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1.
Introduction
This contribution provides a text proposal for handover requirements related to section 5 in TS 36.133 [1]. The requirements related to E-UTRA to UTRA handover are based on TS 25.133 [2].

2.
References

[1] 3GPP TS 36.133, “Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management”. 
[2] 3GPP TS 25.133, “Requirements for support of radio resource management (FDD)”. 
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E-UTRAN FDD – FDD 

5.1.2.1.1
Handover delay

Procedure delays for all procedures that can command a handover are specified in TS36.331.

When the UE receives 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 TBD channel 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 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 TBD channel at the designated activation time + interruption time.

where:

Dhandover equals the RRC procedure delay to be defined in [TS36.331] plus the interruption time stated in section 5.1.2.1.2.

[Editor’s note : UL Channel used in handover execution is likely to have implications on handover delay ]

5.1.2.1.2
Interruption time
The interruption time is the time between the last frame the UE received the DL PDCCH and the time the UE shall be ready to start transmission of the new uplink RACH channel.
If intra-frequency handover is commanded or inter-frequency handover is commanded when the UE does not need measurement gaps to perform inter-frequency measurements, the interruption time shall be less than Tinterrupt1


Tinterrupt1=  TIU+Tsync+TRACH ms

where


TIU is the interruption uncertainty when changing the timing from the old to the new cell. TIU can be up to TBD.


Tsync is TBD. 

TRACH is the delay used by the random access procedure.

If inter-frequency handover is commanded and the UE needs measurement gaps to perform inter-frequency measurements the interruption time shall be less than Tinterrupt2

Tinterrupt2 = TIU+Tsync+ TRACH  ms

In the interruption requirement Tinterrupt1 and Tinterrupt2 a cell is known if:

-
the cell has been measured by the UE during the last [5] seconds.
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5.3
Handover to other RATs

5.3.1
E-UTRAN - UTRAN FDD Handover

5.3.1.1
Introduction

The E-UTRAN –UTRAN FDD handover procedure is initiated from E-UTRAN with a RRC message that implies a hard handover, see TS 36.331 section x.x.x.
5.3.1.2
Handover delay
The RRC procedure delays for all procedures that can command a hard handover are specified in TS36.331 section X.X.X.
When the UE receives a RRC message implying hard 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 UTRAN 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 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 UTRAN uplink DPCCH at the designated activation time + interruption time.

where:

-
Dhandover equals the RRC procedure delay defined in TS 36.331 section X.X.X plus the interruption time stated in section 5.3.1.3.

5.3.1.3
Interruption time
The interruption time, i.e. the time between the last TTI containing a transport block on the old XXX and the time the UE starts transmission of the new UTRAN uplink DPCCH, is depending on whether the target cell is known for the UE or not.
If handover is commanded when the UE does not need measurement gaps  to perform UTRAN measurements, the interruption time shall be less than Tinterrupt1


Tinterrupt1=TIU+Tsync+20*KC+150*OC + 10*Fmax 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.

Fmax 
denotes the maximum number of radio frames within the transmission time intervals of all transport channels that are multiplexed into the same CCTrCH.

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.
In the interruption requirement Tinterrupt1 a cell is known if it 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-RAT hard handover to UTRAN FDD is commanded and the UE needs measurement gaps to perform inter-RAT  measurements on UTRAN FDD and if higher layers do not indicate that the UE shall not perform any synchronisation procedure for timing maintained intra- or inter-frequency hard handover, the interruption time shall be less than Tinterrupt2

Tinterrupt2 = TIU+Tsync+50*KC+150*OC + 10*Fmax ms

In the interruption requirement Tinterrupt2 a cell is known if the cell has been measured by the UE during the last 5 seconds.
If inter-RAT hard handover to UTRAN FDD is commanded when the UE does not need measurement gaps to perform measurements on UTRAN FDD, and if higher layers do indicate that the UE shall not perform any synchronisation procedure for timing maintained hard handover to UTRAN FDD, the interruption time shall be less than Tinterrupt3


Tinterrupt3=20*KC+150*OC +10*Fmax ms

In the interruption requirement Tinterrupt3 a cell is known if the cell has been measured by the UE during the last 5 seconds or the timing of the cell is signalled from higher layers by the signal "Reference time difference to cell" in [TS 25.133], with the signalled accuracy lower than or equal to 40 chips.

If inter-frequency hard handover is commanded and if higher layers do indicate that the UE shall not perform any synchronisation procedure for timing maintained intra- or inter-frequency hard handover, the interruption time shall be less than Tinterrupt4


Tinterrupt4=50*KC+150*OC +10*Fmax ms

In the interruption requirement Tinterrupt4 a cell is known if the cell has been measured by the UE during the last 5 seconds or the timing of the cell is signalled from higher layers by the signal "Reference time difference to cell" in [TS 25.133], with the signalled accuracy lower than or equal to 40 chips.
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.
5.3.2
E-UTRAN - UTRAN TDD Handover

5.3.2.1
Introduction

The purpose of FDD/TDD handover is to change the radio access mode from FDD to TDD. The FDD/TDD handover procedure is initiated from UTRAN with a RRC message that implies a hard handover as described in [TS 25.133].
5.3.2.2
Requirements

The requirements in this section shall apply to UE supporting FDD and TDD.

5.3.2.3
FDD/TDD handover delay

RRC procedure performance values for all RRC procedures, that can command a hard handover, are specified in [TS 25.133].

When the UE receives a RRC message implying FDD/TDD 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 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 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 DPCH at the designated activation time + interruption time.

where:

-
Dhandover equals the RRC procedure performance value as defined in [TS 25.133] 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, is dependent on whether the target cell is known for the UE or not.
If FDD/TDD handover is commanded, the interruption time shall be less than,


Tinterrupt= Toffset+TUL+30*FSFN+20*KC+180*UC+10*Fmax ms

where,

Toffset
Equal to 10 ms, the frame timing uncertainty between the old cell and the target cell and the time that can elapse until the appearance of a Beacon channel

TUL
Equal to 10 ms, the time that can elapse until the appearance of the UL timeslot in the target cell

FSFN
Equal to 1 if SFN decoding is required and equal to 0 otherwise

KC
Equal to 1 if a known target cell is indicated in the RRC message implying FDD/TDD handover and equal to 0 otherwise

UC
Equal to 1 if an unknown target cell is indicated in the RRC message implying FDD/TDD handover and equal to 0 otherwise

Fmax
denotes the maximum number of radio frames within the transmission time intervals of all transport channels that are multiplexed into the same CCTrCH.
An inter-frequency TDD target cell shall be considered known by the UE, if the target cell has been measured by the UE during the last 5 seconds.

The interruption time requirements for an unknown target cell shall apply only if the signal quality of the unknown target cell is sufficient for successful synchronisation with one attempt.
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