Page 1



3GPP TSG-RAN4 Meeting #59AH
Tdoc (
 R4-113329
Bucharest, Romaina, 27 June - 1 July 2011
Title:





Thresholds and margins for reporting of neighbour cells in RRM tests 
Source:


Anritsu

Agenda Item:


4.1.3, 4.2.3
Document for:


Discussion and decision
1.
Introduction

A discussion paper R4-112422 [4] was presented on this topic at RAN4#59 in Barcelona. The principle was agreed and the problem of insufficient margin in the test cases was recognised, but the recommended proposals were not agreed at that time. Further offline discussion tentatively agreed two main points:
· 3dB is a reasonable margin to allow for ETU70 fading, in addition to the +/-xdB AWGN UE RSRP accuracy

· The extra 3dB margin for ETU70 fading should be allowed both when the UE measured RSRP has to be above a threshold, and also when the UE measured RSRP has to be below a threshold
To confirm that these main points were a valid way forward, earlier RAN4 work on event-triggered reporting test cases was reviewed, specifically references [5] and [6]. This paper summarises the conclusions, and provides justification of the accompanying CRs for TS 36.133 Annex A proposed in [7] and for TS 25.133 Annex A proposed in [8] and [9]. 
2.
Review of earlier RAN4 work
R4-081139 [5] from Nokia and NSN uses 2 cells, and models the effect of ETU70 fading. It considers the combined effect of cell identification and RSRP measurement as separate processes, and considers the combined probability of success.
Table 1 in [5] shows various scenarios, and the one that was finally chosen allows +/-3dB for the AWGN UE RSRP accuracy (these test cases are for intra-frequency), and an extra 3dB for fading. This is the basis for the first bullet in the introduction.
R4-081431 [6] from Motorola agrees that ETU70 fading should be used in the test cases to avoid excessive variation in the RSRP estimate. The results show a smaller variation due to fading than the Nokia results as they are for measurement of one cell rather than a comparison of 2 cells, but the key point is that the variation is symmetric, meaning that the UE can report both above and below the true value. This is the basis for the second bullet in the introduction, that the extra 3dB margin for ETU70 fading should be allowed both when the UE measured RSRP has to be above a threshold, and also when the UE measured RSRP has to be below a threshold.
3.
Test cases with known problems
The following test cases are known to have insufficient margin as currently drafted. For each type, we give a brief summary of the changes proposed to give reliable test verdicts.

3.1. Test case A.8.9.1 in TS 36.133

Current status:

· Cell 2 PCCPCH_RSCP is compared to signalled value “Threshold other system” set to -71dBm

· Event B1 “Inter RAT neighbour becomes better than threshold” is intended to occur during T2.

· The applicable UE measurement accuracy is +/-8dB in AWGN, but the margin allowed is only 7dB

· There is no allowance for the effect of fading on the UE PCCPCH_RSCP measurement accuracy

Proposed changes:

· Decrease “Threshold other system” to -75dBm. This gives a total of (8dB margin for UE reporting accuracy and 3dB margin for fading) above the threshold during T2.

· Add a row in the cell 3 specific parameters table giving the derived parameter Io in dBm/1.28MHz. This helps to select the applicable PCCPCH_RSCP reporting accuracy.

Resulting levels and thresholds:
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Test case A.8.9.1 in TS 36.133, E-UTRAN FDD - UTRAN TDD event triggered reporting in fading propagation conditions
The test case should then reliably give the correct verdict. Changes are detailed in the accompanying CR [7].  

3.2. Test cases A.8.6.1, A.8.6.2 in TS 25.133
Current status:

· Cell 2 RSRP is compared to signalled value “Threshold other system” set to -96dBm

· Event 3c “The estimated quality of other system is above a certain threshold” is intended to occur during T2.

· The applicable UE measurement accuracy is +/-8dB in AWGN, but the margin allowed is only 6dB

· There is no allowance for the effect of fading on the UE RSRP measurement accuracy

· Event 3b “The estimated quality of other system is below a certain threshold” is intended to occur during T3

· The applicable UE measurement accuracy is +/-8dB in AWGN, but the margin allowed is only 6dB

· There is no allowance for the effect of fading on the UE RSRP measurement accuracy

Proposed changes:

· Decrease Cell 2 Noc to -100dm/15kHz, which gives Io below -70dBm during T3. The UE then enters a more accurate ±6dB reporting range during T3. 
· Increase “Threshold other system” to -95dBm. This gives a total of (6dB margin for UE reporting accuracy and 3dB margin for fading), below the threshold during T3.
· Increase Cell 2 Es/Noc to +16dB during T2 to give RSRP = -84dBm. This gives a total of (8dB margin for UE reporting accuracy and 3dB margin for fading) above the threshold during T2.

· Add a row in the cell 2 specific parameters table giving the derived parameter Io in dBm/9MHz. This helps to select the applicable UE RSRP reporting accuracy.

Resulting levels and thresholds:
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Test case A.8.6.1 in TS 25.133, Correct reporting of E-UTRAN FDD neighbours in fading propagation condition.

The test case should then reliably give the correct verdict. Changes are detailed in the accompanying CR [8].  

3.3. Test cases A.8.7.1, A.8.7.2 in TS 25.133
Current status:

· Cell 2 RSRP is compared to signalled value “Threshold other system” set to -96dBm

· Event 3a “The estimated quality of the currently used UTRAN frequency is below a certain threshold and the estimated quality of the other system is above a certain threshold” is intended to occur during T2.

· The applicable UE measurement accuracy is +/-8dB in AWGN, but the margin allowed is only 6dB

· There is no allowance for the effect of fading on the UE RSRP measurement accuracy

Proposed changes:

· Increase Cell 3 Es/Noc to +13dB during T2 to give RSRP = -85dBm. This gives a total of (8dB margin for UE reporting accuracy and 3dB margin for fading) above the threshold during T2.

· Add a row in the cell 3 specific parameters table giving the derived parameter Io in dBm/9MHz. This helps to select the applicable UE RSRP reporting accuracy.

Resulting levels and thresholds:
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Test case A.8.7.1 in TS 25.133, Correct reporting of E-UTRA FDD neighbours in fading propagation condition
The test case should then reliably give the correct verdict. Changes are detailed in the accompanying CR [9].  

4. Summary and recommendations

The CRs in [7] [8] and [9] are agreed at RAN4#59AH.
References

[1] TS 25.133 v8.13.0, Requirements for support of radio resource management (FDD) 

[2] TS 36.133 v8.13.0, E-UTRA Requirements for support of radio resource management
[3] TS 25.123 v8.9.0, Requirements for support of radio resource management (TDD)
[4] R4-112422, Anritsu: Thresholds and margins for reporting of neighbour cells in RRM tests
[5] R4-081139, Nokia, NSN: Initial analyses for intra-frequency cell identification test case
[6] R4-081431, Motorola: Considerations for event triggered measurement reporting tests in fading channels in LTE
[7] R4-11cccc, Anritsu: Thresholds and margins for reporting of neighbour cells in RRM test A.8.9.1

[8] R4-11aaaa, Anritsu: Thresholds and margins for reporting neighbour cells in RRM tests A.8.6.1, A.8.6.2
[9] R4-11bbbb, Anritsu: Thresholds and margins for reporting neighbour cells in RRM tests A.8.7.1, A.8.7.2
Annex A: Specification extracts for UE measurement accuracy
A.1. Extracts from TS 36.133 [2]
9.1.3.1
Absolute RSRP Accuracy

The absolute accuracy of RSRP is defined as the RSRP measured from a cell that has different carrier frequency from the serving cell.
The accuracy requirements in Table 9.1.3.1-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in 36.101 Section 7.3 for reference sensitivity are fulfilled.

RSRP|dBm( -127 dBm for Bands 1, 4, 6, 10, 11, 33, 34, 35, 36, 37, 38, 39, 40, 

RSRP|dBm( -126 dBm for Bands 9, 

RSRP|dBm( -125 dBm for Bands 2, 5, 7,

RSRP|dBm( -124 dBm for Bands 3, 8, 12, 13, 14, 17.
Table 9.1.3.1-1: RSRP Inter frequency absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions1

	
	
	Normal condition
	Extreme condition
	Bands 1, 4, 6, 10, 11, 33, 34, 35, 36, 37, 38, 39, 40
	Bands 2, 5, 7
	Bands 3, 8, 12, 13, 14, 17
	Band 9

	
	
	
	
	Io
	Io
	Io
	Io

	RSRP for Ês/Iot ( -6 dB
	dBm
	(6
	(9
	 -121dBm/15kHz … -70dBm/ BWChannel
	 -119dBm/15kHz … -70dBm/ BWChannel
	 -118dBm/15kHz … -70dBm/ BWChannel
	 -120dBm/15kHz … -70dBm/ BWChannel

	RSRP for Ês/Iot ( -6 dB
	dBm
	(8
	(11
	-70dBm/ BWChannel … -50dBm/ BWChannel
	-70dBm/ BWChannel … -50dBm/ BWChannel
	-70dBm/ BWChannel … -50dBm/ BWChannel
	-70dBm/ BWChannel … -50dBm/ BWChannel

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


A.2. Extract from TS 25.123 [3]
9.1.1.1
P-CCPCH RSCP (TDD)

These measurements consider P-CCPCH RSCP measurements for TDD cells. 

The measurement period for CELL_DCH and CELL_FACH state state can be found in section 8.

9.1.1.1.1
Absolute accuracy requirements
9.1.1.1.1.1
<< 3.84 Mcps TDD option skipped >>
9.1.1.1.1.2
1.28 Mcps TDD option

The accuracy requirements in table 9.1A are valid under the following conditions:


P-CCPCH RSCP ( -102 dBm


P-CCPCH Ec/Io > -8 dB


DwPCH_Ec/Io > -5 dB

Table 9.1A: P-CCPCH_RSCP absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	Normal condition
	Extreme condition
	Io [dBm/ 1.28 MHz]

	P-CCPCH_RSCP
	dBm
	( 6
	( 9
	-94...-70

	
	dBm
	( 8 
	( 11
	-70...-50






































































































































































































































�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.  





Page 1

