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1. Introduction

In RAN5 original test specification TS 36.523-3 clause 7.4.3.1, TD-LTE ever adopted the same method as LTE FDD that use different timing offset between cells on the same frequency to avoid the intra-frequency interference purely from test point of view, but as per RAN4 core specification requirement in section 7.4 in TS 36.133 [1] and the TD-LTE related operators requirements, RAN5 decided to keep alignment with the core spec and real network behaviour to make the intra-frequency cells synchronized. During RAN5#57, RAN5 updated rules for PDCCH candidates in TDD and reworked m' and m'' allocation for various C-RNTIs for 5/10/15/20 MHz in the tables for CCE start indices and updated SI scheduling for TDD avoiding usage of subframes 4 and 9 in TS 36.523-3 (R5-125755) to mitigate the intra-frequency interference. However with the synchronous intra-frequency cells, RAN5 is allocating the same RBs in SFN 0 and SFN 5 for all intra-frequency cells, this cause serious interference.
2. Discussion
2.1 All cells have the same allocated RBs in SFN0 and SFN5

From 3GPP test specification TS 36.523-3 clause 7.3.3.1 additional rules for BCCH scheduling scheme, we can know that BCCH on different cells are scheduled in the same RBs in SFN 0 and SFN 5 For TD-LTE, this method is feasible under the different timing offset between cells on the same frequency, but after RAN5 changed the TD-LTE cells to be synchronized, this will cause serious interference for intra-frequency cell BCCH transmission. RAN5 should think that schedule different RBs for different intra-frequency cells in one test case.
2.2 Different VRB assignment method

From the TTCN implementation for idle mode test cases, we can know that test cases are using the different DCI formats and VRB assignment methods: Localized VRB assignment and Distributed VRB assignment. For example: TC 6.1.2.12 is using DCI 1A and Localized VRB assignment，TC 6.1.2.3 is using DCI 1C and Distributed VRB assignment, we think that maybe the distributed VRB assignment method is helpful to channel estimation, it cannot reduce the interference, but help to improve the UE performance.
2.3 Measurement of intra-frequency E-UTRAN cells side conditions

For idle mode intra-frequency cell reselection, as per RAN4 core specification TS 36.133 clause 4.2.2.3 Measurements of intra-frequency E-UTRAN cells:
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 according to RSRP, RSRP Ês/Iot, SCH_RP and SCH Ês/Iot defined in Annex B.1.1 for a corresponding Band.
Table B.1.1-1: Conditions for measurements of intra-frequency E-UTRAN cells for cell re-selection

	Parameter
	E-UTRA operating bands
	Minimum RSRP
	Minimum SCH_RP
	RSRP Ês/Iot
	SCH Ês/Iot

	
	
	dBm/15kHz
	dBm/15kHz
	dB
	dB

	Conditions
	1, 4, 6, 10, 11, 18, 19, 21, 23, 24, 33, 34, 35, 36, 37, 38, 39, 40
	-124
	-124
	( -4
	( -4

	
	9, 42, 43
	-123
	-123
	
	

	
	28
	-122.5
	-122.5
	
	

	
	2, 5, 7, 27, 41, [44]
	-122
	-122
	
	

	
	26
	-121.5 Note 2
	-121.5 Note 2
	
	

	
	3, 8, 12, 13, 14, 17, 20, 22
	-121
	-121
	
	

	
	29 Note 3
	-121
	-121
	
	

	
	25
	-120.5
	-120.5
	
	

	NOTE 1:
For a UE supporting a band combination of E-UTRA carrier aggregation with one uplink carrier configuration, if there is a relaxation of receiver sensitivity ΔRIB,c as defined in TS 36.101 [5] due to the CA configuration, the RSRP and SCH_RP measurement side conditions shall be increased by the amount ΔRIB,c defined for the corresponding downlink band.

NOTE 2:
The condition is -122 dBm/15kHz when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.

NOTE 3:
This band is used only for E-UTRA carrier aggregation with other E-UTRA bands.


Also from RAN5 test specification TS 36.508 clause 6.2.2.1 DL signal levels:

6.2.2.1
Downlink signal levels
The default settings of suitable cells and non-suitable cells for E-UTRA are specified in table 6.2.2.1-1.

Cells which are expected to be undetectable for UE under test shall fulfil the condition of non-suitable “Off” cell in table 6.2.2.1-1.

Table 6.2.2.1-1: Default settings of suitable / non-suitable cells

	Power level type
	E-UTRAN
(Note 1-3)
	UTRAN
	GERAN

	
	Unit
	Power level
	
	

	Serving cell
	dBm/15kHz
	-85
	Table 6.1.1 (FDD) / 6.1.6a (TDD) [5]
	Table 6.1.10 [5]

	Suitable neighbour intra-frequency cell
	dBm/15kHz
	-91
	Table 6.1.2 (FDD) / 6.1.7 (TDD) [5]
	n/a

	Suitable neighbour inter-frequency cell
	dBm/15kHz
	-97
	Table 6.1.2 (FDD) / 6.1.7 (TDD) [5]
	Table 6.1.10 [5]

	Non-suitable cell
	dBm/15kHz
	-115
	Table 6.1.3 (FDD) / 6.1.8 (TDD) [5]
	Table 6.1.11 [5]

	Non-suitable “Off” cell
	dBm/15kHz
	≤ -145
	Table 6.1.4 (FDD) / 6.1.9 (TDD) [5]
	Cell is switched-off

	Note 1:
The power level is specified in terms of cell-specific RS EPRE instead of RSRP as RSRP is a measured value and cannot be directly controlled by the SS.

Note 2:
Power levels are specified based on the precondition that q-Hyst, a3-Offset and hysteresis are 0 dB.

Note 3:
The power level is specified at each UE Rx antenna.


The default signal level uncertainty is specified in table 6.2.2.1-2 for any level specified, unless a tighter uncertainty is specified by a test case in TS 36.523-1 [18].

Table 6.2.2.1-2: SS signal level uncertainty

	
	Absolute signal level uncertainty for each cell
	Relative signal level uncertainty between multiple cells

	Intra-frequency
	+/-3 dB at each test port
	+/-3 dB

	Inter-frequency
	+/-3 dB at each test port
	See Note 1

	Note 1:
For Inter-frequency cells the relative signal level uncertainty between multiple cells is determined by the absolute uncertainty of each cell, and does not have any additional constraint.


Cell-specific RS EPRE setting should be equal to or higher than -115 dBm except for Non-suitable "Off" cell. The figure is chosen to ensure that for all bands the DL signal is within the RSRP measurement range specified in TS 36.133 [39] clauses 9.1.2 and 9.1.3, taking into account the SS default absolute signal level uncertainty.

NOTE: (The power spectral density of a white noise source; specified in TS 36.133 [39]) can be assumed to be -Infinity [dBm/15kHz] for all intra and inter frequency test cases. It is applicable to both idle mode and connected mode in TS 36.523-1 [18], unless otherwise specified in specific test cases.

For test cases requiring AWGN (Noc), the default level uncertainty is specified in table 6.2.2.1-3 for any level specified, unless a tighter uncertainty is specified by a test case in TS 36.523-1 [18].

Table 6.2.2.1-3: SS AWGN level uncertainty

	
	Absolute AWGN level uncertainty for each frequency

	Intra-frequency
	+/-3 dB at each test port

	Inter-frequency
	+/-3 dB at each test port


6.2.2.2
Measurement accuracy and side conditions

Measurement accuracy shall be considered in setting downlink power levels.

RSRP measurement accuracy in E-UTRA RRC_IDLE state is specified in table 6.2.2.2-1, derived from TS 36.133 [39] clauses 4.2.2.3 and 4.2.2.4. This measurement accuracy is applicable to idle mode test cases specified in TS 36.523-1 [18]. For the serving cell and suitable neighbour cells, the following side conditions shall be satisfied including the effect of signal level uncertainty.

- RSRP ( -121 dBm

- RSRP Ês/Iot ( -4 dB

- SCH_RP ( -121 dBm

- SCH Ês/Iot ( -4 dB

Table 6.2.2.2-1: RSRP measurement accuracy in E-UTRA RRC_IDLE state

	
	Absolute RSRP measurement accuracy
	Relative RSRP measurement accuracy

	Intra-frequency
	+/-6 dB
	+/-3 dB

	Inter-frequency
	+/-6 dB
	+/-5 dB


……
Signal level difference between the serving cell and any suitable intra-frequency neighbour cell shall be nominally 6 dB to satisfy the measurement accuracy requirement and its side conditions specified in TS 36.133 [39]. This figure is chosen based on the following preconditions for intra-frequency cells.

- Interference to reference signals from reference signals of other cells is eliminated by Physical Cell Identity shifting as specified in TS 36.523-3 [20].

- Interference to reference signals from PDSCH with SI-RNTI of other cells is negligible because it’s sparse enough.

- Interference to reference signals from PDSCH of the serving cell is controlled by satisfying the conditions of clauses 6.2.2.1 and 6.2.2.2.

- Interference to P-SS/S-SS from P-SS/S-SS of other cells is eliminated by frame timing shifting as specified in TS  36.523-3 [20].

- Interference to P-SS/S-SS from PDSCH of other cells is eliminated by PDSCH resource allocation as specified in TS  36.523-3 [20].
We can know that RAN5 signalling is applying the maximum uncertainty value for the downlink signal levels, and cause the cell power levels for serving cell and suitable intra-frequency neighbour cells does not meet the side condition - RSRP Ês/Iot ( -4 dB, if we refer to the RRM performance test cases defined by RAN4 in TS 36.133 and RAN5 in TS 36.521-3, we can know that they are setting the signal level difference between serving cell and suitable intra-frequency neighbour cell to be about 3dB, for example A.4.2.1 and A.4.2.2: the serving cell signal level is -82 dBm/15 kHz, the suitable intra-frequency neighbour cell is -85 dBm/15 kHz. After taking into account the SS uncertainty, the value in real testing after RAN5 detailed analysis in TS 36.521-3: the serving cell signal level is -81.55 dBm/15 kHz, the suitable intra-frequency neighbour cell is -85 dBm/15 kHz. 
The signalling test cases are mainly used for the protocol tests in accordance with the relevant RAN and CT WGs, the signal levels setting is just used to set the test environment to facilitate the testing, it is not the test point, but now as per the current setting, it is creating the serious test environment and is not beneficial to the signalling test cases, so we suggest that signalling test cases can adopt the similar values with the RRM test cases in signal level setting. 

As per the above analysis, we know it is an unreasonable setting, but it is affecting almost all signalling test cases, this will bring relative changes in signalling test case, after considering this, maybe the schedule different cell BCCH in different RBs is the most feasible way forward.
3. Proposal
It is proposed that:

· BCCH is scheduled in different RBs for different intra-frequency cells in one test case;
· Adopt distributed VRB assignment method for those intra-frequency cells in one test case;
· As per core specification TS 36.133 cluase 4.2.2.3 measurements of intra-frequency E-UTRAN cells requirements and the corresponding test case to verify this requirement, suggest to change the suitable intra-frequency cell power level from the current -91dB to –x dB. 
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