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9.5
E-UTRAN RRC_CONNECTED State Mobility 

When the UE is in RRC_CONNECTED state on a cell, network-controlled UE-assisted handovers are performed. The UE makes measurements of attributes of the serving and neighbour cells to enable the handover process. This process allows the UE to transfer a connection between the UE and current cell to target cell.
9.5.1
E-UTRAN Handover

9.5.1.1
E-UTRAN FDD – FDD 

9.5.1.1.1
Handover intra frequency case

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

· The throughput requirements are undefined

· Handover delay requirements are undefined

· Event-triggered measurement reports are undefined

· L3 filtering need to be decided

· L1 filtering is undefined

· Cell specific requirements are undefined
· 
[image: image1.wmf]oc

or

I

I

ˆ

 test parameter values are undefined

· Control of measurement reporting message are undefined

· E-UTRAN intra-frequency measurement when no DRX is used is not fully defined

· E-UTRAN intra-frequency measurement when DRX is used undefined

· The test requirements themselves defined in 36.133 Annex A are undefined
· The Initial Conditions including UE setup are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances have not yet been applied to the wanted and interfering signal levels

9.5.1.1.1.1
Test purpose

E-UTRAN FDD - FDD handover intra-frequency test verifies the UE’s ability to perform handover in RRC_CONNECTED state when an intra-frequency handover is commanded by meeting the UE RRC procedure delay and interruption time requirements.

9.5.1.1.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.

9.5.1.1.1.3
Minimum conformance requirements

The handover delay Dhandover shall be less than FFS in RRC_CONNECTED state.

When the UE receive a RRC message implying handover with the activation time "now" or earlier than RRC procedure delay seconds from the end of the last TTI containing the RRC command, the UE shall be ready to start the transmission of the new uplink [PRACH] channel within Dhandover seconds from the end of the last TTI containing the RRC command.
The handover delay Dhandover equals the RRC procedure delay defined in TS 36.331 [5] section 11.2 plus the interruption time stated in TS 36.133 [4] section 5.1.2.1.2 as follows:

The interruption time is the time between end of the last TTI in which the UE has received the handover command within DL PDCCH and the time the UE shall be ready to start a PRACH transmission of the new uplink.

When intra-frequency handover is commanded, the interruption time shall be less than Tinterrupt1.  The Tinterrupt1 equation is defined as:

 


Tinterrupt1 = Tsearch + TIU + TSI + Tsync+ 20 ms
Where:

Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be bsed on non-DRX target cell search times.
TIU is the interruption uncertainty when changing the timing from the old to the new cell. TIU can be up to FFS.
TSI  is the time required for receiving all the relevant system informaiton data needed for handover execution according to the reception procedure and the RRC procedure delay of system information blocks defined in [TS 36.331] for an E-UTRAN cell. This includes both MIB/PBCH and system inforamtion scheduled on the PDSCH.
Tsync is FFS, related to synchronisation procedure in TS 36.213 [7].
In the interruption requirement Tinterrupt1 a cell is know if any of the conditions below has been met:

- the cell has been meeting the relevant cell identification requirement during the last [5] seconds. Relevant cell identification requirements. Relevant cell identificaiton requirements are described in TS 36.133 [4] section 8.1.2.2.1 for intra-frequency handover.
The normative reference for this requirement is TS 36.133 [4] clause 5.1.2.1 and A.x.x.

9.5.1.1.1.4
Test description

9.5.1.1.1.4.1
Initial conditions
Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [FFS: According to channel bandwidth and frequency band, as specified in clause FFS of this document]

1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The general test parameter settings are set up according to [clause FFS in reference FFS].

3. The parameter settings for the cells are set up according to [clause FFS in reference FFS].

4. Downlink signals are initially set up according to [clause FFS in reference FFS].

5. Propagation conditions are set according to [FFS in clause FFS of this document].

6. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 9.5.1.1.1.4.3.

7. The E-UTRAN shall send an RRC [TBD - PHYSICAL CHANNEL RECONFIGURATION] command with activation time set to “now”, with active cell FFS.

[FFS]

9.5.1.1.1.4.2
Test procedure

[FFS]

9.5.1.1.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

9.5.1.1.1.5
Test requirement

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%.

[FFS]

9.5.1.1.2
Handover inter frequency case

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

· The throughput requirements are undefined

· Handover delay requirements are undefined

· Event-triggered measurement reports are undefined

· L3 filtering need to be decided

· L1 filtering is undefined

· Cell specific requirements are undefined
· 
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 test parameter values are undefined

· Control of measurement reporting message are undefined

· E-UTRAN inter-frequency measurements are undefined

· The test requirements themselves defined in 36.133 Annex A are undefined
· The Initial Conditions including UE setup are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances have not yet been applied to the wanted and interfering signal levels

9.5.1.1.2.1
Test purpose

E-UTRAN FDD - FDD handover inter-frequency test verifies the UE’s ability to perform handover in RRC_CONNECTED state when an inter-frequency handover is commanded by meeting the UE RRC procedure delay and interruption time requirements.

9.5.1.1.2.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.

9.5.1.1.2.3
Minimum conformance requirements

The handover delay Dhandover shall be less than FFS in RRC_CONNECTED state.

When the UE receive a RRC message implying handover with the activation time "now" or earlier than RRC procedure delay seconds from the end of the last TTI containing the RRC command, the UE shall be ready to start the transmission of the new uplink [PRACH] channel within Dhandover seconds from the end of the last TTI containing the RRC command.

The handover delay Dhandover equals the RRC procedure delay defined in TS 36.331 [5] section 11.2 plus the interruption time stated in TS 36.133 [4] section 5.1.2.1.2 as follows:

The interruption time is the time between end of the last TTI in which the UE has received the handover command within DL PDCCH and the time the UE shall be ready to start a PRACH transmission of the new uplink.

When inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt1.  The Tinterrupt1 equation is defined as:
 


Tinterrupt1 = Tsearch + TIU + TSI + Tsync+ 20 ms
Where:

Tsearch is the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms. Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell serach times.
TIU is the interruption uncertainty when changing the timing from the old to the new cell. TIU can be up to FFS.
TSI  is the time required for receiving all the relevant system informaiton data needed for handover execution according to the reception procedure and the RRC procedure delay of system information blocks defined in [TS 36.331] for an E-UTRAN cell. This includes both MIB/PBCH and system inforamtion scheduled on the PDSCH.
Tsync is FFS, related to synchronisation procedure in TS 36.213 [7].
In the interruption requirement Tinterrupt1 a cell is know if any of the conditions below has been met:

- the cell has been meeting the relevant cell identification requirement during the last [5] seconds. Relevant cell identification requirements. Relevant cell identificaiton requirements are described in TS 36.133 [4] section 8.1.2.3.1 for inter-frequency handover.

The normative reference for this requirement is TS 36.133 [4] clause 5.1.2.1 and A.x.x.

9.5.1.1.2.4
Test description
9.5.1.1.2.4.1
Initial conditions

Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [FFS: According to channel bandwidth and frequency band, as specified in clause FFS of this document]

1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The general test parameter settings are set up according to [clause FFS in reference FFS].

3. The parameter settings for the cells are set up according to [clause FFS in reference FFS].

4. Downlink signals are initially set up according to [clause FFS in reference FFS].

5. Propagation conditions are set according to [FFS in clause FFS of this document].

6. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 9.5.1.1.2.4.3.

7. The E-UTRAN shall send an RRC [TBD - PHYSICAL CHANNEL RECONFIGURATION] command with activation time set to “now”.

[FFS]

9.5.1.1.2.4.2
Test procedure

[FFS]

9.5.1.1.2.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

9.5.1.1.2.5
Test requirement
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%.

[FFS]

9.5.1.2
E-UTRAN FDD – TDD  

9.5.1.3
E-UTRAN TDD – FDD  

9.5.1.4
E-UTRAN TDD – TDD 

9.5.1.4.1
Handover intra frequency case

9.5.1.4.2
Handover inter frequency case

9.5.2
Handover from E-UTRAN to other RATs
9.5.2.1
Inter-RAT Handover from E-UTRAN to UTRAN

9.5.2.1.1
E-UTRAN FDD – UTRAN FDD handover

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

· The throughput requirements are undefined

· Handover delay requirements are undefined

· Event-triggered measurement reports are undefined

· L3 filtering need to be decided

· L1 filtering is undefined

· Cell specific requirements are undefined
· 
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 test parameter values are undefined

· Control of measurement reporting message are undefined

· UTRAN FDD measurements are undefined e.g. UTRA CPICH RSCP, UTRA FDD CPICH Ec/Io, etc.
· The test requirements themselves defined in 36.133 Annex A are undefined
· The Initial Conditions including UE setup are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances have not yet been applied to the wanted and interfering signal levels

9.5.2.1.1.1
Test purpose

E-UTRAN FDD - UTRAN FDD handover test verifies the UE’s ability to transfer a connection between the UE and E-UTRAN to UTRAN in RRC_CONNECTED state by meeting the UE RRC procedure delay and interruption time requirements.

9.5.2.1.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward that support UTRA FDD UE.

9.5.2.1.1.3
Minimum conformance requirements

The hard handover delay Dhandover shall be less than FFS in RRC_CONNECTED state.

When the UE receives a RRC message implying handover to UTRAN with the activation time "now" or earlier than RRC procedure delay seconds from the end of the last E-UTRAN TTI containing the RRC command, the UE shall be ready to start the transmission of the new UTRA uplink DPCCH within Dhandover seconds from the end of the last E-UTRAN TTI containing the RRC MOBILITY FROM E-UTRA command.
The hard handover delay Dhandover equals the RRC procedure delay defined in TS 36.331 [5] section 11.2 plus the interruption time stated in TS 36.133 [4] section 5.3.1.1.2 as follows:

The interruption time, i.e. the time between the last TTI containing a transport block on the E-UTRAN PDCCH and the time the UE starts transmission of the new uplink DPCCH depends on whether the target cell is known for the UE or not. The UE shall always perform a UTRA synchronisation procedure as part of the handover procedure.

If the target cell has been measured by the UE during the last 5 seconds the interruption time shall be less than Tinterrupt1. The Tinterrupt1 equation is defined as:
Tinterrupt1 =  TIU + Tsync+ [50] + 10*Fmax ms
If the target cell has not been measured by the UE during the last 5 seconds the interruption time shall be less than Tinterrupt2. The Tinterrupt2 equation is defined as:
Tinterrupt2 =  TIU + Tsync+ [150] + 10*Fmax ms
This requirement shall be met, provided that there is one target cell in the MOBILITY FROM E-UTRA command.

Where:

TIU is the interruption uncertainty when changing the timing from the E-UTRAN to the new UTRAN cell. TIU can be up to one UTRA frame (10 ms).

Fmax denotes the maximum number of radio frames within the transmission time intervals of all transport channels that are multiplexed into the same CCTrCH on the UTRA target cell.
Tsync is the time required for measuring the downlink DPCCH channel as stated in TS 25.214 section 4.3.1.2. In case higher layers indicate the usage of a post-verification period Tsync = 0 ms. Otherwise Tsync = 40 ms.
The phase reference is the UTRA primary CPICH.

The requirements assume that N312 has the smallest possible value i.e. only one “in sync” is required. 

The normative reference for this requirement is TS 36.133 [4] clause 5.3.1 and A.x.x.

9.5.2.1.1.4
Test description

9.5.2.1.1.4.1
Initial conditions

Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [FFS: According to channel bandwidth and frequency band, as specified in clause FFS of this document]

1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The general test parameter settings are set up according to [clause FFS in reference FFS].

3. The parameter settings for the E-UTRAN cell are set up according to [clause FFS in reference FFS].

3. The parameter settings for the UTRAN cell are set up according to [clause FFS in reference FFS].

4. Downlink signals are initially set up according to [clause FFS in reference FFS].

5. Propagation conditions are set according to [FFS in clause FFS of this document].

6. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 9.5.2.1.1.4.3.

7. The E-UTRAN shall send an RRC MOBILITY FROM E-UTRA command with activation time set to “now”.

[FFS]

9.5.2.1.1.4.2
Test procedure

[FFS]

9.5.2.1.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

9.5.2.1.1.5
Test requirement

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%.

[FFS]

9.5.2.1.2
E-UTRAN FDD – UTRAN TDD handover

9.5.2.1.3
E-UTRAN TDD – UTRAN FDD handover

9.5.2.1.4
E-UTRAN TDD – UTRAN TDD handover

9.5.2.2

Inter-RAT Handover from E-UTRAN to GSM

9.5.2.2.1
E-UTRAN FDD – GSM handover

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

· The throughput requirements are undefined

· Handover delay requirements are undefined

· Interruption time requirements are undefined

· Event-triggered measurement reports are undefined

· L3 filtering need to be decided

· L1 filtering is undefined

· Cell specific requirements are undefined
· 
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 test parameter values are undefined

· Control of measurement reporting message are undefined

· GSM measurements are undefined e.g. GSM carrier RSSI, etc.
· The test requirements themselves defined in 36.133 Annex A are undefined
· The Initial Conditions including UE setup are undefined

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances have not yet been applied to the wanted and interfering signal levels

9.5.2.2.1.1
Test purpose

E-UTRAN FDD - GSM handover test verifies the UE’s ability to transfer a connection between the UE and E-UTRAN to GSM in RRC_CONNECTED state by meeting the UE handover delay and interruption time requirements.

9.5.2.2.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward that support GSM UE.

9.5.2.2.1.3
Minimum conformance requirements

The handover delay given in table 9.5.2.2.1.3-1 and interruption time given in table 9.5.2.2.1.3-2 requirements for the case where the UE has not synchronised to the GSM cell before receiving the RRC MOBILITY FROM E-UTRA command are valid when the signal quality of the GSM cell is sufficient for successful synchronisation with one attempt. If the UE is unable to synchronise to the GSM cell on the first attempt, it shall continue to search for synchronisation information for up to 800 ms duration. If after 800 ms the UE has not synchronised to the GSM cell it shall follow the handover failure procedure specified in TS 36.331 [5].
When the UE receives a RRC MOBILITY FROM E-UTRA command with the activation time "now" or earlier than RRC procedure delay (see below) from the end of the last TTI containing the RRC command, the UE shall be ready to transmit (as specified in 3GPP TS 45.010) on the channel of the new RAT within the value defined in TS 36.133 [4] section 5.3.3.2.1 and shown in table 9.5.2.2.1.3-1 from the end of the last TTI containing the RRC command.
The UE shall process the RRC procedures for the MOBILITY FROM E-UTRA command within 50 ms, which is noted as RRC procedure delay. If the activation time is used, it corresponds to the CFN of the E-UTRAN channel.
Table 9.5.2.2.1.3-1: E-UTRAN/GSM handover - handover delay

	UE synchronisation status
	handover delay [ms]

	The UE has synchronised to the GSM cell before the MOBILITY FROM E-UTRA COMMAND is received
	90

	The UE has not synchronised to the GSM cell before the MOBILITY FROM E-UTRA COMMAND is received
	190


The interruption time, i.e. the time between the end of the last TTI containing a transport block on the old channel and the time the UE is ready to transmit on the new channel, shall be less than the value defined in TS 36.133 [4] section 5.3.3.2.1 and shown in table 9.5.2.2.1.3-2:
Table 9.5.2.2.1.3-2: E-UTRAN/GSM handover - interruption time

	Synchronisation status
	Interruption time [ms]

	The UE has synchronised to the GSM cell before the MOBILITY FROM E-UTRA COMMAND is received
	40

	The UE has not synchronised to the GSM cell before the MOBILITY FROM E-UTRA COMMAND is received
	140



The normative reference for this requirement is TS 36.133 [4] clause 5.3.3 and A.x.x.

9.5.2.2.1.4
Test description

9.5.2.2.1.4.1
Initial conditions

Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: [FFS: According to channel bandwidth and frequency band, as specified in clause FFS of this document]

1. Connect the SS and interfering source to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The general test parameter settings are set up according to [clause FFS in reference FFS].

3. The parameter settings for the E-UTRAN cell are set up according to [clause FFS in reference FFS].

3. The parameter settings for the GSM cell are set up according to [clause FFS in reference FFS].

4. Downlink signals are initially set up according to [clause FFS in reference FFS].

5. Propagation conditions are set according to [FFS in clause FFS of this document].

6. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 9.5.2.2.1.4.3.

7. The E-UTRAN shall send an RRC MOBILITY FROM E-UTRA command with activation time set to “now”.

[FFS]

9.5.2.2.1.4.2
Test procedure

[FFS]

9.5.2.2.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

9.5.2.2.1.5
Test requirement

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%.

[FFS]

9.5.2.2.2
E-UTRAN TDD – GSM handover

9.5.3
Handover from other RATs to E-UTRAN 

9.5.3.1

Inter-RAT Handover from UTRAN to E-UTRAN 

9.5.3.2
Inter-RAT Handover from GSM to E-UTRAN 
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