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1 Introduction

This paper discusses the different requirements for handover and related measurements. There is also a discussion on which delays that should have requirements and which should not. Further, requirements for measurements and execution of handover are proposed to be included in 25.133 [1].

2 Discussion

Last RAN WG4 meeting several papers addressed the requirements for handover. However, some strict definition on the delays that should have delay requirement is needed. Also a description of the tests is needed.

When performing a handover several different delays are contributing to the “handover delay”. These delays are related to delays in the UE, transmission delay over Uu and Iub, and also delays in UTRAN.

Some of the delay is related only to measurements and parts only to the actual signalling or processing.

2.1 Delay requirement budget

In order to clarify all parts of the handover requirements, all different parts should be addressed separately. The handover procedure is described briefly in the Figure below and delays related to UTRA nodes are defined.
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In order to have relevant requirements one should also consider what is possible to have tested, i.e. when testing the UE this can only be done if the UE gives some physical proof of a specific action.

Measurement reporting delay
This delay should be specified in 5.1.2 in 25.133, and is dependent on the possibility for the UE to measure (i.e. compressed mode) and possible buffering/queuing in the UE dependent on the TTI for the signalling.

The similar requirement in IS 95 is that the UE shall report a neighbour when that neighbours Ec/I0 value is above T_add within 0.8 s. It is therefor proposed to have the same requirement, however, performed simulations in this area may effect this proposal.

Uu transfer delay
This is the time it takes for the message to be transferred to the Node-B. This time is rather small, however, the interleaving of the DCCH could give a “delay” of up to 80 ms. Since this delay only is dependent on network configuration or operator strategy there should not be any requirements set on this delay.

Iub/Iur transfer delay
This time is the time it takes the message to be transferred to the S-RNC via a possible Iur. This delay should be quite small, however, dependent on the existence of Iur this imposed network delay could be a factor. Since this delay only is dependent on network configuration or operator strategy there should not be any requirements set on this delay.

RNC processing delay
This delay is related to the algorithms in the RNC for taking decisions regarding all sorts of UE mobility in UTRAN. Since this is only related to implementation and operator strategy there should not be any requirements set on this delay.

Active set update delay (or Hard handover delay)
This delay should be specified in 5.1.2 in 25.133, and there are different requirements for active set update and hard handover. For active set update the delay is dependent on the number of radio links that are added since one message can add and or remove up to 6 radio links. There is also a difference if the UE has timing to the cell to be added or not. For hard handover the latter factor is the only considered difference in the requirement.

The UE does not send a message when a certain radio link is added so UTRAN can not really know which radio links the UE is using at a certain time instant. However, this has to be in the UE requirements. In order to test this delay it is possible to have a test case specified where the UE inner loop power control is used as indication of successful addition of a radio link.

The similar requirement in IS95 on hard handover is that the UE shall stop UL transmitting within 2 ms and that the UE shall start transmitting on the new frequency within 140 ms.

3 Proposal

It is proposed that 25.133 [1] is updated according to chapter 5.

4 References

[1] 3GPP TS 25.133, v2.1.0, Requirements for support of Radio Resource Management (FDD)

[2] IS 98 Ballot version, March 1999

5 Proposed text to 25.133

5.1.2.1 FDD Soft/Softer Handover

The soft handover procedure is initiated from UTRAN with an active set update message.

5.1.2.1.1 
5.1.2.1.1.1 

5.1.1.1.1 Measurement reporting delay

The measurement reporting delay is defined as the time from when a report is triggered at the physical layer according to the event or periodic mechanism set to trigger the measurement report, until the UE tries to transmit the measurement report over the Uu interface. 
















5.1.1.1.2 Test parameters
This test shall be performed when the UE is in connected mode and any of the defined traffic channels ongoing. Information about neighbour cells is used in this test. All cells in the test shall be given in the measurement control information to the UE prior to the test is started. Also, event 1A and 1B with 3dB reporting range should be activated. Both with time to trigger set to 0. TTI for DCCH shall be set to 80 ms both in uplink and in downlink.
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Figure: Test for Event 1A and 1B examplified.
Test parameters are listed below in Table 5-2.
Table 5‑2:

Parameter
Unit
Cell 1
Cell 2
Cell 3
Cell 4
Cell 5
Cell 6

UTRA RF Channel Number

Channel 1
Channel 1
Channel 1
Channel 1
Channel 1
Channel 1

CPICH_Ec/Ior
dB







PCCPCH_Ec/Ior
dB







SCH_Ec/Ior
dB







PICH_Ec/Ior
dB
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5.1.1.1.3 Performance Requirements

Correct event shall be triggered and a measurement report shall be sent within 0.8 seconds in more than 90% of the events with 95% confidence.

5.1.2.1.1.1.1 





5.1.1.1.4 Maximum number of cells to be monitored

The UE shall be capable of measuring the CPICH of at least 6 cells given in a measurement control message(s).
[Note: The test for this has to be elaborated]
5.1.1.1.5 Active set dimension

The active set is defined as set of radio links simultaneously involved in a specific communication service between an User Equipment and a UTRAN access point.
5.1.1.1.6 Test parameters
The outline of this test is to add multiple new radio links in series. For each new radio link send down commands on the TPC bits and se that the UE is following these commands. The TPC bits are then sent with alternate up and down commands on all radio links, and a new radio link is added with an active set update command.

In that manner continue to add radio links in order to see that the UE is capable of supporting the maximum number of radio links simultaneously.
During the test the quality on both the UE downlink shall be monitored.
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Other  test parameters are according to the table below.
Table 5‑3:

Parameter
Unit
Cell 1
Cell 2
Cell 3
Cell 4
Cell 5
Cell 6

UTRA RF Channel Number

Channel 1
Channel 1
Channel 1
Channel 1
Channel 1
Channel 1

CPICH_Ec/Ior
DB







PCCPCH_Ec/Ior
DB







SCH_Ec/Ior
DB







PICH_Ec/Ior
DB
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5.1.1.1.7 Performance Requirements
The UE shall be capable of supporting  at least 6 radio links in the active set without loosing the power control. The UE BLER shall not exceed [X] BLER with 95% confidence.
5.1.1.1.8 Active set update delay

The active set update delay start is defined as the time from when the UE receives the active set update message from UTRAN, or at the time stated through the activation time when to perform the active set update. The activation time stop is defined as the time when the UE successfully only uses the set of radio links stated in that message for power control. The active set update delay is defined as the time between the active set update start and the active set stop.


There is different requirement on the active set update delay depending on if the UE is aware of the cell before the active set update or not. The UE is considered to be aware of the cell and have measured the cell if the cell has been within the monitored set of cells for the last 5 seconds.






































5.1.1.1.9 Test parameters

First one cell known to the UE before is added to the active set (Cell1). Then one cell not known to the UE before is added to the active set (Cell2).
Finally two known and two unknown cells are replacing the previous active set (Cell3, Cell4, Cell5 and Cell6).
Measurement control information shall include information about Cell1, Cell3 and Cell4. Cell2, Cell5 and Cell6 shall not be present before the UE is in connected mode so that the UE will be unaware of their presence.
Parameters are according to the table below.
Table 5‑4:

Parameter
Unit
Cell 1
Cell 2
Cell 3
Cell 4
Cell 5
Cell 6

UTRA RF Channel Number

Channel 1
Channel 1
Channel 1
Channel 1
Channel 1
Channel 1

CPICH_Ec/Ior
DB







PCCPCH_Ec/Ior
DB







SCH_Ec/Ior
DB







PICH_Ec/Ior
DB
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5.1.1.1.10 Performance requirement

The active set update delay shall not exceed 50 ms per neighbour cell in if the UE has measured on the cell prior to the active set update in 90% of the cases with 95% confidence. The active set update delay shall not exceed 140 ms per neighbour cell if the UE has not measured on the cell prior to the active set update in 90% of the cases with 95% confidence.
If an active set update includes a combination of cells included and not included in the monitored set the maximum active set update delay is the sum of respective maximum delays.

5.1.1.2  FDD Hard Handover

The hard handover procedure is initiated from UTRAN with an handover command message. The hard handover procedure may cause the UE to change its frequency.

5.1.1.2.1 
5.1.1.2.2 Maximum number of cells/frequencies to be monitored on other frequencies

The UE shall be capable of measuring the CPICH of at least [FFS] cells on a maximum of [FFS] frequencies, different from the frequency currently used by the UE. 

The cells and frequencies are given to the UE in a measurement control message(s), and the measurement slots available with compressed mode is given through physical channel reconfiguration parameters.

5.1.1.2.3 Measurement reporting delay

The measurement reporting delay start is defined as the time from when a report is triggered at the physical layer, and in the end of an available [FFS] ms measurement slot, according to the event or periodic mechanism set to trigger the measurement report. The measurement reporting delay end is defined as the time when the UE tries to transmit the measurement report over the Uu interface.

The measurement reporting delay is defined as the time between the measurement reporting delay start and the measurement reporting delay stop.

[Editors Note: The details for this requirement and the relation to compressed mode are FFS.]
5.1.1.2.4 Test parameters
5.1.1.2.5 Performance requirements

For all possible events defined in the measurement control messages as inter-frequency measurement reporting criteria, the measurement reporting delay shall not exceed the time stated in the table below.

Table 5‑4
TTI for DCCH carrying measurement report [ms]
Maximum measurement reporting delay [ms]

10


20


40


80


5.1.1.2.5.1.1 System Level Requirement on Measurement Reporting Delay

[This Section specifies a system level requirement on measurement reporting delay for the network scenario described; when the values in Table 5‑4  in Section 5.1.2.2.1.2 will be specified, also the requirement described in this section will be taken into account; in this way a merge between the two sections will be possible]

For hard handover purposes, the measurement reporting delay shall not exceed [5] seconds under the following network conditions: Initial serving cell at 
[image: image13.wmf]or

I

ˆ

= -70 dBm/3.84MHz, with 6 neighbours at 
[image: image14.wmf]or

I

ˆ

= -75 dBm/3.84MHz. Then the new cell is switched on at 
[image: image15.wmf]or

I

ˆ

= -60 dBm/3.84MHz, all steady signals.

5.1.1.2.6 Hard Handover Delay

The hard handover delay is defined as the time from when the UE receives the handover command message from UTRAN, until the UE successfully uses the entire set of radio links stated in that message for power control. 

The hard handover delay is stated in the table below. There is different requirement if the UE is aware of the cell before the hard handover or not. The UE is considered to be aware of a cell and have measured the cell if the cell has been within the monitored set of cells for at leasr a total amount of 50 ms of compressed mode measurement opportunities within the last 5 seconds.
5.1.1.2.7 Test parameters

The test is first performed with all the new cells (Cell1, Cell2 and Cell3) unknown to the UE. The test is then performed with all the cells on the other frequency known to the UE.
5.1.1.2.8 Performance requirements
The requirements in table 5-5 shall be met in 90% of the cases with 95% confidence.
Table 5‑5
Number of new cells present in the handover command message
Maximum active set update delay [ms]


Cells within monitored set
Cells outside monitored set

1-6…
140
240

7(1)
8(1)
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