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Situation

In WG4 #16 document R4-010296 was presented; several comments were raised. This is the revised version taking the comments into account.

In the last WG4 meeting in Boston document R4-010042 was not endorsed, due to required changes in the wording. In addition further changes are necessary for the handover requirements, therefore this document is intended to include the proposed changes of R4-010042 taking the comments into account and provides additional changes for clarification of the requirements in section 5 and the corresponding Annex A.5.

TDD handover delay:

The handover delay consists of the interruption time and the processing delay.

The time required for IN-Synch or Out-OF-Synch detection according to TS25.224 section 4.4.2.1 is not part of the interruption time for two reasons.

The interruption time is defined until the new uplink transmission starts. But data or special bursts have to be transmitted to detect the IN-Synch criteria.

The definition in TS25.224 section 4.4.2.1.2 may lead to frames where neither IN-Synch or OUT-OFF-Synch primitives are reported. Means the UE can start its transmission and after 40ms it is known if the transmission of the previous 4 frames was correct (IN-Synch) . If  no IN-Synch primitive is transmitted after 40ms a failure during the HO process occurred and this is not covered by this requirement.

Anyway this is part of the processing delay.

TDD/FDD interruption time is defined according to R4-010173.
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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 25.303. CELL_FACH, CELL_PCH and URA_PCH states are described in TS 25.331.

The handover process should be implemented in both the UE and UTRAN. The UE measurements and which radio links the UE shall use is controlled by UTRAN with RRC signalling.

Measurements are specified in TS25.225 and UE behaviour in response to UTRAN RRC messages is described in 3GPP TS 25.331. Further descriptions of the measurement procedures can be found in chapter 8.

5.1
TDD/TDD Handover

5.1.1
Introduction

The purpose of TDD/TDD handover is to change the cell of the connection between UE and UTRAN. The handover procedure is initiated from UTRAN with a RRC message that implies a handover ,  refer to TS25.331.
The handover procedure may cause the UE to change its frequency. 

5.1.2
Requirements 

5.1.2.1
TDD/TDD Handover delay 

Procedure delay for all procedures, that can command a hard handover, are specified in [TS25.331 section 11.5].

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 5.1.2.2.


5.1.2.2
Interruption time

The interruption time i.e. the time between the last TTI containing a transport block on the old DPCH and the time the UE starts transmission of the new uplink DPCH, shall be less than the value in table 5-1 for intra-frequency handover and TDD/TDD inter-frequency handover . There is different requirement on the interruption time depending on if the cell is known or not..
A cell shall be regarded as known by the UE if 

· it has been measured during the last 5 seconds or

· a dedicated connection existed between the UE and the cell during the last 5 seconds.   
Table 5.1 TDD/TDD handover – interruption time

  TDD/TDD handover case
Maximum  delay [ms]


One Known Cell  in HO command
One Unknown Cell  in HO command

Intra-frequency 
40
350

Inter-frequency 
40
350

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.
5.2
TDD/FDD Handover

5.2.1
Introduction

The purpose of TDD/FDD handover is to change the mode between FDD and TDD.

The handover procedure is initiated from UTRAN with a handover command message,  refer to TS25.331. The handover procedure causes the UE to change its frequency. 

5.2.2
Requirements

These requirements shall apply only to TDD/FDD UE.
The requirements do not apply if FDD macro-diversity  is used.
5.2.2.1
Handover delay

Procedure delay for all procedures, that can command a hard handover, are specified in [TS25.331 section 11.5].

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 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 plus the time required for any kind of baseband or RF reconfiguration due to the change of the UTRAN mode.



5. 2.2.2
Interruption time

The interruption time, i.e. the time between the end of the last TTI containing a transport block on the old DPCH and the time the UE starts transmission of the new uplink DPCCH . The interruption time shall be less than the value in table 5-2. 
There is different requirement on the interruption time  depending on if the cell  is known or not.
The definition of known cell can be found in section 5.1.2.2.
Table 5.2 TDD/FDD interruption time

  cell present in the handover command message
Maximum  delay [ms]


Known Cell 
Unknown Cell 

1
[100]
[350]

The interruption time includes the interruption uncertainty when changing the timing from the old TDD to the new FDD cell, which can be up to one frame (10ms) and the time required for measuring the downlink DPCCH channel as stated in TS 25.214 section 4.3.1.2 into account.
The requirement in Table 5-2 for the unknown cell shall apply if the signal quality of the unknown cell is good enough for successful synchronisation with one attempt.

5. 3
TDD/GSM Handover 

In the early days of UMTS deployment it can be anticipated that the service area will not be as contiguous and extensive as existing second generation systems. It is also anticipated that UMTS network will be an overlay on the 2nd generation network and utilize the latter, in the minimum case, as a fall back to ensure continuity of service and maintain a good QoS as perceived by the user.

5. 3.1
Introduction 

The purpose of inter-RAT handover from UTRAN TDD to GSM is to transfer a connection between the UE and UTRAN TDD 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.

5.3.2
Requirements

These requirements shall apply only to TDD/GSM UE.

This clause presents some of the important aspects of GSM handover required to be performed by the UE. For the full specifications reference should be made the GSM Technical Specifications.

The underlying requirement is to ensure continuity of service to the UMTS user. The handover requirements for 3G to GSM should be comparable to GSM to GSM handover requirements.

5.3.2.1
Handover delay

When the UE receives a RRC HANDOVER  FROM UTRAN COMMAND with the activation time "now" or earlier than the value in Table 5-3 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 new channel of the new RAT within the value in Table 5-3 from the last TTI containing the RRC command
If the access is delayed to an indicated activation time later than the value in Table 5-3 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 5-3: TDD/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

5.3.2.2
Interruption time

The interruption time, i.e. the time between the end of the last TTI containing a transport block on the old channel and the time the UE is ready to transmit on the new channel, shall be less than  the value in Table 5-4. The requirement in Table 5-4 for the case, that UE is not synchronised to the GSM cell before the HANDOVER FROM UTRAN COMMAND is received, is valid when the signal quality of the GSM cell is good enough for successful synchronisation with one attempt.

Table 5-4: TDD/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

NEXT CHANGED SECTION

5.5
Cell Re-selection in Cell_PCH

5.5.1
Introduction

When a Cell Re-selection process is triggered according to 25.331, the UE shall evaluate the cell re-selection criteria specified in TS 25.303, based on radio measurements, and if a better cell is found that cell is selected.

5.5.2
Requirements

Requirements for cell re-selection in Cell_PCH state are the same as for cell re-selection in idle mode, see section 4.2. The UE shall support all DRX cycle lengths in table 4.1, according to TS25.331.








5.6
Cell Re-selection in URA_PCH

5.6.1 
Introduction

When a Cell Re-selection process is triggered according to 25.331, the UE shall evaluate the cell re-selection criteria specified in TS 25.303, based on radio measurements, and if a better cell is found that cell is selected.

5.6.2
Requirements

Requirements for cell re-selection in URA_PCH state are the same as for cell re-selection in idle mode, see section 4.2. The UE shall support all DRX cycle lengths in table 4.1, according to TS25.331.







NEXT CHANGED SECTION

A.5
UTRAN Connected Mode Mobility

A.5.1
TDD/TDD  Handover

NOTE:
This section is included for consistency with numbering with section 5; currently no test covering requirements in sections 5.1.2.1 and 5.1.2.2 exists.

A.5.2
TDD/FDD Handover

NOTE:
This section is included for consistency with numbering with section 5 currently no test covering requirements in sections 5.2.2.1 and 5.2.2.2 exists.

A.5.3
TDD/GSM Handover

NOTE:
This section is included for consistency with numbering with section 5 currently no test covering requirements in sections 5.3.2.1 and 5.3.2.2 exists.

NEXT CHANGED SECTION

A.5.5
Cell Re-selection in CELL_PCH
NOTE: Requirements for cell re-selection in Cell_PCH state are the same as for cell re-selection in idle mode, therefore no seperate test cases are required.


















































































































































































































































































































































































































































































































































































































































































































































































































































A.5.6
Cell Re-selection in URA_PCH
NOTE: Requirements for cell re-selection in URA_PCH state are the same as for cell re-selection in idle mode, therefore no seperate test cases are required.
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