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1.
Introduction
RRM specification TS 36.133 [1] contains the Idle mode cell Re-selection requirements in Clause 4.2, and suitable test case outlines in Annex A.4. 
Comparing the relevant sections for TDD Idle mode cell Re-selection, there appears to be an incompatibility between the test case and the side conditions defined for Idle mode measurements. This paper aims to illustrate the potential problem and to suggest possible ways forward.   
The discussion is also relevant to the ongoing RAN5 discussion on Multi-cell signalling test cases in [2].   

2. Current specifications
Extract from Core requirements in TS 36.133 [1]:
4.2.2.3
Measurements of intra-frequency E-UTRAN cells

The UE shall be able to identify new intra-frequency cells and perform RSRP measurements of identified intra-frequency cells without an explicit intra-frequency neighbour list containing physical layer cell identities.

The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS36.304 within Tdetect,EUTRAN_Intra when that Treselection= 0 .  An intra frequency cell is considered to be detectable if:

-
RSRP|dBm > -124 dBm for Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39, 40 and RSRP Ês/Iot ( -3 dB,

-
RSRP|dBm( -123 dBm for Bands 9 and RSRP Ês/Iot ( -3 dB,

-
RSRP|dBm( -122 dBm for Bands 2, 5, 7, 11, 17 and RSRP Ês/Iot ( -3 dB,
-
RSRP|dBm( -121 dBm for Bands 3, 8, 12, 13, 14 and RSRP Ês/Iot ( -3 dB,

-
SCH_RP> -124 dBm for Bands 1, 4, 6, 10, 33, 34, 35, 36, 37, 38, 39, 40 and SCH Ês/Iot  ( -3 dB,
-
SCH_RP|dBm(-123 dBm for Band 9 and SCH Ês/Iot ( -3 dB,, 

-
SCH_RP |dBm( -122 dBm for Bands 2, 5, 7, 11, 17 and SCH Ês/Iot  ( -3 dB,
-
SCH_RP |dBm( -121 dBm for Bands 3, 8, 13, 14 and SCH Ês/Iot  ( -3 dB.
The UE shall measure RSRP at least every Tmeasure,EUTRAN_Intra (see table 4.2.2.3-1) for intra-frequency cells that are identified and measured according to the measurement rules. 

The UE shall filter RSRP measurements of each measured intra-frequency cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,EUTRAN_Intra/2

For an intra-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such that the UE shall be capable of evaluating that the intra-frequency cell has met reselection criterion defined [1] within Tevaluate,E-UTRAN_intra when Treselection = 0 as specified in table 4.2.2.3-1 provided that the cell is at least [3]dB better ranked.
Extract from Test case in TS 36.133 [1]:

A.4.2.2
E-UTRAN TDD – TDD Intra frequency case

A.4.2.2.1
Test Purpose and Environment

This test is to verify the requirement for the TDD-TDD intra frequency cell reselection requirements specified in section 4.2.2.3.

The test scenario comprises of 1 E-UTRA TDD carrier and 2 cells as given in tables A.4.2.2.1-1 and A.4.2.2.1-2. The test consists of two successive time periods, with time duration of T1 and T2 respectively. Both cell 1 and cell 2 are already identified by the UE prior to the start of the test. Cell 1 and cell 2 belong to different tracking areas. Furthermore, UE has not registered with network for the tracking area containing cell 2.
Table A.4.2.2.1-1: General test parameters for TDD intra frequency cell re-selection test case

	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell 
	
	Cell1
	

	
	Neighbour cells
	
	Cell2 
	

	Final condition
	Visited cell 
	
	Cell2
	

	E-UTRA RF Channel Number
	
	1
	Only one TDD carrier frequency is used.

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	Time offset between cells
	
	3 (s
	Synchronous cells

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Special subframe configuration
	
	6
	As specified in table 4.2-1 in 3GPP TS 36.211

	Uplink-downlink configuration
	
	1
	As specified in table 4.2-2 in 3GPP TS 36.21

	PRACH configuration index
	
	53
	As specified in table 5.7.1-3 in 3GPP TS 36.211

	DRX cycle length
	s
	1.28
	The value shall be used for all cells in the test.

	T1
	s
	15
	T1 need to be defined so that cell re-selection reaction time is taken into account.

	T2
	s
	15
	T2 need to be defined so that cell re-selection reaction time is taken into account.


Table A.4.2.2.1-2: Cell specific test parameters for TDD intra frequency cell re-selection test case in AWGN 

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	1

	BWchannel
	MHz
	10
	10

	OCNG Pattern defined in A.3.2.2.1 (OP.2 TDD)  
	
	OP.2 TDD
	OP.2 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote 1
	
	
	

	OCNG_RBNote 1 
	
	
	

	Qrxlevmin
	dBm
	-140
	-140

	Pcompensation
	dB
	0
	0

	Qhysts
	dB
	0
	0

	Qoffsets, n
	dB
	0
	0

	Cell_selection_and_

reselection_quality_measurement
	
	RSRP
	RSRP
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	dB
	2.36
	-3.33
	-3.33
	2.36
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	dBm/15 kHz
	-98
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	dB
	11
	8
	8
	11

	RSRP Note3
	dBm/15 kHz
	-87
	-90
	-90
	-87

	Treselection
	s
	0
	0
	0
	0

	Sintrasearch
	dB
	Not sent
	Not sent

	Propagation Condition 
	
	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: RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


This test corresponds to a scenario when the UE is near midway between two TDD intra-freq cells.
3. Discussion
For TDD, the subframes from the two cells are aligned to within 3(s, which is about half the cyclic prefix. Subframes 0 and 5, which contain the SCH from cell#1 and cell#2, will therefore overlap and cause interference to each other. Similarly, the RSRP symbols will have interference. As calculated in Table A.4.2.2.1-2 above, the Ês/Iot value for the weaker cell will be -3.33dB, which is outside the specified range of Ês/Iot  ( -3 dB given in the core requirement. The test case is therefore likely to be unreliable.
Cell setup considerations
Expressed as linear powers as seen by the UE, the Downlink signal is composed as below:
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.
As Ês/Iot for cell 2 is calculated as Cell 2 power / (Cell 1 power + Noc), and the RSRP (ranking) ratio for cell 1 is calculated as Cell 1 power / Cell 2 power, it is not possible to satisfy both the SCH Ês/Iot ( -3 dB condition for cell 2 and also the “at least [3]dB better ranked” condition for Cell 1.
Although the situation could be improved by increasing the geometry factor, both conditions would only be marginally satisfied with Noc at zero power.

Test uncertainty considerations
For a practical test to give a reliable verdict, it will be necessary to set the Cell 1 / Cell 2 power ratio to a little greater than 3dB, to allow for test system setup uncertainties. Similarly, the Ês/Iot for the weaker cell may drop a little lower than the nominal value calculated above, due to test system setup uncertainties. Although the detail of this falls within the domain of RAN5, some non-zero allowance will be required.
4. Recommendations

To test a scenario as currently described in test case A.4.2.2 with synchronous cells, either the Ês/Iot side condition could be extended to cover a greater range, or the cell ranking condition could be made tighter. In general we note that Idle mode requirements are set to be more relaxed than in connected mode.

As the Idle mode 3dB cell ranking condition is already comparable with the (3dB extreme condition RSRP Intra frequency relative accuracy in TS 36.133 [1] Table 9.1.2.2-1, it seems preferable to extend the  Ês/Iot side condition to lower than -3dB. For a two cell test case it need not be as low as the -6dB specified for connected mode in TS 36.133 [1] clause 8.1.2.2, so some relaxation is still possible compared to connected mode.
Note that TDD Intra-frequency Signalling test cases would also be restricted to 2 cells if the above approach is followed.

If the principle given in this Tdoc is agreed, revised numbers could be negotiated to minimise the impact on the UE, whilst maintaining testability.  
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