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1.
Introduction

The version of TS 36.521-3 incorporated in this .zip file contains a Text proposal for E-UTRAN FDD to GSM cell re-selection section.

2. Summary

The text proposal is for E-UTRAN FDD to GSM cell re-selection case making changes to the following sections:

· Updated Editor’s note to bring it in alignment with current status

· Update to the minimum requirements to include the side conditions to clarify that the Nlayers is increased by one if one or more GSM frequency groups are added requirements. This change will align TS 36.521-3 with core specification TS 36.133 in document R4-090996

· Update to the minimum requirements to include the UE measurement capability in idle mode requirements. This change will align TS 36.521-3 with core specification TS 36.133 in document R4-091006

· Updated E-UTRAN FDD-GSM cell re-selection tests clarifying the correct behaviour when TreselectionEUTRAN is not a multiple of idle mode re-selection evaluation period. This change will align TS 36.521-3 with core specification TS 36.133 in document R4-090465

· Updated E-UTRAN FDD-GSM cell re-selection test for when the GSM cell is of lower priority test requirements. This change will align TS 36.521-3 with core specification TS 36.133 in document R4-090939

· Updated message contents SIB7 IE “geran-BCCH-Configuration” to be changed to “commonInfo” and IE “Geran-CellReselectionPriority” to be changed to “cellReselectionPriority” based on core specification TS 36.331. IE “ncc-Permitted” parameter is set to ‘11111111'B to be in alignment with TS 36.508. The changes are highlighted in yellow.
Whilst the test cannot yet be considered complete, it forms a starting point which can be built on as the information becomes available. At the start of the test definition, all the aspects known to be incomplete are listed, allowing the current completion status of the test to be accurately assessed. As the test is developed, the aspects known to be either missing or not yet determined can be removed from the list, to the point where the test is considered to be complete.

3. Recommendations

Incorporate the text into the current draft of TS 36.521-3.
4.4.1
E-UTRAN FDD – GSM cell re-selection

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· 
· The Test tolerances applicable to this test are undefined

· The Test system uncertainties applicable to this test are undefined
· Statistical testing of cell re-selection delay performance requirements are undefined

4.4.1.1
Test purpose

To verify that the UE is able to search and measure neighbouring GSM cells and compare to the E-UTRA serving cell to meet the inter-RAT cell re-selection requirements.

4.4.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward that support GERAN UE.
4.4.1.3
Minimum conformance requirements

The cell re-selection delay shall be less than 4 * Tmeasure, GSM + TBCCH in RRC_IDLE state.

If the SServingCell of the E-UTRA serving cell is greater than Snonintrasearch then:

- 
The UE may not search for, or measure GSM cells if the priority of GSM is lower than the serving cell.

- 
The UE shall search for and measure GSM cells if the priority of GSM is higher than the serving cell. The minimum rate at which the UE is required to search for and measure such layers may be reduced in this scenario to maintain UE battery life.

If the SServingCell of the E-UTRA serving cell is less than or equal to Snonintrasearch then the UE shall measure, according to the measurement rules defined in TS36.304 [6] at least every Tmeasure,GSM as defined in table 4.2.2.5.3-1 of TS 36.133 [4] clause 4.2.2.5.3:

- 
If a detailed neighbour cell list is provided, the signal level of the GSM BCCH carrier of each GSM neighbour cell indicated in the measurement control system information of the serving cell; or

- 
If only BCCH carriers are provided, the signal level of the GSM BCCH carriers indicated in the measurement control system information of the serving cell

If the RSRP of the E-UTRA serving cell is greater than Threshx, high then the UE shall search for GSM BCCH carrier at least every Thigher_priority_search where Thigher_priority_search is described in TS 36.133 [4] clause 4.2.2 as Thigher_priority_search = (60 * Nlayers) seconds, where the parameter Nlayers is the total number of configured higher priority E-UTRA carrier frequencies and is additionally increased by one if one or more groups of GSM frequencies is configured as a higher priority. When higher priority GSM BCCH carriers are found by the higher priority search, they shall be measured at least every Tmeasure,GSM, and the UE shall decode the BSIC of the GSM BCCH carrier. If, after detecting a cell in a higher priority search, it is determined that re-selection has not occurred then the UE is not required to continuously measure the detected cell to evaluate the ongoing possibility of re-selection, or to continuously verify the BSIC of the GSM BCCH carrier every 30s.
However, the minimum measurement filtering requirements specified shall still be met by the UE before it makes any determination that it may stop measuring the cell.

The UE shall maintain a running average of 4 measurements for each GSM BCCH carrier. The measurement samples for each cell shall be as far as possible uniformly distributed over the averaging period.

If continuous GSM measurements are required by the measurement rules in TS 36.304 [6], the UE shall attempt to verify the BSIC at least every 30 seconds for each of the 4 strongest GSM BCCH carriers. If a change of BSIC is detected for one GSM cell then that GSM BCCH carrier shall be treated as a new GSM neighbour cell. If the UE detects on a BCCH carrier a BSIC which is indicated as not allowed for that carrier in the measurement control system information of the serving cell, the UE is not required to perform BSIC re-confirmation for that cell. 
The UE shall not consider the GSM BCCH carrier in cell re-selection, if the UE cannot demodulate the BSIC of that GSM BCCH carrier. Additionally, the UE shall not consider a GSM neighbour cell in cell re-selection, if it is indicated as not allowed in the measurement control system information of the serving cell.

The UE shall evaluate the inter-RAT cell re-selection criteria as defined in TS 36.304 [6] at least every DRX cycle. The DRX cycle length is 1.28 seconds. When a non-zero value of TreselectionEUTRAN is used, the UE shall only perform re-selection on an evaluation which occurs simultaneously to, or later than the expiry of the TreselectionEUTRAN timer.
At inter-RAT cell re-selection, the UE shall monitor the downlink of serving cell for paging reception until the UE is capable to start monitoring downlink channels for paging reception of the target inter-frequency cell. For E-UTRAN to GSM cell re-selection the interruption time must not exceed TBCCH + 50 ms. TBCCH is the maximum time allowed to read BCCH data from a GSM cell [15].
For idle mode cell re-selection purposes, the UE shall be capable of monitoring at least:

-
Depending on UE capability, 3 FDD E-UTRA inter-frequency carriers, and
-
Depending on UE capability, 32 GSM carriers
In RRC_IDLE state, the UE shall be capable of monitoring a total of at least 7 carrier frequency layers comprising of any allowed combination of E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD and GSM layers (one GSM layer corresponds to 32 cells). 

The normative reference for this requirement is TS 36.133 [4] clause 4.2.2.5.3 and A.4.4.1.
4.4.1.4
Test description

4.4.1.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.
Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.1.
 1. Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.14 for UEs that support receive diversity or figure A.12 for UEs that do not support receive diversity.
2. The general test parameter settings are set up according to Table 4.4.1.4.1-1.

3. Propagation conditions are set according to Annex B clause B. 0.

4. Message contents are as defined in clause 4.4.1.4.3.

5. There is one E-UTRA FDD cell and one GSM cell specified in the test. Cell 1 (E-UTRA FDD cell) is the cell used for registration with the power level set according to Annex C.0 and C.1 for this test.
Table 4.4.1.4.1-1: General Test Parameters for E-UTRAN FDD – GSM cell re-selection test case

	Parameter
	Unit
	Value
	Comment

	Initial condition
	Active cell 
	
	Cell1
	UE shall be forced to cell 1 in the initialisation phase and shall be able to detect and monitor the 4 strongest GSM BCCH carriers in T1. Cell 1 is an E-UTRA FDD cell.

	Final condition
	Neighbour cell 
	
	Cell2
	UE shall perform reselection to cell 2 during T2. Cell 2 is a GSM cell.

	E-UTRA RF Channel Number
	
	1
	1 E-UTRA FDD carrier frequency

	GSM ARFCN
	
	1
	12 GSM BCCH carriers are used

	PRACH configuration
	
	4
	As specified in table 5.7.1-2 in TS 36.211 [9]

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

	CP length of cell 1
	
	Normal
	

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

	T1
	s
	35
	T1 need to be defined so that cell re-selection reaction time is taken into account.

	T2
	s
	35
	T2 need to be defined so that the higher layer search periodicity and cell re-selection reaction time are taken into account.

	Propagation channel
	
	AWGN
	


4.4.1.4.2
Test procedure

The test consists of one active cell and one neighbour cell. The UE is requested to monitor the neighbouring cells on one E-UTRA FDD carrier and twelve GSM cells. In the test there are two successive time periods, with time duration of T1 and T2 respectively. Cell 1 (E-UTRA FDD cell) and Cell 2 (GSM cell) shall belong to different Location Areas. By the end of T1, the UE has identified BSIC on the GSM BCCH carrier of Cell 2 but the signal levels do not meet the re-selection criterion during T1. At the start of T2, the signal levels change such that Cell 2 meets the re-selection criterion. The GSM layer is configured at a lower priority than the serving E-UTRA FDD layer.

1. Ensure the UE is in State 2 according to TS 36.508 [7] clause 4.5.2.
2. Set the parameters according to T1 in Table’s 4.4.1.5-1 and 4.4.1.5-2. Propagation conditions are set according to Annex B clause B.1.1. T1 starts.

3. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table’s 4.4.1.5-1 and 4.4.1.5-2.

4. The SS waits for location update information from the UE to perform cell re-selection on Cell 2.

5. If the UE responds on Cell 2 during time duration T2 within 27.9 seconds from the beginning of time period T2 then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one. 

6. Repeat step 1-5 until the confidence level according to Table G.2.6-1 in Annex G clause G.2 is achieved. 
4.4.1.4.3
Message contents

Message contents are according TS 36.508 [7] clause 4.6 with the following exceptions: 


	

	
	
	
	

	
	
	
	

	
	
	
	


Table 4.4.1.4.3-2: SystemInformationBlockType3: Additional E-UTRAN FDD to GSM cell re-selection test point 2 requirement
	Derivation Path: TS 36.508 [7] clause  4.4.3.3, Table 4.4.3.3-2 SystemInformationBlockType3

	Information Element
	Value/remark
	Comment
	Condition

	cellReselectionServingFreqInfo SEQUENCE {
	
	
	

	  s-NonIntraSearch
	Not present
	 
	

	  threshServingLow
	22 (44 dB)
	44 is actual value in dB (22 * 2 dB)
	

	  cellReselectionPriority
	4
	
	

	 }
	
	
	

	 intraFreqCellReselectionInfo SEQUENCE {
	
	
	

	  q-Rxlevmin
	-70 (-140 dBm)
	-140 is actual value in dBm (-70 * 2 dBm)
	


Table 4.4.1.4.3-3: SystemInformationBlockType7: Additional E-UTRAN FDD to GSM cell re-selection test requirement
	Derivation Path: TS 36.508 [7] clause  4.4.3.3, Table 4.4.3.3-3 SystemInformationBlockType7

	Information Element
	Value/remark
	Comment
	Condition

	 commonInfo SEQUENCE {
	
	
	

	   cellReselectionPriority
	0
	
	

	   ncc-Permitted
	‘11111111'B
	 
	

	   q-RxLevMin
	-70 (-140 dBm)
	-140 is actual value in dBm (-70 * 2 dBm)
	

	   threshX-High 
	12 (24 dB)
	24 is actual value in dB (12 * 2 dB)
	

	   threshX-Low
	12 (24 dB)
	24 is actual value in dB (12 * 2 dB)
	


Table 4.4.1.4.3-4: PRACH-ConfigCommonDEFAULT: Additional E-UTRAN FDD to GSM cell re-selection test requirement
	Derivation Path: TS 36.508 [7] clause  4.6.3, Table 4.6.3-7 PRACH-ConfCommonDEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	Prach-ConfigInfo SEQUENCE {
	
	
	

	  Prach-ConfigurationIndex
	4
	
	


4.4.1.5
Test requirement
Tables 4.4.1.4.1-1, 4.4.1.5-1 and 4.4.1.5-2 defines the primary level settings including test tolerances for E-UTRAN FDD to GSM cell re-selection test case.
Table 4.4.1.5-1: Cell Specific Test requirement Parameters for Cell 1 E-UTRAN FDD cell

	Parameter
	Unit
	Cell 1

	
	
	T1
	T2

	E-UTRA RF Channel number
	
	1

	BWchannel
	MHz
	10

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

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
	

	Qrxlevmin
	   dBm
	-140
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	dBm/15 kHz
	-98

	RSRP
	dBm/15 KHz
	-89 + TT
	-100 + TT
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	dB
	9 + TT
	-2 + TT


	TreselectionEUTRAN
	s
	0

	Snonintrasearch
	dB
	Not sent 

	Threshserving, low
	dB
	44

	Threshx, low Note 2
	dB
	24

	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: This refers to Threshx, low which is included in E-UTRA system information, and is a threshold for GSM target cell.



Table 4.4.1.5-2: Cell Specific Test requirement Parameters for Cell 2 GSM cell

	Parameter
	Unit
	Cell 2 (GSM)

	
	
	T1
	T2

	Absolute RF Channel Number
	
	ARFCN 1

	RXLEV
	dBm
	-90 + TT
	-75 + TT

	RXLEV_ACCESS_MIN
	dBm
	-104

	MS_TXPWR_MAX_CCH
	dBm
	33



The cell re-selection delay is defined as the time from the beginning of time period T2, to the moment when the UE camps on Cell 2, and starts to send the RR Channel Request message for location update to Cell 2.
The cell re-selection delay test requirement in this case is expressed as:

Cell re-selection delay = 4 * TmeasureGSM + TBCCH
TmeasureGSM = 6.40 s; as specified in TS 36.133 [4] clause 4.2.2.5.3
TBCCH = 1.9 s; maximum time allowed to read the BCCH data from GSM cell, when being synchronized to a BCCH carrier; as specified in TS 45.008 [15] clause 6.2 

The cell re-selection delay shall be less than a total of 27.9 seconds in this test case (note: this gives a total of 26 seconds for the TmeasureGSM calculation plus 1.9 s for TBCCH but the test allows 27.9 seconds).
For the test to pass, the total number of successful tests shall be more than 90% of the cases with a confidence level of 95%.
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