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5
UTRAN Connected mode mobility

This section contains the requirements on the mobility procedures in UTRAN connected mode such as handover and cell re-selection.

Requirements related to the measurements in support of the execution of the UTRAN connected mode mobility procedures are specified, currently  not necessarily for all UTRAN connected mode states,  in section 8 .

The radio links the UE shall use are controlled by UTRAN with RRC signalling.

UE behaviour in response to UTRAN RRC messages is described in TS25.331.

The purpose of Cell reselection in CELL_FACH, CELL_PCH and URA_PCH states is that the UE shall select a better cell according to the cell reselection criteria in TS 25.304. CELL_FACH, CELL_PCH and URA_PCH states are described in TS 25.331.

5.1
FDD/FDD Soft Handover

5.1.1
Introduction

Soft handover is a function in which the UE is connected to several UTRAN access points at the same time. Addition and/or release of radio links are controlled by the ACTIVE SET UPDATE procedure.

The soft handover function includes a measurement phase, a decision algorithm in UTRAN and the ACTIVE SET UPDATE procedure.

5.1.2
Requirements

5.1.2.1
Active set dimension

The UE shall be capable of supporting at least 6 radio links in the active set.

5.1.2.2
Active set update delay

The active set update delay is defined as the time from when the UE has received the ACTIVE SET UPDATE message from UTRAN, or at the time stated through the activation time when to perform the active set update, to the time when the UE successfully uses the set of radio links stated in that message for power control. 

The active set update delay is depending on the number of known cells referred to in the ACTIVE SET UPDATE message. A cell is known if either or both of the following conditions are true:

-
the UE has had radio links connected to the cell in the previous (old) active set

-
the cell has been measured by the UE during the last 5 seconds and the SFN of the cell has been decoded by the UE..

And the phase reference is the primary CPICH.

The active set update delay shall be less than 50+10*KC+100*OC ms, where


KC is the number of known cells in the active set update message.


OC is the number of cells that are not known in the active set update message.

If the UE have radio links in the active set that it can not use for data detection (due to low signal level), the UE shall at least every 150 ms search for the radio link 

5.1.2.3
Interruption Time

The UE shall not interrupt the data flow when adding, changing or removing radio links to the active set.

5.2
FDD/FDD Hard Handover

5.2.1
Introduction

The hard handover procedure is initiated from UTRAN with a RRC message that implies a hard handover, see TS 25.331 section 8.3.5.

5.2.2
Requirements

5.2.2.1
Hard handover delay

Procedure delay for all procedures, that can command a hard handover, are specified in TS25.331 section 13.5.2.

When the UE receives a RRC message implying hard handover with the activation time "now" or earlier than than Dhandover 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 DPCCH within Dhandover seconds from the end of the last TTI containing the RRC command.

If the access is delayed to an indicated activation time later than Dhandover 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 DPCCH at the designated activation time.

where:

Dhandover equals the RRC procedure delay defined in TS25.331 Section 13.5.2 plus the interruption time stated in section 5.2.2.2.

5.2.2.2
Interruption time

The interruption time, i.e. the time between the last TTI containing a transport block on the old DPDCH and the time the UE starts transmission of the new uplink DPCCH, is depending on whether the target cell is known for the UE or not.

If intra-frequency hard handover is commanded or inter-frequency hard handover is commanded when the UE does not need compressed mode to perform inter-frequency measurements, the interruption time shall be less than Tinterrupt1

Tinterrupt1=TIU+40+20*KC+150*OC ms

where


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


KC is the number of known target cells in the message, and


OC is the number of target cells that are not known in the message.

Note:
The figure 40 ms is the time required for measuring the downlink DPCCH channel as stated in TS 25.214 section 4.3.1.2.

In the interruption requirement Tinterrupt1 a cell is known if either or both of the following conditions are true:

-
the UE has had radio links connected to the cell in the previous (old) active set

-
the cell has been measured by the UE during the last 5 seconds and the SFN of the cell has been decoded by the UE.

If inter-frequency hard handover is commanded and the UE needs compressed mode to perform inter-frequency measurements, the interruption time shall be less than Tinterrupt2
Tinterrupt2 = TIU+40+50*KC+150*OC ms

In the interruption requirement Tinterrupt2 a cell is known if:

-
the cell has been measured by the UE during the last 5 seconds.

The phase reference is the primary CPICH.

The requirements in this section assume that N312 has the smallest possible value i.e. only one insync is required.
5.3
FDD/TDD Handover

5.3.1
Introduction

The purpose of FDD/TDD hard handover is to change the mode between FDD and TDD. The handover procedure is initiated from UTRAN with a RRC message that implies a hard handover, refer to TS25.331.

Compressed mode according to the UE Capability may be used to be able to make any measurements on the other mode.

5.3.2
Requirements

These requirements shall apply only to FDD/TDD UE.

5.3.2.1
Hard handover delay

Procedure delay for all procedures, that can command a hard handover, are specified in TS25.331 section 13.5.2.

When the UE receives a RRC message implying hard handover with the activation time "now" or earlier than Dhandover 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 DPCH within Dhandover seconds from the end of the last TTI containing the RRC command.

If the access is delayed to an indicated activation time later than Dhandover 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 DPCH at the designated activation time.

where:

Dhandover equals the RRC procedure delay defined in TS25.331 Section 13.5.2 plus the interruption time stated in section 5.3.2.2.

5.3.2.2
Interruption time

The interruption time, i.e. the time between the end of the last TTI containing a transport block on the old DPDCH and the time the UE starts transmission of the new uplink DPCH. The interruption time shall be less than the value in table 5-3. There is different requirement on the interruption time depending on if the cell  is known or not and if the SFN of the target cell needs to be decoded by the UE during the interruption time or not.

In this interruption requirement a cell is known if the cell has been measured by the UE during the last 5 seconds.

Table 5.1: FDD/TDD interruption time

	cell present in the handover command message
	Interruption time [ms]

	
	Known cell
	Unknown cell

	
	SFN not to be decoded
	SFN needs to be decoded
	SFN needs to be decoded

	1
	[100]
	[130]
	[400]


The interruption time includes the time that can elapse till the appearance of  the channel required for the synchronisation, which can be up to one frame (10ms). And the time that can elapse till the appearance of the slot in which the new uplink DPCH shall be transmitted , which can be up to one frame (10ms).

The requirement in Table 5.1 for the unknown cell shall apply if the signal quality of the unknown cell is good enough for successful synchronisation with one attempt.

NOTE:
One synchronisation attempt can consist of coherent averaging using several frames.

5.4
FDD/GSM Handover

5.4.1
Introduction

The purpose of inter-RAT handover from UTRAN FDD to GSM is to transfer a connection between the UE and UTRAN FDD to GSM. The handover procedure is initiated from UTRAN with a RRC message (HANDOVER FROM UTRAN COMMAND). The procedure is described in TS25.331 section 8.3.7.

Compressed mode according to the UE Capability may be used to be able to make measurements on GSM.

5.4.2
Requirements

The requirements in this section shall apply to UE supporting FDD and GSM.
The requirements given below in Tables 5.2 and 5.3 for the case where the UE has not synchronised to the GSM cell before receiving the HANDOVER FROM UTRAN 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. If after 800 ms the UE has not synchronised to the GSM cell it shall follow the handover failure procedure specified in [16].
5.4.2.1
Handover delay

When the UE receives a RRC HANDOVER FROM UTRAN COMMAND with the activation time "now" or earlier than the value in table 5.2 from the end of the last TTI containing the RRC command, the UE shall be ready to transmit (as specified in GSM 05.10) on the channel of the new RAT within the value in table 5.2 from the end of the last TTI containing the RRC command.

If the access is delayed to an indicated activation time later than the value in table 5.2 from the end of the last TTI containing the RRC command, the UE shall be ready to transmit (as specified in GSM 05.10) on the channel of the new RAT at the designated activation time.

The UE shall process the RRC procedures for the RRC HANDOVER FROM UTRAN COMMAND within 50 ms. If the activation time is used, it corresponds to the CFN of the UTRAN channel.

Table 5.2: FDD/GSM handover –handover delay

	UE synchronisation status
	handover delay [ms]

	The UE has synchronised to the GSM cell before the HANDOVER FROM UTRAN COMMAND is received
	90

	The UE has not synchronised to the GSM cell before the HANDOVER FROM UTRAN COMMAND is received
	190


5.4.2.2
Interruption time

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 in table 5.3. 
Table 5.3: FDD/GSM handover - interruption time

	Synchronisation status
	Interruption time [ms]

	The UE has synchronised to the GSM cell before the HANDOVER FROM UTRAN COMMAND is received
	40

	The UE has not synchronised to the GSM cell before the HANDOVER FROM UTRAN COMMAND is received
	140


5.5
Cell Re-selection in CELL_FACH

5.5.1
Introduction

When a Cell Re-selection process is triggered according to TS 25.331, the UE shall evaluate the cell re-selection criteria specified in TS 25.304, based on radio measurements, and if a better cell is found that cell is selected.
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