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1 Introduction
Below proposals for some of the requirements in TS 36.133, Chapter 5, Chapter 8 is given in this document. This document is contributed to start the discussion on how the requirements shall be written in TS 36.133.
For Chapter 5 of TS 36.133, covering the E-UTRA RRC_CONNECTED state mobility the text for the  handover requirements for the case of E-UTRA to E-UTRA FDD handover, E-UTRA to UTRA FDD inter RAT handover and the E-UTRA to GSM inter RAT handover are proposed. The proposed text is similar to the UTRA requirements in 25.133.

With this proposal we use the same kind of requirements to calculate the requirements as is used in TS 25.133. Other principles can also be used but we assume that it is good to have similar behaviour in E-UTRAN as in UTRAN.

5
E-UTRA RRC_CONNECTED state mobility

This section contains the requirements on the mobility procedures in E-UTRAN RRC_CONNECTED mode.

Requirements related to the measurements in support of the execution of the E-UTRAN connected mode mobility procedures are specified in section 8.

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

UE behaviour in response to E-UTRAN RRC messages is described in TS36.331.

5.1
E-UTRA Handover 

5.1.1
Introduction

The handover procedure is initiated from E-UTRAN with a RRC message that implies a handover, see TS 36.331.

5.1.2
Requirements

5.1.2.1
E-UTRA 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 [PUCCH/RACH] 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 [PUCCH/RACH] at the designated activation time + interruption time.

where:

Dhandover equals the RRC procedure delay defined in TS36.331 plus the interruption time stated in section 5.2.2.2.

5.2.2.2
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 [PUCCH/RACH].
If intra-frequency handover is commanded or inter-frequency handover is commanded when the UE does not need idle gaps to perform inter-frequency measurements, the interruption time shall be less than Tinterrupt1


Tinterrupt1=TIU+Tsync+20 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).


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

Tinterrupt2 = TIU+Tsync+50ms

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.

5.2.2.2
E-UTRA FDD – TDD 

5.2.2.2.1
Handover delay

5.2.2.2.2
Interruption time

5.2.2.3
E-UTRA TDD – FDD 

5.2.2.3.1
Handover delay

5.2.2.3.2
Interruption time

5.2.2.4
E-UTRA FDD – TDD 

5.2.2.4.1
Handover delay

5.2.2.4.2
Interruption time
5.3
Handover to other RATs

5.3.1
E-UTRAN - UTRAN FDD Handover

5.3.1.1
Introduction

The handover procedure is initiated from UTRAN with a RRC message that implies a hard handover, see TS 36.331 

5.3.1.1.1
Handover delay

Procedure delay for all procedures that can command a handover are specified in TS 36.331.

When the UE receives a RRC message implying handover with the activation time "now" the UE shall be ready to start the transmission of the 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 uplink [DPCCH] at the designated activation time + interruption time.

where:

-
Dhandover equals the RRC procedure delay defined in TS36.331 plus the interruption time stated in section 8.x.

5.3.1.1.2
Interruption time

The interruption time is the time between the last frame the UE received the PDCCH and the time the UE shall be ready to start transmission of the uplink [DPCCH] on UTRAN.
If handover to UTRAN FDD is commanded the interruption time shall be less than Tinterrupt

Tinterrupt = TIU+Tsync+50ms
5.3.2
 E-UTRAN - UTRAN TDD Handover

5.3.2.1
Introduction

5.3.2.1.1
Handover delay

5.3.2.1.2
Interruption time

5.3.3
  E-UTRAN FDD - GSM Handover

5.3.3.1
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 TBD. The procedure is described in TS 36.331.

Idle gaps according to the UE Capability may be used to be able to make measurements on GSM.

5.3.3.2
Requirements

The requirements in this section shall apply to UE supporting E-UTRA FDD and GSM.

5.3.3.2.1
Handover delay

When the UE receives a handover command from E-UTRAN with the activation time "now" …. the UE shall be ready to transmit (as specified in GSM 45.010) on the channel of the new RAT within the value in table 5.2 from the end of the last TTI containing the handover command.

If the access is delayed to an indicated activation time later than the procedure delay from the end of the last TTI containing the handover command, the UE shall be ready to transmit (as specified in GSM 45.010) on the channel of the new RAT at the designated activation time + interruption time.

The UE shall process the RRC procedures for the handover command within the processing delay, which is specified in 36.331. 

Table x.1: E-UTRA/GSM 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 last frame the UE received the PDCCH 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 x.2: E-UTRA/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


8
UE Measurements Procedures in RRC_CONNECTED State

8.1
General Measurement Requirements 

8.1.1
Introduction

This section contains requirements on the UE regarding measurement reporting in RRC_CONNECTED state. The requirements are split in E-UTRA intra frequency, E-UTRA inter frequency, Inter-RAT UTRA FDD, UTRA TDD and GSM measurements. These measurements may be used by the E-UTRAN, e.g. for handover decisions. The measurements are defined in TS 36.214, the measurement model is defined in TS 36.XXX and measurement accuracies are specified in section 9. Control of measurement reporting is specified in TS 36.XXX and parallel measurements are specified in section XX. The idle gaps are specified in TS 36.XXX.

8.1.2
Requirements

8.1.2.1
UE Measurement Capability

In connected state the UE shall be able to monitor up to

-
[TBD] intra frequency E-UTRA FDD or TDD mode cells, and

-
 [TBD] inter frequency E-UTRA FDD or TDD mode cells, including depending on capability

-
E-UTRA FDD mode cells distributed on up to [3] FDD carriers and

-
E-UTRA TDD mode cells, distributed on up to [3] TDD carriers, and

-
Depending on UE capability, [TBD] inter RAT UTRA cells, including

-
FDD cells distributed on up to 3 FDD carriers and

-
TDD mode cells, distributed on up to 3 TDD carriers, and

-
Depending on UE capability, 32 GSM cells distributed on up to 32 GSM carriers.

It is defined below how the measurements on different systems and modes are performed given the time allocated to that system. 

The requirements in section 9 on measurements are applicable for a UE performing measurements according to this section. For inter-frequency E-UTRA FDD and TDD, UTRA FDD and TDD and GSM measurements, idle gaps as specified in TBD are used to find and measure on other cells. 

It is defined below how the measurements on different systems and modes are performed given the time allocated to that system. 

The time allocated is TBD.

8.1.2.2 E-UTRA intra frequency measurements

8.1.2.2.1 E-UTRA FDD intra frequency measurements
In the RRC_CONNECTED state an UE in FDD mode shall measure identified intra frequency cells and search for new intra frequency cells indicated in the measurement control information.

In order for the requirements in the following subsections to apply the E-UTRAN must provide idle gaps with the following limitations: 
- TBD

8.1.2.2.1.1
Identification of a new cell

The UE shall be able to identify a new detectable FDD intra frequency cell within 
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where


Tbasic_identify_E-UTRA_FDD, intra is TBD 

A cell shall be considered detectable when 

-
RSRP > -TBD dBm or Ior/Ioc > TBD,

-
SCH: TBD.

When L3 filtering [TBD] is used an additional delay can be expected.

8.1.2.2.1.2
UE measurement capability 

In the RRC_CONNECTED state the measurement period for intra frequency measurements is [200] ms. When no transmission gap pattern sequence is activated, the UE shall be capable of performing [RSRP] measurements for [8] identified-intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of [200] ms. When idle gaps are activated the UE shall be capable of performing measurements for at least Ymeasurement intra cells , where Ymeasurement intra is defined in the following equation. The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.1 and 9.1.2. If the UE has identified more than Ymeasurement intra cells, the UE shall perform measurements of all identified cells but the reporting rate of [RSRP] measurements of cells from UE physical layer to higher layers may be decreased.
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where


Xbasic measurement FDD = 8 (cells)


TMeasurement_Period Intra = [200] ms. The measurement period for Intra frequency RSRP measurements.


TIntra : This is the minimum time that is available for intra frequency measurements, during the measurement period with an arbitrarily chosen timing.


Tbasic_identify_FDD, intra = [TBD] ms. This is the time period used in the intra frequency equation where the maximum allowed time for the UE to identify a new FDD cell is defined.

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.1 and 9.1.2.

8.1.2.2.2
E-UTRA TDD intra frequency measurements

[TBD

8.1.2.2.3
UE intra frequency measurement capability 

[TBD]
8.1.2.3 E-UTRA inter frequency measurements


8.1.2.3.1 E-UTRA FDD – FDD inter frequency measurements

The requirements in this section shall apply to UE supporting E-UTRA FDD.

In the RRC_CONNECTED state when idle gaps are provided by the network the UE shall continuously measure identified inter frequency cells and search for new inter frequency cells on frequencies indicated in the measurement control information. 

8.1.2.3.1.1
Identification of a new E-UTRA FDD inter frequency cell

The UE shall be able to identify a new detectable cell within
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where


Tbasic_identify_E-UTRA_FDD,inter is specified in 8.1.2.3.1.2. 


NFreq,E-UTRA_FDD: Number of E-UTRA FDD frequencies in the Inter-frequency cell info list

A cell shall be considered detectable when 

-
TBD

8.1.2.3.1.2
UE measurement capability
When idle gaps are scheduled for E-UTRAN FDD inter frequency measurements the UE physical layer shall be capable of reporting measurements to higher layers with measurement accuracy as specified in section 9 with measurement period is given by
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If the UE does not need compressed mode to perform inter-frequency measurements, the measurement period for inter frequency measurements is TBD ms.

The UE shall be capable of performing RSRP measurements for Xbasic measurement FDD inter inter-frequency cells per FDD frequency of the monitored set or the virtual active set, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of TMeasurement_ Inter. 


Xbasic measurement E-UTRAN_FDDinter = [6]

TMeasurement_Period Inter = TBD ms. The period used for calculating the measurement period Tmeasurement_inter for inter frequency [RSRP] measurements.


TInter:: This is the minimum time that is available for inter frequency measurements , during the period TMeasurement_Period inter with an arbitrarily chosen timing. The minimum time per transmission gap is calculated by using the actual idle gap length and by assuming 2*0.5 ms for implementation margin and after taking only full slots into account in the calculation.


Tbasic_identify_E-UTrAN_FDD,inter = TBD ms. This is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new FDD cell is defined.


Tbasic_measurement_FDD inter = TBD. This is the time period used in the equation for defining the measurement period for inter frequency [RSRP] measurements.


NFreq: Number of E-UTRAN_FDD frequencies indicated in the inter frequency measurement control information.
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