

Note 2:
The condition is -119dBm/15kHz … -50dBm/BWChannel when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz


Typically other side conditions also apply and are band-dependent, for example in TS 36.133 [3]:

B.3.1
Conditions for intra-frequency RSRP and RSRQ Accuracy Requirements

This section defines the E-UTRAN intra-frequency RSRP applicable for a corresponding operating band

The conditions for intra-frequency absolute RSRP and RSRQ accuracy requirements are defined in Table B.3.1-1

Table B.3.1-1 Intra-frequency absolute RSRP and RSRQ Accuracy Requirements

	Parameter
	Conditions

	
	Bands 
	Bands 
	Bands 


	Bands 


	Bands
	Bands
	Bands

	
	1, 4, 6, 10, 11, 18, 19, 21, 23, 24, 33, 34, 35, 36, 37, 38, 39, 40
	9, 42, 43
	2, 5, 7, 27,  41, [44]
	3, 8, 12, 13, 14, 17, 20, 22
	25
	26
	28

	RSRP|dBm (
	-127 dBm
	-126 dBm
	-125 dBm
	-124 dBm
	-123.5 dBm
	-124.5 dBm 1
	-125.5 dBm

	Note 1:
The condition is -125 dBm when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz


For FDD, the bands are grouped in the test case in TS 36.521-3, and the relaxation is in the set {0dB, 1dB, 1.5dB, 2dB, 3dB, 3.5dB}. We note that although Band 26 appears to have a 2.5dB relaxation, in the actual Test case Note 2 or Note 1applies, and the applicable relaxation is 2dB, the same as Bands 2, 5...

Currently there are no bands with relaxations of 0.5dB, 2.5dB, but it is possible that such relaxation values may be chosen by RAN4 in future. At present the largest Refsens relaxation is 3.5dB. It seems less likely that greater relaxations will be specified, as this affects cell coverage.  
The following changes to the spreadsheet are proposed to address the issues listed in section 1 above, and have been implemented in the attached example for Test cases 9.2.1.1 and 9.2.2.1:

a) In each band group, only the first one or two bands are listed. There will be no need to update if bands are added to an existing Refsens relaxation group (for example, the 1dB relaxation group) 
b) The spreadsheet tabs for FDD and TDD are combined, since FDD and TDD values are identical for any specific Refsens relaxation group (for example, the 1dB relaxation group). In effect this gives a “menu” of values, which can be selected for any new band where the Refsens relaxation value is already covered.
c) The bands are now listed in order of increasing Refsens value, making error checking much easier.      

Two additional points, also implemented in the attached example for Test cases 9.2.1.1 and 9.2.2.1:

· In section g) the requirements all refer consistently to the core specification TS 36.133. In general the core requirements are common to FDD and TDD. For RRM Test Tolerance analyses in general this has proved better than referring requirements to the test specification, which does not cover for example reselection margins.

· Narrow “placeholder” columns have been left in case RAN4 specifies bands with relaxations of 0.5dB or 2.5dB. At present these columns do not contain any formulae, but could easily be copied across from adjacent columns.  

It would also have been possible to remove all direct references to Bands in the spreadsheet, and refer only to Refsens relaxation values. However in our view this would make the spreadsheets rather disconnected from the test cases, and would make checking very difficult.
3. Recommendations

The changes in a) and c) above were implemented as a trial for TS 34.122 test cases 8.7.14+8.7.15 in R5-121238, found to be acceptable and agreed at RAN5#55 in Prague. After further consideration we believe that combining FDD and TDD tabs as in b) above will significantly reduce the maintenance burden, and we therefore recommend this change in addition. 

Anritsu would appreciate feedback from companies with experience of editing the 9.x RRM Test Tolerance analyses. If the feedback is generally favourable, we recommend: 
1) RAN5 technically endorses the changes proposed in this document, and in the attached example spreadsheet.
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