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1 INTRODUCTION

The purpose of the active set update procedure is to update the contents of the active set of the established connection between UE and UTRAN.

Currently, section 8.3.4.5 defines the removal of a radio link not present in the active set as one of the causes for invalid configuration. However, there is no definition for the case when the UE receives an addition of a radio link already present in the active set.

Furthermore, the addition/removal of radio links in the situation described above can still occur in a scenario where both UE and UTRAN are operating according to the current specification.

This document hence discusses the conditions under which this scenario might occur, its impact and the possible solutions. The solution which minimises impact to both the specification and the UE implementation is proposed in an attached CR.
2 DISCUSSION

In order to verify the impact of the UE behaviour when it receives an ASU (Active Set Update) message with addition/removal of radio links in the situation described above, it is necessary to analyse under which conditions it happens.

2.1 Occurance Conditions

A possible scenario where the UE receives two ASU messages with the same addition/removal of RL is shown in Figure 1.

Essentially, the sending of the second ASU message can occur under the following conditions:

a) ASU message is transmitted and the UTRAN uses a timer to resend the message if it does not receive the ASU Complete within a certain time frame. When the timer expires, the second ASU message is transmitted.

b) The ASU message is transmitted, but due to bad radio conditions the UE has not yet received it and another Measurement Report is triggered. When the UTRAN receives the second Measurement Report it sends another ASU message.


[image: image1.wmf] 

SN1

 

SN2

 

RRC

 

UE

 

 

RRC

 

ACTIVE SET UPDATE

 

ACTIVE SET UPDATE FAILURE

 

RLC

 

UE

 

UTRAN

 

MEASUREMENT REPORT

 

MEASUREMENT REPORT

 

MEASUREMENT REPORT

 

MEASUREMENT REPORT

 

ACTIVE SET UPDATE

 

SN1

 

RLC

 

ACTIVE SET UPDATE COMPLETE

 

Ignore

d by the UTRAN because 

second ASU has been triggered

 

ACTIVE SET UPDATE 

FAILURE

 


Figure 1
In the case of removal, this would trigger the UE into sending an ASU Failure back to UTRAN. The sequence of messages after this is dependant on UTRAN implementation, but basically the UTRAN could choose to resend the same removal. This could potencially initiate a cycle of ASU/ASU Failure messages, which is not a desired behaviour.

For RL addition, depending on UE implementation the same ASU/ASU Failure cycle could be triggered in the same manner as for RL removal. Neverthless, the consequences are UE implementation dependant since the RL addition case is not currently described in the specifications.

2.2 Possible Solutions

Given that it does not make sense to handle the RL addition and the RL removal cases differently and that the scenario described in 2.1 can occur for either case, all presented solutions herein are common for both cases.

A) Invalid RL Addition

One possible solution is to also define the case where the UE receives an addition of a RL already existing in the active set as an invalid configuration in section 8.3.4.5.

One could argue that a ‘smart’ UE implementation has already handled this case in this manner. However, this is not guaranteed and certain UE implementations might be affected.

In addition, the problem described in 2.1 will still occur depending on UTRAN implementation. Therefore, this solution alone is not sufficient – ie. Changes to the UTRAN are anyway required.

B) RL Addition/Removal ignored

The specification could also be modified so that the UE behaviour is to ignore both RL addition/removal cases, if the RL is already present/not present in the active set.

This solution would solve the problem shown in 2.1. However, this has an impact to UE implementations that already comply with the current specification – ie. It requires modifications to a UE implementation that handles the RL removal case correctly.

C) Handled by UTRAN

The situation seen in 2.1 can be handled by a ‘smart’ UTRAN implementation.

Firstly, the only reason for the UTRAN to control the success of the procedure by using a timer is if the ASU message is sent on RB1 (RLC-UM). However, it is widely known that it is unreliable and RB2 should be used. Given, that any message on RB2 is guaranteed delivery there is no need for a timer.

Furthermore, if the UTRAN receives a second measurement report, it can still rely on the fact that the first ASU message has guaranteed delivery via RB2 and ignore this second report.

This solution has no impact on any UE implementation because the scenario simply does not occur and it would cover both RL addition and removal cases.

3 CONCLUSION

Based on the discussion above, it can be seen that solutions A) and B) have an impact on UE implementations. These are not optimal solutions also because solution A) is not sufficient and may have an impact on UTRAN implementations anyway, whilst solution B) has greater impact on UE implementations because it will impact already compliant behaviour.

The solution presented in C) has no impact on any current UE implementations and avoids still avoids the scenario. In addition one could argue that this would already be the behaviour of a ‘smart’ network and the issue described in 2.1 would never occur. Therefore, this is the solution proposed for agreement in RAN2.

Nevertheless, if solution C) is agreed, then it also means that the current definition of the RL removal case as an invalid configuration becomes redundant. Hence, it is proposed in the attached CR to consider both RL addition and removal cases as UE undefined behaviour.
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Figure 8.3.4-1: Active Set Update procedure, successful case
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Figure 8.3.4-2: Active Set Update procedure, failure case

8.3.4.1
General

The purpose of the active set update procedure is to update the active set of the connection between the UE and UTRAN. This procedure shall be used in CELL_DCH state. The UE should keep on using the old RLs while configuring the new RLs. Also the UE should keep the transmitter turned on during the procedure. This procedure is only used in FDD mode.

8.3.4.2
Initiation

The procedure is initiated when UTRAN orders a UE in CELL_DCH state, to make the following modifications of the active set of the connection:

a)
Radio link addition;

b)
Radio link removal;

c)
Combined radio link addition and removal.

In case a) and c), UTRAN should:

1>
prepare new additional radio link(s) in the UTRAN prior to the command to the UE.

In all cases, UTRAN should:

1>
send an ACTIVE SET UPDATE message on downlink DCCH using AM or UM RLC;

1>
create active sets that contain at least one common radio link across a DPCH frame boundary as the result of one or multiple (parallel) active set update procedures.

UTRAN should include the following information:

1>
IE "Radio Link Addition Information": Downlink DPCH information and other optional parameters relevant for the radio links to be added along with the IE "Primary CPICH info" used for the reference ID to indicate which radio link to add. This IE is needed in cases a) and c) listed above;

1>
IE "Radio Link Removal Information": IE "Primary CPICH info" used for the reference ID to indicate which radio link to remove. This IE is needed in cases b) and c) listed above.

8.3.4.3
Reception of an ACTIVE SET UPDATE message by the UE

Upon reception of an ACTIVE SET UPDATE message the UE shall act upon all received information elements as specified in 8.6, unless specified otherwise in the following. The UE shall:

1>
first add the RLs indicated in the IE "Radio Link Addition Information";

1>
remove the RLs indicated in the IE "Radio Link Removal Information". If the UE active set is full or becomes full, an RL, which is included in the IE "Radio Link Removal Information" for removal, shall be removed before adding RL, which is included in the IE "Radio Link Addition Information" for addition;

1>
perform the physical layer synchronisation procedure B as specified in [29];

1>
if the IE "TFCI combining indicator" associated with a radio link to be added is set to TRUE:

2>
if a DSCH transport channel is assigned and there is a 'hard' split in the TFCI field:

3>
configure Layer 1 to soft-combine TFCI (field 2) of this new link with those links already in the TFCI (field 2) combining set.

1>
set the IE "RRC transaction identifier" in the ACTIVE SET UPDATE COMPLETE message to the value of "RRC transaction identifier" in the entry for the ACTIVE SET UPDATE message in the table "Accepted transactions" in the variable TRANSACTIONS; and

1>
clear that entry;

1>
transmit an ACTIVE SET UPDATE COMPLETE message on the uplink DCCH using AM RLC without waiting for the completion of the Physical Layer synchronisation B, specified in [29];

1>
the procedure ends on the UE side.

8.3.4.4
Unsupported configuration in the UE

If UTRAN instructs the UE to use a configuration that it does not support, the UE shall:

1>
keep the active set as it was before the ACTIVE SET UPDATE message was received;

1>
transmit an ACTIVE SET UPDATE FAILURE message on the DCCH using AM RLC;

1>
set the IE "RRC transaction identifier" in the ACTIVE SET UPDATE FAILURE message to the value of "RRC transaction identifier" in the entry for the ACTIVE SET UPDATE message in the table "Accepted transactions" in the variable TRANSACTIONS; and

1>
clear that entry;

1>
set the IE "failure cause" to "configuration unsupported";

1>
when the ACTIVE SET UPDATE FAILURE message has been submitted to lower layers for transmission:

2>
the procedure ends on the UE side.

8.3.4.5
Invalid configuration

If any of the following conditions are valid:

-
a radio link indicated by the IE "Downlink DPCH info for each RL" in the IE "Radio link addition information" has a different spreading factor than the spreading factor for the radio links in the active set that will be established at the time indicated by the IE "Activation time"; and/or

-
a radio link in the IE "Radio link addition information" is also present in the IE "Radio Link Removal Information"; and/or

-
the IE "Radio Link Removal Information" contains all the radio links which are part of or will be part of the active set at the time indicated by the IE "Activation time"; and/or

-
the IE "TX Diversity Mode" is not set to "none" and it indicates a diversity mode that is different from the one currently used in all or part of the active set; and/or


-
after the removal of all radio links indicated by the IE "Radio Link Removal Information" and the addition of all radio links indicated by the IE "Radio Link Addition Information" the active set would contain more than the maximum allowed number of radio links; and/or

-
the variable INVALID_CONFIGURATION is set to TRUE:

the UE shall:

1>
keep the active set as it was before the ACTIVE SET UPDATE message was received;

1>
transmit an ACTIVE SET UPDATE FAILURE message on the DCCH using AM RLC;

1>
set the IE "RRC transaction identifier" in the ACTIVE SET UPDATE FAILURE message to the value of "RRC transaction identifier" in the entry for the ACTIVE SET UPDATE message in the table "Accepted transactions" in the variable TRANSACTIONS; and

1>
clear that entry;

1>
set the IE "failure cause" to "Invalid configuration";

1>
When the ACTIVE SET UPDATE FAILURE message has been submitted to lower layers for transmission:

2>
the procedure ends on the UE side.

If any of the following conditions are valid:

-
the active set update procedure results in active sets that do not contain at least one common radio link before and after a DPCH frame boundary; and/or

a radio link indicated by the IE "Radio Link Removal Information" does not exist in the active set; and/or


a radio link indicated by the IE “Radio Link Addition Information” already exists in the active set:

the UE behaviour is not specified.
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