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8.3.12
Handover to CSG/Hybrid Cell
8.3.12.1
Inter-frequency inbound handover to UMTS CSG cell without reporting proximity indication

8.3.12.1.1
Definition
Test to verify the UE can report the Cell Identity, CSG ID and CSG membership indication of inter-frequency CSG cells without reporting proximity indication.

8.3.12.1.2
Conformance requirement

1: Inter-frequency measurements for CSG/Hybrid cells:

For each cell reported in the IE "Cell measured results" of an inter-frequency Measurement Report, which is also included in the IE "Inter-frequency SI Acquisition" associated with the measurement:

1>
if the UE managed to acquire the system information of the concerned cell: 

2>
include the following IEs in the IE "Cell measured results":
3>
"Cell Identity" IE;

3>
if the concerned cell broadcasts a CSG identity:

4>
"CSG Identity" IE.

4>
"CSG Member indication" IE and set it to "member" if CSG identity of the concerned cell is present in UE’s CSG whitelist.

If the UE needs measurement gaps to read the system information on the non-used frequency, the system information of the reported cell can be acquired by the UE via autonomous measurement gaps when the IE "Inter-frequency SI Acquisition" is received by the UE, i.e., UE is allowed to temporarily abort communication with the serving cell to perform SI acquisition within the limits (detailed value is FFS). UE shall send the measurement report before the maximum provided time specified in IE “Periodical reporting criteria” if the UE is able to acquire SI early.
2: Inter-frequency Measurement Procedure of CSG and Hybrid cells:

1)
The SRNC configures the UE with a measurement having "CSG Proximity detection" as measurement type.
2)
The UE sends an "entering" CSG proximity indication when it determines it may be near a cell, (based on UE implementation) whose CSG ID is in the UE’s CSG whitelist. The CSG proximity indication includes the RAT and frequency of the cell.
3)
The SRNC configures a measurement on the concerned frequency/RAT to measure CSG/hybrid cells. Compressed mode gaps, if required by the UE, are also activated to allow UE to perform measurements on the reported RAT and frequency. The network may also use the proximity indication to minimize the requesting of handover preparation information of CSG/hybrid cells by avoiding requesting such information when the UE is not in the geographical area where cells whose CSG IDs are in the UEs CSG whitelist are located.

4)
The UE sends a measurement report including the measured PSCs/PCIs.

5)
The SRNC configures the UE to perform SI acquisition and reporting of a particular PSC/PCI. 

6)
The UE performs SI acquisition using autonomous gaps, i.e., the UE may suspend reception and transmission with the SRNC within the limits (the limit is currently FFS) to acquire the relevant system information from the target HNB/HeNB.
7)
The UE sends a measurement report including Cell Identity, CSG ID and CSG membership indication.

8)
SRNC can then proceed with the handover processing. The handover processing for inter-frequency handover to a CSG/Hybrid cell is described in [6].

NOTE:
The above steps also apply to inter-RAT mobility from UMTS cell to HeNB.

After sending an "entering" CSG proximity indication (step 2), if the UE determines that it is no longer near any cell (on the reported proximate RAT and frequency) whose CSG ID is in the UE’s CSG whitelist, the UE sends a "leaving" CSG proximity indication to the SRNC. Upon reception of this indication, the SRNC may reconfigure the UE to stop measurements on the reported RAT and frequency.
In the above procedure, step 2 may not be performed in case the UE has not previously visited the HNB, e.g., when the UE first visits a CSG/hybrid cell.

The PSC/PCI confusion is resolved by steps 5, 6 and 7. The SRNC can request SI acquisition and reporting for any PSC/PCI, not limited to PSCs/PCIs of CSG or hybrid cells
3: The CSG SI acquisition delay is defined as the time between any occurrences that will trigger a SI decoding until the UE starts to transmit over the Uu interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. The measurement reporting delay also excludes any RRC procedure delay which is defined in [16] when SI reading is initiated by a measurement control message.

For intra frequency CSG cells, CSG SI decoding is typically triggered when a cell with primary scrambling code in a preconfigured range meets the criteria for measurement reporting. For inter frequency CSG cells, CSG SI decoding is explicitly requested by RRC signalling.

The CSG SI reporting delay shall not be more than TCSG-SI-Report where TCSG-SI-Report in ms is given by

TCSG-SI-Report = [630]+ 40*SIB3_REP

SIB3_REP is the repetition period at which the CSG cell schedules SIB3 blocks in units of frames

This requirement is applicable for CSG target cell configurations where the information required to make the SI report can be determined from the MIB and SIB3 alone, and SIB3 is not segmented into multiple TTI. Additionally, for the requirement to be applicable, the reception conditions shall be [TBD] such that the system frame number of the target CSG cell, the MIB and SIB3 can each be successfully decoded in no more than four attempts.
Test requirement = RRC Procedure delay + TCSG-SI-Report
Reference

1: 3GPP TS 25.331, clause 14.7a.2.

2: 3GPP TS 25.367, clause 8.1.2.
3: 3GPP TS 25.133, clause 5.13.2, A.5.11.2
8.3.12.1.3
Test purpose

1.
To confirm  that the UE can report the PSC of inter-frequency CSG cells and the PSC reported is within the range configured by the SRNC. 

2.
To confirm  that the UE can report the Cell Identity, CSG ID and CSG membership indication of  inter-frequency CSG cells.
8.3.12.1.4
Method of test

Initial Condition

System Simulator:
3 cells–Cell 1 ,cell 4 and cell5 are active.

The CSG id of the Cell4 is 2.
The SIB3_REP of cell 4  SIB3 scheduling is 64.
User Equipment:

The UE Allowed CSG List contains CSG2.
The UE is PS-DCCH+DTCH_DCH (state 6-10) or CS-DCCH+DTCH_DCH (state 6-9)  or PS+CS-DCCH+DTCH_DCH (state 6-14) as specified in clause 7.4 of TS 34.108, depending on the CN domain(s) supported by the UE.

Related ICS/IXIT statement(s)
-
UE supports FDD 
-
UE supports Compressed mode.

-
UE supports the capability of inter-frequency SI acquisition for HO.
Test Procedure

Table 8.3.12.1-1 illustrates the downlink power to be applied for the 3 cells.

Table 8.3.12.1-1

	Parameter
	Unit
	Cell 1
	Cell4
	Cell 5

	Test Channel
	
	1
	
	2

	
	
	T0
	T1
	T2
	T0
	T1
	T2
	T0
	T1
	T2

	CPICH_Ec
	dBm/3.84MHz
	-55
	-75
	-75
	-55
	-60
	-60
	-60
	-60
	-80


The three cells are all active. The UE is initially in CELL_DCH and has a radio bearer with the cell1.

At instant T0, the downlink is changed according to what is shown in table 8.3.12.1 -1. The SS then sets up inter-frequency measurements (event 2d), by sending a MEASUREMENT CONTROL message to the UE.
At instant T1, the downlink power is changed according to what is shown in table 8.3.12.1 -1. The UE shall thus send a MEASUREMENT REPORT with 2d event to the SS.

The SS sends MEASUREMENT CONTROL with 1c event to enable the CSG VAS active set in the UE.

The SS configures then compressed mode (if required), to prepare the UE for inter-frequency measurements, by sending a PHYSICAL CHANNEL RECONFIGURATION message on DCCH using AM-RLC. The UE shall answer with a PHYSICAL CHANNEL RECONFIGURATION COMPLETE message.
The SS then sets up inter-frequency measurements (event 2c), by sending a MEASUREMENT CONTROL message to the UE. Compressed mode is started at the same time in that message (if required).
At instant T2, the downlink power is changed according to what is shown in table 8.3.12.1 -1. The UE shall thus send a MEASUREMENT REPORT with 2c event to the SS.
The SS then sets up SI acquisition of cell 4 by sending a MEASUREMENT CONTROL message to the UE. Compressed mode is started at the same time in that message (if required). And then the UE shall answer the cell identity, CSG ID and CSG membership indication of the cell 4.
Independent of the UE requiring compressed mode, the SS then continues by sending a PHYSICAL CHANNEL RECONFIGURATION message to the UE on DCCH using AM-RLC, to order it to perform timing reinitialised inter-frequency handover to cell4.
The UE shall then transmit a PHYSICAL CHANNEL RECONFIGURATION COMPLETE message to the SS when the inter-frequency handover has succeeded. In case the initial condition was CS-DCCH+DTCH_DCH, that message shall contain the IEs "COUNT-C activation time" and the IE "START list" (in the IE "Uplink counter synchronisation info"), indicating to the SS when and from which value to start incrementing the HFN part of the COUNT-C variable used for ciphering.
Expected sequence

	Step
	Direction
	Message
	Comment

	
	UE
	SS
	
	

	1
	
	
	The SS changes the power of the three cells according to column T0 in table8.3.12.1

	2
	(
	MEASUREMENT CONTROL
	The SS configures a measurement to the UE. Event 2d is configured.

	3
	
	
	The SS re-adjusts the downlink transmission power settings of the cell1 according to columns "T1" in table 8.3.12.1-1.

	4
	(
	MEASUREMENT REPORT
	The UE sends 2d event to the SS.

	5
	(
	MEASUREMENT CONTROL
	The SS configures a measurement with 1c event. The cell information is set to the same as the cell1.

	6
	(
	PHYSICAL CHANNELRECONFIGURATION
	The SS instructs UE to begin compressed mode operation.

(for FDD only)

	7
	(
	PHYSICAL CHANNELRECONFIGURATION COMPLETE
	(for FDD only)

	8
	(
	MEASUREMENT CONTROL
	The SS configures a measurement to measure cells. The message includes the PSC range,the compressed mode gaps and the parameters of the event 2c.

	9
	
	
	The SS re-adjusts the downlink transmission power settings of the cells according to columns "T2" in table 8.3.12.1-1.

	10
	(
	MEASUREMENT REPORT
	The UE sends a measurement report including the measured PSCs for cell 4 and event 2c.

	11
	(
	MEASUREMENT CONTROL
	The SS configures the UE to perform SI acquisition and reporting of cell 4.

	12
	
	
	The UE performs SI acquisition to acquire the relevant system information from the cell4.

	13
	(
	MEASUREMENT REPORT
	The UE sends a measurement reporting including the cell identity, CSG ID and CSG membership indication of the cell 4.

	14
	(
	PHYSICAL CHANNEL RECONFIGURATION
	The SS orders the UE to perform timing re-initialised inter-frequency handover to cell 4.

	15
	(
	PHYSICAL CHANNEL RECONFIGURATION COMPLETE
	After the UE has succeeded in performing the inter-frequency handover, it shall send a PHYSICAL CHANNEL RECONFIGURATION COMPLETE message to the SS using the new configuration

	16
	((
	CALL C.3
	If the test result of C.3 indicates that UE is in CELL_DCH state, the test passes, otherwise it fails.


Specific Message Contents

MEASUREMENT CONTROL (Step 2)

Use the same message sub-type found in TS 34.108, clause 9, with the following exceptions

	Information Element
	Value/remark

	Measurement identity
	1

	Measurement command
	Setup

	CHOICE Measurement type
	

	-Inter-frequency measurement
	

	  - Measurement validity
	CELL_DCH state

	  - CHOICE report criteria
	

	   - Inter-frequency measurement reporting criteria
	

	    - Parameters required for each event
	

	        - Inter-frequency event identity
	2d

	        - Threshold used frequency 
	-70dBm

	        - W used frequency
	0.0

	        - Hysteresis
	2(1dB)

	        - Time to trigger
	5000ms


MEASUREMENT REPORT (Step 4)
	Information Element
	Value/remark

	Measurement identity
	Check to see if set to 1

	Measured results
	Check to see if it is absent

	Additional measured results
	Check to see if it is absent

	Event results
	Inter-frequency measurement event results,

	 - CHOICE event result
	

	  - Inter-frequency measurement event results
	

	   - Inter-frequency event identity
	2d


MEASUREMENT  CONTROL  (Step 5) 

Use the same message sub-type found in TS 34.108, clause 9, with the following exceptions
	Information Element
	Value/remark

	Measurement identity
	2

	Measurement command
	Setup

	CHOICE measurement type
	Intra-frequency measurement

	 - intra-frequency measurement
	

	  - Intra-frequency measurement objects list
	

	   - Cells for measurement
	

	    - Intra-frequency cell id
	Set to same code as used for cell 1

	  - CHOICE report criteria
	Intra-frequency measurement reporting criteria

	   - Intra-frequency measurement reporting criteria
	

	    - Parameters required for each events
	

	     - Intra-frequency event identity
	1c

	      - Hysteresis
	4 (2dB)

	      - Replacement activation threshold
	3

	      - Time to trigger
	10 ms

	      - Amount of reporting 
	16

	      - Reporting interval
	4000ms

	      - Reporting cell status
	Not present


PHYSICAL CHANNEL RECONFIGURATION (Step 6)

Use the same message sub-type found in TS 34.108, clause 9.

PHYSICAL CHANNEL RECONFIGURATION COMPLETE (Step 7)

Use the same message sub-type found in TS 34.108, clause 9.

MEASUREMENT  CONTROL (Step 8)

Use the same message sub-type found in TS 34.108, clause 9, with the following exceptions:
	Information Element
	Value/remark

	Measurement identity
	3

	Measurement command
	Setup

	CHOICE Measurement type
	

	- Inter-frequency measurement objects list
	

	 - New inter-frequency cells
	

	  - Inter-frequency cell id
	Set to same code as used for cell 5

	  - Frequency info
	Set to same code as used for cell 5

	  - cell info
	

	   - Cell individual offset
	Set to same code as used for cell 5

	   - Read SFN indicator
	Set to same code as used for cell 5

	   - CHOICE mode
	

	      -FDD
	

	      - Primary CPICH info
	

	        - Primary Scrambling Code
	Set to same code as used for cell 4(144)

	-Inter-frequency measurement
	

	  - Measurement validity
	CELL_DCH state

	  - CHOICE report criteria
	

	   - Inter-frequency measurement reporting criteria
	

	    - Parameters required for each event
	

	        - Inter-frequency event identity
	2c

	        - Threshold used frequency 
	

	        - W used frequency
	0.0

	        - Hysteresis
	2(1dB)

	        - Parameters required for each non-used frequency
	

	          - Threshold non used frequency
	-85 dBm

	          - W non used frequency
	0


MEASUREMENT REPORT (Step 10)
	Information Element
	Value/remark

	Measurement identity
	Check to see if set to 3

	Measured results
	Check to see if it is absent

	Additional measured results
	Check to see if it is absent

	Event results
	Inter-frequency measurement event results,

	 - CHOICE event result
	

	  - Inter-frequency measurement event results
	

	   - Inter-frequency event identity
	2c

	   - Inter-frequency cells
	

	     - Frequency info
	Set to same code as used for cell 4

	     - Non frequency related measurement event results
	

	       - CHOICE mode
	

	        - FDD
	

	          - Primary CPICH info
	

	           - Primary scrambling code
	Set to same code as used for cell 4(144)


MEASUREMENT CONTROL (Step 11)

Use the same message sub-type found in TS 34.108, clause 9, with the following exceptions:
	Information Element
	Value/remark

	Measurement Identity
	4

	Measurement Command
	Setup

	CHOICE Measurement type
	

	 - Inter-frequency measurement
	

	  - Inter-frequency measurement objects list
	

	   - Cells for measurement
	

	    - Inter-frequency cell id
	Set to same code as used for cell 4

	   - Inter-frequency SI Acquisition
	

	    - Frequency info
	Set to same code as used for cell 4

	    - CHOICE mode
	

	     - FDD
	

	      - Primary scrambling code
	Set to same code as used for cell 4(144)

	  - CHOICE report criteria
	

	   - Periodical reporting criteria
	

	    - Amount of reporting
	1

	    - Reporting interval
	3240ms


MEASUREMENT REPORT (Step13)
	Information Element
	Value/remark

	Measurement identity
	Check to see if set to 4

	Measured Results
	

	 -CHOICE Measurement
	

	  - Inter-frequency measured results list
	

	   - Inter-frequency measurement results
	

	    - Frequency info
	Set to same code as used for cell 4

	    - Inter-frequency cell measurement results
	

	     - Cell measured results
	

	      - Cell Identity
	Set to same code as used for cell 4

	      - CSG Identity
	Set to same code as used for cell 4(2)

	      - CSG Member indication
	member

	      - CHOICE mode
	

	       - FDD
	

	        - Primary CPICH info
	

	         - Primary scrambling code
	Set to same code as used for cell 4(144)


PHYSICAL CHANNEL RECONFIGURATION (Step 14)

Use the same message sub-type found in TS 34.108, clause 9, with the following exceptions:
	Information Element
	Value/Remark

	RRC State indicator
	CELL_DCH

	Frequency info
	

	 - CHOICE mode
	

	  - FDD
	

	   - UARFCN downlink (Nd)
	UARFCN for the downlink corresponding to cell4

	Downlink information common for all radio links
	

	 - CHOICE DPCH info
	

	  - Downlink DPCH info common for all RL
	

	   - Timing indication
	Initialise

	Downlink information per radio link list
	1 radio link

	 - Downlink information for each radio link
	

	  - CHOICE mode
	FDD

	   - FDD
	

	    - Primary CPICH info
	

	     - Primary Scrambling Code
	Set to same code as used for cell 4(144)


8.3.12.1.5
Test requirement

At step 4, the UE sends 2d event to the cell1.

At step 10, the UE sends 2c event to the cell1. 

At step 13, The UE sends a measurement reporting including the cell identity, CSG ID and CSG membership indication of the cell 4 within 3240ms.
8.3.12.2
Inter-frequency inbound handover to UMTS CSG cell
8.3.12.2.1
Definition
Test to verify the UE can report the Cell Identity, CSG ID and CSG membership indication of inter-frequency CSG cells with reporting proximity indication.  

8.3.12.2.2
Conformance requirement

1: Inter-frequency measurements for CSG/Hybrid cells:

For each cell reported in the IE "Cell measured results" of an inter-frequency Measurement Report, which is also included in the IE "Inter-frequency SI Acquisition" associated with the measurement:

1>
if the UE managed to acquire the system information of the concerned cell: 

2>
include the following IEs in the IE "Cell measured results":
3>
"Cell Identity" IE;

3>
if the concerned cell broadcasts a CSG identity:

4>
"CSG Identity" IE.

4>
"CSG Member indication" IE and set it to "member" if CSG identity of the concerned cell is present in UE’s CSG whitelist.

If the UE needs measurement gaps to read the system information on the non-used frequency, the system information of the reported cell can be acquired by the UE via autonomous measurement gaps when the IE "Inter-frequency SI Acquisition" is received by the UE, i.e., UE is allowed to temporarily abort communication with the serving cell to perform SI acquisition within the limits (detailed value is FFS). UE shall send the measurement report before the maximum provided time specified in IE “Periodical reporting criteria” if the UE is able to acquire SI early.
2: Inter-frequency Measurement Procedure of CSG and Hybrid cells:

1)
The SRNC configures the UE with a measurement having "CSG Proximity detection" as measurement type.
2)
The UE sends an "entering" CSG proximity indication when it determines it may be near a cell, (based on UE implementation) whose CSG ID is in the UE’s CSG whitelist. The CSG proximity indication includes the RAT and frequency of the cell.
3)
The SRNC configures a measurement on the concerned frequency/RAT to measure CSG/hybrid cells. Compressed mode gaps, if required by the UE, are also activated to allow UE to perform measurements on the reported RAT and frequency. The network may also use the proximity indication to minimize the requesting of handover preparation information of CSG/hybrid cells by avoiding requesting such information when the UE is not in the geographical area where cells whose CSG IDs are in the UEs CSG whitelist are located.

4)
The UE sends a measurement report including the measured PSCs/PCIs.

5)
The SRNC configures the UE to perform SI acquisition and reporting of a particular PSC/PCI. 

6)
The UE performs SI acquisition using autonomous gaps, i.e., the UE may suspend reception and transmission with the SRNC within the limits (the limit is currently FFS) to acquire the relevant system information from the target HNB/HeNB.
7)
The UE sends a measurement report including Cell Identity, CSG ID and CSG membership indication.

8)
SRNC can then proceed with the handover processing. The handover processing for inter-frequency handover to a CSG/Hybrid cell is described in [6].

NOTE:
The above steps also apply to inter-RAT mobility from UMTS cell to HeNB.

After sending an "entering" CSG proximity indication (step 2), if the UE determines that it is no longer near any cell (on the reported proximate RAT and frequency) whose CSG ID is in the UE’s CSG whitelist, the UE sends a "leaving" CSG proximity indication to the SRNC. Upon reception of this indication, the SRNC may reconfigure the UE to stop measurements on the reported RAT and frequency.
In the above procedure, step 2 may not be performed in case the UE has not previously visited the HNB, e.g., when the UE first visits a CSG/hybrid cell.

The PSC/PCI confusion is resolved by steps 5, 6 and 7. The SRNC can request SI acquisition and reporting for any PSC/PCI, not limited to PSCs/PCIs of CSG or hybrid cells
3: The CSG SI acquisition delay is defined as the time between any occurrences that will trigger a SI decoding until the UE starts to transmit over the Uu interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. The measurement reporting delay also excludes any RRC procedure delay which is defined in [16] when SI reading is initiated by a measurement control message.

For intra frequency CSG cells, CSG SI decoding is typically triggered when a cell with primary scrambling code in a preconfigured range meets the criteria for measurement reporting. For inter frequency CSG cells, CSG SI decoding is explicitly requested by RRC signalling.

The CSG SI reporting delay shall not be more than TCSG-SI-Report where TCSG-SI-Report in ms is given by

TCSG-SI-Report = [630]+ 40*SIB3_REP

SIB3_REP is the repetition period at which the CSG cell schedules SIB3 blocks in units of frames

This requirement is applicable for CSG target cell configurations where the information required to make the SI report can be determined from the MIB and SIB3 alone, and SIB3 is not segmented into multiple TTI. Additionally, for the requirement to be applicable, the reception conditions shall be [TBD] such that the system frame number of the target CSG cell, the MIB and SIB3 can each be successfully decoded in no more than four attempts.
Test requirement = RRC Procedure delay + TCSG-SI-Report
Reference

1: 3GPP TS 25.331 clause 14.7a.2.

2: 3GPP TS 25.367, clause 8.1.2.
3: 3GPP TS 25.133, clause 5.13.2, A.5.11.2
8.3.12.2.3
Test purpose

1.
 To confirm  that the UE can report CSG proximity indication to the SRNC. 

2.
To confirm  that the UE can report the the Cell Identity, CSG ID and CSG membership indication of  inter-frequency CSG cells.
8.3.12.2.4
Method of test

Initial Condition

System Simulator:
3 cells: Cell 1 ,cell 4 and cell5 are active.

The CSG id of the Cell4 is 2.
The SIB3_REP of cell 4  SIB3 scheduling is 64.
User Equipment:

The UE Allowed CSG List contains CSG2.
The UE is PS-DCCH+DTCH_DCH (state 6-10) or CS-DCCH+DTCH_DCH (state 6-9)  or PS+CS-DCCH+DTCH_DCH (state 6-14) as specified in clause 7.4 of TS 34.108, depending on the CN domain(s) supported by the UE.

Related ICS/IXIT statement(s)
-
UE supports FDD 
-
UE supports Compressed mode.

-
UE supports Neighbour Cell SI acquisition capability.

-
UE supports the capability of inter-frequency SI acquisition for HO.

Test Procedure
Table 8.3.12.2-1 illustrates the downlink power to be applied for the 3 cells.
Table 8.3.12.2-1

	Parameter
	Unit
	Cell 1
	Cell 4
	Cell5 

	Test Channel
	
	1
	2
	3

	
	
	T0
	T1
	T0
	T1
	T0
	T1

	CPICH Ec
	dBm/3.84 MHz
	-60
	-70
	-60
	-55
	-60
	-80


The three cells are all active. The UE is initially in CELL_DCH and has a radio bearer with the cell1.

At instant T0, the downlink is changed according to what is shown in table 8.3.12.1 -1. The SS then activates the UE to detect the CSG proximity by sending a MEASUREMENT CONTROL message to the UE. The UE shall answer the CSG proximity indication to the cell1.

The SS sends MEASUREMENT CONTROL with 1c event to enable the CSG VAS active set in the UE.

The SS configures then compressed mode (if required), to prepare the UE for inter-frequency measurements, by sending a PHYSICAL CHANNEL RECONFIGURATION message on DCCH using AM-RLC. The UE shall answer with a PHYSICAL CHANNEL RECONFIGURATION COMPLETE message.
The SS then sets up inter-frequency measurements (event 2b), by sending a MEASUREMENT CONTROL message to the UE. Compressed mode is started at the same time in that message (if required).
At instant T1, the downlink power is changed according to what is shown in table 8.3.12.1 -1. The UE shall thus send a MEASUREMENT REPORT with 2b event to the SS.
The SS then sets up SI acquisition of cell 4 by sending a MEASUREMENT CONTROL message to the UE. Compressed mode is started at the same time in that message (if required). And then the UE shall answer the cell identity, CSG ID and CSG membership indication of the cell 4.
Independent of the UE requiring compressed mode, the SS then continues by sending a PHYSICAL CHANNEL RECONFIGURATION message to the UE on DCCH using AM-RLC, to order it to perform timing reinitialised inter-frequency handover to cell4. 

The UE shall then transmit a PHYSICAL CHANNEL RECONFIGURATION COMPLETE message to the SS when the inter-frequency handover has succeeded. In case the initial condition was CS-DCCH+DTCH_DCH, that message shall contain the IEs "COUNT-C activation time" and the IE "START list" (in the IE "Uplink counter synchronisation info"), indicating to the SS when and from which value to start incrementing the HFN part of the COUNT-C variable used for ciphering.
Expected sequence
	Step
	Direction
	Message
	Comment

	
	UE
	SS
	
	

	1
	
	
	The SS changes the power of the cell1 and cell4 according to column T0 in table 8.3.12.2-1

	2
	(
	MEASUREMENT CONTROL
	The SS configures a measurement with detecting the CSG proximity to the UE. 

	3
	(
	MEASUREMENT REPORT
	UE sends a report with the CSG proximity indication to the The SS. The message includes the  RAT and frequency of the cell4.

	4
	(
	MEASUREMENT CONTROL
	The SS configures a measurement with 1c event. The cell information is set to the same as the cell1.

	6
	(
	PHYSICAL CHANNELRECONFIGURATION
	SS instructs UE to begin compressed mode operation.

(for FDD only)

	7
	(
	PHYSICAL CHANNELRECONFIGURATION COMPLETE
	(for FDD only)

	5
	(
	MEASUREMENT CONTROL
	The SS configures a measurement  to measure cells. The message includes the PSC range ,the compressed mode gaps and the parameters of the event 2b.

	8
	
	
	SS re-adjusts the downlink transmission power settings of the cell4  according to columns "T1" in table 8.3.12.2-1.

	9
	(
	MEASUREMENT REPORT
	The UE sends a measurement report including the measured PSCs for cell 4 and event 2b.

	10
	(
	MEASUREMENT CONTROL
	The SS configures the UE to perform SI acquisition and reporting of cell 4.

	11
	
	
	The UE performs SI acquisition to acquire the relevant system information from the cell4.

	12
	(
	MEASUREMENT REPORT
	The UE sends a measurement reporting including the cell identity, CSG ID and CSG membership indication of the cell 4.

	13
	(
	PHYSICAL CHANNEL RECONFIGURATION
	The SS orders the UE to perform timing re-initialised inter-frequency handover to cell 4.

	14
	(
	PHYSICAL CHANNEL RECONFIGURATION COMPLETE
	After the UE has succeeded in performing the inter-frequency handover, it shall send a PHYSICAL CHANNEL RECONFIGURATION COMPLETE message to the SS using the new configuration

	15
	((
	CALL C.3
	If the test result of C.3 indicates that UE is in CELL_DCH state, the test passes, otherwise it fails.


Specific Message Contents

MEASUREMENT CONTROL (Step 2)

Use the same message sub-type found in TS 34.108, clause 9, with the following exceptions

	Information Element
	Value/remark

	Measurement Identity
	1

	Measurement Command
	Setup

	CHOICE Measurement type
	

	  - CSG Proximity detection
	enable


MEASUREMENT REPORT (Step 3)

	Information Element
	Value/remark

	Measurement identity
	Check to see if set to 1

	Measured results
	Check to see if it is absent

	Additional measured results
	Check to see if it is absent

	CSG Proximity Indication
	

	   - CSG Proximity Indication
	entering


MEASUREMENT  CONTROL (Step 4)
Use the same message sub-type found in TS 34.108, clause 9, with the following exceptions
	Information Element
	Value/remark

	Measurement identity
	2

	Measurement command
	Setup

	CHOICE measurement type
	Intra-frequency measurement

	 - intra-frequency measurement
	

	  - Intra-frequency measurement objects list
	

	   - Cells for measurement
	

	    - Intra-frequency cell id
	Set to same code as used for cell 1

	  - CHOICE report criteria
	Intra-frequency measurement reporting criteria

	   - Intra-frequency measurement reporting criteria
	

	    - Parameters required for each events
	

	     - Intra-frequency event identity
	1c

	      - Hysteresis
	4 (2dB)

	      - Replacement activation threshold
	3

	      - Time to trigger
	10 ms

	      - Amount of reporting 
	16

	      - Reporting interval
	4000ms

	      - Reporting cell status
	Not present


PHYSICAL CHANNEL RECONFIGURATION (Step 5)

Use the same message sub-type found in TS 34.108, clause 9.

PHYSICAL CHANNEL RECONFIGURATION COMPLETE (Step 6)

Use the same message sub-type found in TS 34.108, clause 9.

MEASUREMENT  CONTROL (Step 7)
Use the same message sub-type found in TS 34.108, clause 9, with the following exceptions
	Information Element
	Value/remark

	Measurement identity
	3

	Measurement command
	Setup

	CHOICE Measurement type
	

	- Inter-frequency measurement objects list
	

	 - New inter-frequency cells
	

	  - Inter-frequency cell id
	Set to same code as used for cell 5

	  - Frequency info
	Set to same code as used for cell 5

	  - cell info
	

	   - Cell individual offset
	Set to same code as used for cell 5

	   - Read SFN indicator
	Set to same code as used for cell 5

	   - CHOICE mode
	

	      -FDD
	

	      - Primary CPICH info
	

	        - Primary Scrambling Code
	Set to same code as used for cell 4(144)

	-Inter-frequency measurement
	

	  - Measurement validity
	CELL_DCH state

	  - CHOICE report criteria
	

	   - Inter-frequency measurement reporting criteria
	

	    - Parameters required for each event
	

	        - Inter-frequency event identity
	2b

	        - Threshold used frequency 
	-65dBm

	        - W used frequency
	0.0

	        - Hysteresis
	2(1dB)

	        - Parameters required for each non-used frequency
	

	          - Threshold non used frequency
	-68 dBm

	          - W non used frequency
	0


MEASUREMENT REPORT (Step 9)
	Information Element
	Value/remark

	Measurement identity
	Check to see if set to 3

	Measured results
	Check to see if it is absent

	Additional measured results
	Check to see if it is absent

	Event results
	Inter-frequency measurement event results,

	 - CHOICE event result
	

	  - Inter-frequency measurement event results
	

	   - Inter-frequency event identity
	2b

	   - Inter-frequency cells
	

	     - Frequency info
	Set to same code as used for cell 4

	     - Non frequency related measurement event results
	

	       - CHOICE mode
	

	        - FDD
	

	          - Primary CPICH info
	

	           - Primary scrambling code
	Set to same code as used for cell 4(144)


MEASUREMENT CONTROL (Step 10)

Use the same message sub-type found in TS 34.108, clause 9, with the following exceptions:

	Information Element
	Value/remark

	Measurement Identity
	4

	Measurement Command
	Setup

	CHOICE Measurement type
	

	 - Inter-frequency measurement
	

	  - Inter-frequency measurement objects list
	

	   - Cells for measurement
	

	    - Inter-frequency cell id
	Set to same code as used for cell 4

	   - Inter-frequency SI Acquisition
	

	    - Frequency info
	Set to same code as used for cell 4

	    - CHOICE mode
	

	     - FDD
	

	      - Primary scrambling code
	Set to same code as used for cell 4(144)

	  - CHOICE report criteria
	

	   - Periodical reporting criteria
	

	    - Amount of reporting
	1

	    - Reporting interval
	3240ms


MEASUREMENT REPORT (Step12)
	Information Element
	Value/remark

	Measurement identity
	Check to see if set to 4

	Measured results
	Check to see if it is absent

	Additional measured results
	Check to see if it is absent

	Measured Results
	

	 -CHOICE Measurement
	

	  - Inter-frequency measured results list
	

	   - Inter-frequency measurement results
	

	    - Frequency info
	Set to the Default

	    - Inter-frequency cell measurement results
	

	     - Cell measured results
	

	      - Cell Identity
	Set to same code as used for cell 4

	      - CSG Identity
	Set to same code as used for cell 4(2)

	      - CSG Member indication
	member

	      - CHOICE mode
	

	       - FDD
	

	        - Primary CPICH info
	

	         - Primary scrambling code
	Set to same code as used for cell 4(144)


PHYSICAL CHANNEL RECONFIGURATION (Step 13)

Use the same message sub-type found in TS 34.108, clause 9, with the following exceptions:
	Information Element
	Value/Remark

	RRC State indicator
	CELL_DCH

	Frequency info
	

	 - CHOICE mode
	

	  - FDD
	

	   - UARFCN downlink (Nd)
	UARFCN for the downlink corresponding to cell4

	Downlink information common for all radio links
	

	 - CHOICE DPCH info
	

	  - Downlink DPCH info common for all RL
	

	   - Timing indication
	Initialise

	Downlink information per radio link list
	1 radio link

	 - Downlink information for each radio link
	

	  - CHOICE mode
	

	   - FDD
	

	    - Primary CPICH info
	

	     - Primary Scrambling Code
	Set to same code as used for cell 4(144)


8.3.12.2.5
Test requirement

At step 3, the UE sends CSG proximity indication to the cell1.

At step 9, the UE sends 2b event to the cell1. 

At step 12, The UE sends a measurement reporting including the cell identity, CSG ID and CSG membership indication of the cell 4 within 3240ms.
8.3.12.3
Inter-frequency inbound handover to UMTS CSG cell with non-member UE

8.3.12.3.1
Definition
Test to verify the UE can report the indication of non-member to the SRNC in the measurement report.

8.3.12.3.2
Conformance requirement

1: Inter-frequency measurements for CSG/Hybrid cells:

For each cell reported in the IE "Cell measured results" of an inter-frequency Measurement Report, which is also included in the IE "Inter-frequency SI Acquisition" associated with the measurement:

1>
if the UE managed to acquire the system information of the concerned cell: 

2>
include the following IEs in the IE "Cell measured results":
3>
"Cell Identity" IE;

3>
if the concerned cell broadcasts a CSG identity:

4>
"CSG Identity" IE.

4>
"CSG Member indication" IE and set it to "member" if CSG identity of the concerned cell is present in UE’s CSG whitelist.

If the UE needs measurement gaps to read the system information on the non-used frequency, the system information of the reported cell can be acquired by the UE via autonomous measurement gaps when the IE "Inter-frequency SI Acquisition" is received by the UE, i.e., UE is allowed to temporarily abort communication with the serving cell to perform SI acquisition within the limits (detailed value is FFS). UE shall send the measurement report before the maximum provided time specified in IE “Periodical reporting criteria” if the UE is able to acquire SI early.
2: Inter-frequency Measurement Procedure of CSG and Hybrid cells:

1)
The SRNC configures the UE with a measurement having "CSG Proximity detection" as measurement type.
2)
The UE sends an "entering" CSG proximity indication when it determines it may be near a cell, (based on UE implementation) whose CSG ID is in the UE’s CSG whitelist. The CSG proximity indication includes the RAT and frequency of the cell.
3)
The SRNC configures a measurement on the concerned frequency/RAT to measure CSG/hybrid cells. Compressed mode gaps, if required by the UE, are also activated to allow UE to perform measurements on the reported RAT and frequency. The network may also use the proximity indication to minimize the requesting of handover preparation information of CSG/hybrid cells by avoiding requesting such information when the UE is not in the geographical area where cells whose CSG IDs are in the UEs CSG whitelist are located.

4)
The UE sends a measurement report including the measured PSCs/PCIs.

5)
The SRNC configures the UE to perform SI acquisition and reporting of a particular PSC/PCI. 

6)
The UE performs SI acquisition using autonomous gaps, i.e., the UE may suspend reception and transmission with the SRNC within the limits (the limit is currently FFS) to acquire the relevant system information from the target HNB/HeNB.
7)
The UE sends a measurement report including Cell Identity, CSG ID and CSG membership indication.

8)
SRNC can then proceed with the handover processing. The handover processing for inter-frequency handover to a CSG/Hybrid cell is described in [6].

NOTE:
The above steps also apply to inter-RAT mobility from UMTS cell to HeNB.

After sending an "entering" CSG proximity indication (step 2), if the UE determines that it is no longer near any cell (on the reported proximate RAT and frequency) whose CSG ID is in the UE’s CSG whitelist, the UE sends a "leaving" CSG proximity indication to the SRNC. Upon reception of this indication, the SRNC may reconfigure the UE to stop measurements on the reported RAT and frequency.
In the above procedure, step 2 may not be performed in case the UE has not previously visited the HNB, e.g., when the UE first visits a CSG/hybrid cell.

The PSC/PCI confusion is resolved by steps 5, 6 and 7. The SRNC can request SI acquisition and reporting for any PSC/PCI, not limited to PSCs/PCIs of CSG or hybrid cells
3: The CSG SI acquisition delay is defined as the time between any occurrences that will trigger a SI decoding until the UE starts to transmit over the Uu interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. The measurement reporting delay also excludes any RRC procedure delay which is defined in [16] when SI reading is initiated by a measurement control message.

For intra frequency CSG cells, CSG SI decoding is typically triggered when a cell with primary scrambling code in a preconfigured range meets the criteria for measurement reporting. For inter frequency CSG cells, CSG SI decoding is explicitly requested by RRC signalling.

The CSG SI reporting delay shall not be more than TCSG-SI-Report where TCSG-SI-Report in ms is given by

TCSG-SI-Report = [630]+ 40*SIB3_REP

SIB3_REP is the repetition period at which the CSG cell schedules SIB3 blocks in units of frames

This requirement is applicable for CSG target cell configurations where the information required to make the SI report can be determined from the MIB and SIB3 alone, and SIB3 is not segmented into multiple TTI. Additionally, for the requirement to be applicable, the reception conditions shall be [TBD] such that the system frame number of the target CSG cell, the MIB and SIB3 can each be successfully decoded in no more than four attempts.
Test requirement = RRC Procedure delay + TCSG-SI-Report
Reference

1: 3GPP TS 25.331 clause 14.7a.2.

2: 3GPP TS 25.367, clause 8.1.2.
3: 3GPP TS 25.133, clause 5.13.2, A.5.11.2
8.3.12.3.3
Test purpose

1.
To confirm that the UE can report CSG proximity indication to the SRNC. 

2.
To confirm that the UE can report the measurement report with non-member indication of the CSG cells to the SRNC.
8.3.12.3.4
Method of test

Initial Condition

System Simulator:
3 cells: Cell 1, cell 4 and cell5 are active.

The CSG id of the Cell4 is 2.
The SIB3_REP of cell 4  SIB3 scheduling is 64.
User Equipment:

The UE Allowed CSG List does not contain CSG2.
The UE is PS-DCCH+DTCH_DCH (state 6-10) or CS-DCCH+DTCH_DCH (state 6-9)  or PS+CS-DCCH+DTCH_DCH (state 6-14) as specified in clause 7.4 of TS 34.108, depending on the CN domain(s) supported by the UE.

Related ICS/IXIT statement(s)
-
UE supports FDD 
-
UE supports Compressed mode.

-
UE supports Neighbour Cell SI acquisition capability.

-
UE supports the capability of inter-frequency SI acquisition for HO.

Test Procedure

Table 8.3.12.3-1 illustrates the downlink power to be applied for the 3 cells.
Table 8.3.12.3-1

	Parameter
	Unit
	Cell 1
	Cell 4
	Cell5 

	Test Channel
	
	1
	2
	3

	
	
	T0
	T1
	T0
	T1
	T0
	T1

	CPICH Ec
	dBm/3.84 MHz
	-60
	-70
	-60
	-55
	-60
	-80


The three cells are all active. The UE is initially in CELL_DCH and has a radio bearer with the cell1.

At instant T0, the downlink is changed according to what is shown in table 8.3.12.1 -1. The SS then activates the UE to detect the CSG proximity by sending a MEASUREMENT CONTROL message to the UE. The UE shall answer the CSG proximity indication to the cell1.

The SS sends MEASUREMENT CONTROL with 1c event to enable the CSG VAS active set in the UE.

The SS configures then compressed mode (if required), to prepare the UE for inter-frequency measurements, by sending a PHYSICAL CHANNEL RECONFIGURATION message on DCCH using AM-RLC. The UE shall answer with a PHYSICAL CHANNEL RECONFIGURATION COMPLETE message.
The SS then sets up inter-frequency measurements (event 2b), by sending a MEASUREMENT CONTROL message to the UE. Compressed mode is started at the same time in that message (if required).
At instant T1, the downlink power is changed according to what is shown in table 8.3.12.1 -1. The UE shall thus send a MEASUREMENT REPORT with 2b event to the SS.
The SS then sets up SI acquisition of cell 4 by sending a MEASUREMENT CONTROL message to the UE. Compressed mode is started at the same time in that message (if required). And then the UE shall answer the cell identity, CSG ID and CSG membership indication of the cell 4.
Expected sequence
	Step
	Direction
	Message
	Comment

	
	UE
	SS
	
	

	1
	
	
	The SS changes the power of the three ceslls according to column T0 in table 8.3.12.3-1

	2
	(
	MEASUREMENT CONTROL
	The SS configures a measurement with detecting the CSG proximity to the UE. 

	3
	(
	MEASUREMENT REPORT
	UE sends a report with the CSG proximity indication to the cell1. 

	4
	(
	MEASUREMENT CONTROL
	Cell1 configures a measurement with 1c event. The cell information is set to the same as the cell1.

	5
	(
	PHYSICAL CHANNELRECONFIGURATION
	SS instructs UE to begin compressed mode operation.

(for FDD only)

	6
	(
	PHYSICAL CHANNELRECONFIGURATION COMPLETE
	(for FDD only)

	7
	(
	MEASUREMENT CONTROL
	The SS configures a measurement to measure cells. The message includes the PSC range the compressed mode gaps and the parameters of the event 2b.

	8
	
	
	SS re-adjusts the downlink transmission power settings of the three cells according to columns "T1" in table 8.3.12.3-1.

	9
	(
	MEASUREMENT REPORT
	The UE sends a measurement report including the measured PSCs for cell 4 and event 2b.

	10
	(
	MEASUREMENT CONTROL
	The SS configures the UE to perform SI acquisition and reporting of cell 4.

	11
	
	
	The UE performs SI acquisition to acquire the relevant system information from the cell4.

	12
	(
	MEASUREMENT REPORT
	The UE sends a measurement reporting including the cell identity, CSG ID and CSG membership indication of the cell 4.

	13
	((
	CALL C.3
	If the test result of C.3 indicates that UE is in CELL_DCH state, the test passes, otherwise it fails.


Specific Message Contents
MEASUREMENT CONTROL (Step 2)

Use the same message sub-type found in TS 34.108, clause 9, with the following exceptions

	Information Element
	Value/remark

	Measurement Identity
	1

	Measurement Command
	Setup

	CHOICE Measurement type
	

	  - CSG Proximity detection
	enable


MEASUREMENT REPORT (Step 3)

	Information Element
	Value/remark

	Measurement identity
	Check to see if set to 1

	Measured results
	Check to see if it is absent

	Additional measured results
	Check to see if it is absent

	CSG Proximity Indication
	

	   - CSG Proximity Indication
	entering


MEASUREMENT  CONTROL (Step 4) 
Use the same message sub-type found in TS 34.108, clause 9, with the following exceptions
	Information Element
	Value/remark

	Measurement identity
	2

	Measurement command
	Setup

	CHOICE measurement type
	Intra-frequency measurement

	 - intra-frequency measurement
	

	  - Intra-frequency measurement objects list
	

	   - Cells for measurement
	

	    - Intra-frequency cell id
	Set to same code as used for cell 1

	  - CHOICE report criteria
	Intra-frequency measurement reporting criteria

	   - Intra-frequency measurement reporting criteria
	

	    - Parameters required for each events
	

	     - Intra-frequency event identity
	1c

	      - Hysteresis
	4 (2dB)

	      - Replacement activation threshold
	3

	      - Time to trigger
	10 ms

	      - Amount of reporting 
	16

	      - Reporting interval
	4000ms

	      - Reporting cell status
	Not present


PHYSICAL CHANNEL RECONFIGURATION (Step 5)

Use the same message sub-type found in TS 34.108, clause 9.

PHYSICAL CHANNEL RECONFIGURATION COMPLETE (Step 6)

Use the same message sub-type found in TS 34.108, clause 9.

MEASUREMENT  CONTROL (Step 7)
Use the same message sub-type found in TS 34.108, clause 9, with the following exceptions
	Information Element
	Value/remark

	Measurement identity
	3

	Measurement command
	Setup

	CHOICE Measurement type
	

	- Inter-frequency measurement objects list
	

	 - New inter-frequency cells
	

	  - Inter-frequency cell id
	Set to same code as used for cell 5

	  - Frequency info
	Set to same code as used for cell 5

	  - cell info
	

	   - Cell individual offset
	Set to same code as used for cell 5

	   - Read SFN indicator
	Set to same code as used for cell 5

	   - CHOICE mode
	

	      -FDD
	

	      - Primary CPICH info
	

	        - Primary Scrambling Code
	Set to same code as used for cell 4(144)

	-Inter-frequency measurement
	

	  - Measurement validity
	CELL_DCH state

	  - CHOICE report criteria
	

	   - Inter-frequency measurement reporting criteria
	

	    - Parameters required for each event
	

	        - Inter-frequency event identity
	2b

	        - Threshold used frequency 
	-65dBm

	        - W used frequency
	0.0

	        - Hysteresis
	2(1dB)

	        - Parameters required for each non-used frequency
	

	          - Threshold non used frequency
	-68 dBm

	          - W non used frequency
	0


MEASUREMENT REPORT (Step 9)
	Information Element
	Value/remark

	Measurement identity
	Check to see if set to 3

	Measured results
	Check to see if it is absent

	Additional measured results
	Check to see if it is absent

	Event results
	Inter-frequency measurement event results,

	 - CHOICE event result
	

	  - Inter-frequency measurement event results
	

	   - Inter-frequency event identity
	2b

	   - Inter-frequency cells
	

	     - Frequency info
	Set to same code as used for cell 4

	     - Non frequency related measurement event results
	

	       - CHOICE mode
	

	        - FDD
	

	          - Primary CPICH info
	

	           - Primary scrambling code
	Set to same code as used for cell 4(144)


MEASUREMENT  CONTROL (Step 10) 

Use the same message sub-type found in TS 34.108, clause 9, with the following exceptions:

	Information Element
	Value/remark

	Measurement Identity
	4

	Measurement Command
	Setup

	CHOICE Measurement type
	

	 - Inter-frequency measurement
	

	  - Inter-frequency measurement objects list
	

	   - Cells for measurement
	

	    - Inter-frequency cell id
	Set to same code as used for cell 4

	   - Inter-frequency SI Acquisition
	

	    - Frequency info
	Set to same code as used for cell 4

	    - CHOICE mode
	

	     - FDD
	

	      - Primary scrambling code
	Set to same code as used for cell 4(144)

	  - CHOICE report criteria
	

	   - Periodical reporting criteria
	

	    - Amount of reporting
	1

	    - Reporting interval
	3240ms


MEASUREMENT REPORT (Step12)
	Information Element
	Value/remark

	Measurement identity
	Check to see if set to 4

	Measured results
	Check to see if it is absent

	Additional measured results
	Check to see if it is absent

	Measured Results
	

	 -CHOICE Measurement
	

	  - Inter-frequency measured results list
	

	   - Inter-frequency measurement results
	

	    - Frequency info
	Set to the Default

	    - Inter-frequency cell measurement results
	

	     - Cell measured results
	

	      - Cell Identity
	Set to same code as used for cell 4

	      - CSG Identity
	Set to same code as used for cell 4(2)

	      - CHOICE mode
	

	       - FDD
	

	        - Primary CPICH info
	

	         - Primary scrambling code
	Set to same code as used for cell 4(144)


8.3.12.3.5
Test requirement

At step 3, the UE sends CSG proximity indication to the cell1.

At step 9, the UE sends 2b event to the cell1.

At step 12, The UE sends a measurement reporting including the cell identity, CSG ID and CSG membership(non-member) indication of the cell 4 within 3240ms.
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