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Activation time in active set update

The specification allows an active set update message to contain an activation time. However, there does not seem to be any good reason why the network would choose to delay an active set update procedure, and indeed any delay introduced by an activation time is likely to increase the probability of a radio link failure.

Furthermore, as a consequence of the RRC transaction identifier, the specification allows up to 4 parallel active set update procedures although in practice it seems very unlikely that number of parallel procedures will be this high. Therefore, a UE should be capable of handling 4 parallel active set update procedures each of which could have a different activation time. This requirement places a burden on the UE which seems unjustified given that this situation is extremely unlikely to occur in practice. Therefore it is proposed that modifications are made to the specification to relax this requirement.

Different modifications to the specifications could be made in order to relax this requirement:

-
The number of parallel active set update messages that need to be processed by the UE could be limited to 1.This would imply that the network should wait for a complete or failure message from the UE for it can send another active set update message. This would unnecessarily limit how quickly the network can send active set update messages. 

-
The activation time is removed from the active set update message and the UE always processes the active set update message as if the activation time is 'now'. 

It is proposed that the specification is corrected according to the second proposal. Text is added to section 8.3.4.3 to state that if the UE receives an activation time it should ignore the IE and consider the activation the as 'now'.

Parallel active set update procedures

Given that the UE can support parallel active set update procedures, the UTRAN could send a subsequent active set update message before receiving the complete or failure message for an earlier active set update message. A consequence of this is that the UTRAN may not have an up to date view of the UEs current active set when it sends an active set update message. The problem that can arise from this are best explained by example.

Considers a UE with 3 radio links (A, B, C) in the active set. The UTRAN sends an active set update message that adds radio link X and deletes radio link C, but for some reason this active set update fails (e.g. radio link X may have been set up with the wrong spreading factor). Subsequently the UTRAN sends a further active set update but before it has received the failure for the first active set update. This subsequent active set update removes radio link X but adds radio links D, E, F, G. Obviously the UE can only process this subsequent message with respect to its current active set, and so from the UE perspective this active set update contains two errors:

-
the UE has been asked to remove a radio link that does not exist

-
the UE has been asked to radio links to the active set that would cause the active set to be larger than 6

The UE behaviour is undefined in both of these cases but it seems undesirable that the second active set update message should be rejected. If the UE were to reject the subsequent active set update, it could lead to a scenario where several active set updates that have been sent in quick succession all fail. This could ultimately lead to radio link failure. 

It is proposed that text is added to the specification to define UE behaviour in both of these cases:

-
if the UE is asked to remove a radio link that does not currently exist then the UE should ignore this IE but continue to process the rest of the message

-
if the UE receives an active set update that requests the UE to add radio link that would cause the active set to be larger than 6 then the UE should add radio links in the order given in the message until the active set is full.
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Figure 50: Active Set Update procedure, successful case
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Figure 51: 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:

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

In all cases, UTRAN should:

-
send an ACTIVE SET UPDATE message on downlink DCCH using AM or UM RLC.

UTRAN should include the following information:

-
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;

-
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:
-
if the IE "Activation time" is included:

-
ignore the value of the IE "Activation time" and process message as if the activation time is 'now';
-
first add the RLs indicated in the IE "Radio Link Addition Information";

-
remove the RLs indicated in the IE "Radio Link Removal Information". 
-
if a RL indicated by the IE "Radio Link Removal Information" does not exist in the active set then the UE shall ignore this RL.
-
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;
-
if the UE active set is full or becomes full and all RLs indicated by the IE "Radio Link Removal Information" have been removed, then RLs indicated by the IE "Radio Link Addition Information" shall be added in the order given in the message;
-
perform the physical layer synchronisation procedure as specified in [29];

-
if the ACTIVE SET UPDATE message contained the IE "Ciphering mode info":

-
include and set the IE "Radio bearer uplink ciphering activation time info" to the value of the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO;

-
if the ACTIVE SET UPDATE message contained the IE "Integrity protection mode info" with the IE "Integrity protection mode command" set to "Modify":

-
include and set the IE "Integrity protection activation info" to the value of the variable INTEGRITY_PROTECTION_ACTIVATION_INFO;

-
if the variable PDCP_SN_INFO is non-empty:

-
include the IE "RB with PDCP information list" in the ACTIVE SET UPDATE COMPLETE message; and

-
set it to the value of the variable PDCP_SN_INFO;

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

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

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

-
if the received ACTIVE SET UPDATE message included the IE "Downlink counter synchronisation info":

-
calculate the START value according to subclause 8.5.9;

-
include the calculated START values for each CN domain in the IE "START list" in the IE "Uplink counter synchronisation info" in the ACTIVE SET UPDATE COMPLETE message;

-
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

-
clear that entry;

-
transmit an ACTIVE SET UPDATE COMPLETE message on the uplink DCCH using AM RLC without waiting for the Physical Layer synchronization;

-
if the IE "Integrity protection mode info" was present in the ACTIVE SET UPDATE message:

-
start applying the new integrity protection configuration in the uplink for signalling radio bearer RB2 from and including the transmitted ACTIVE SET UPDATE COMPLETE message;

-
if the variable PDCP_SN_INFO is empty:

-
if the ACTIVE SET UPDATE message contained the IE "Ciphering mode info":

-
when RLC has confirmed the successful transmission of the ACTIVE SET UPDATE COMPLETE message:

-
perform the actions below;

-
if the ACTIVE SET UPDATE message did not contain the IE "Ciphering mode info":

-
when RLC has been requested to transmit the ACTIVE SET UPDATE COMPLETE message:

-
perform the actions below;

-
if the variable PDCP_SN_INFO is non-empty:

-
when RLC has confirmed the successful transmission of the ACTIVE SET UPDATE COMPLETE message:

-
for each radio bearer in the variable PDCP_SN_INFO:

-
if the IE "RB started" in the variable ESTABLISHED_RABS is set to "started":

-
configure the RLC entity for that radio bearer to "continue";

-
clear the variable PDCP_SN_INFO;

-
if the ACTIVE SET UPDATE message contained the IE "Ciphering mode info":

-
set the IE "Reconfiguration" in the variable CIPHERING_STATUS to FALSE; and

-
clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO;

-
if the ACTIVE SET UPDATE message contained the IE "Integrity protection mode info":

-
set the IE "Reconfiguration" in the variable INTEGRITY_PROTECTION_INFO to FALSE; and

-
clear the variable INTEGRITY_PROTECTION_ACTIVATION_INFO;

-
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:

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

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

-
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

-
clear that entry;

-
set the IE "failure cause" to "configuration unsupported";

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

-
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 variable INVALID_CONFIGURATION is set to TRUE:

the UE shall:

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

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

-
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

-
clear that entry;

-
set the IE "failure cause" to "Invalid configuration";

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

-
the procedure ends on the UE side.

8.3.4.5a
Incompatible simultaneous reconfiguration

If the variable INCOMPATIBLE_SECURITY_RECONFIGURATION becomes set to TRUE due to the received ACTIVE SET UPDATE message, the UE shall:

-
transmit a ACTIVE SET UPDATE FAILURE message on the uplink DCCH using AM RLC;

-
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

-
clear that entry;

-
set the IE "failure cause" to the cause value "incompatible simultaneous reconfiguration";

-
when the ACTIVE SET UPDATE FAILURE message has been delivered to lower layers for transmission:

-
set the variable INCOMPATIBLE_SECURITY_RECONFIGURATION to FALSE;

-
continue with any ongoing processes and procedures as if the ACTIVE SET UPDATE message has not been received;

-
and the procedure ends.

If the variable ORDERED_RECONFIGURATION is set to TRUE; and

-
if the activation time for the procedure that has set variable ORDERED_RECONFIGURATION and the activation time for the Active Set Update procedure are within a time window of 5 frames, the UE may:

-
transmit a ACTIVE SET UPDATE FAILURE message on the uplink DCCH using AM RLC;

-
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

-
clear that entry;

-
set the IE "failure cause" to the cause value "incompatible simultaneous reconfiguration";

-
when the ACTIVE SET UPDATE FAILURE message has been delivered to lower layers for transmission:

-
continue with any ongoing processes and procedures as if the ACTIVE SET UPDATE message has not been received;

-
and the procedure ends.

8.3.4.6
Reception of the ACTIVE SET UPDATE COMPLETE message by the UTRAN

When the UTRAN has received the ACTIVE SET UPDATE COMPLETE message,

-
the UTRAN may remove radio link(s) that are indicated to remove to the UE in case b) and c); and

-
the procedure ends on the UTRAN side.

8.3.4.7
Reception of the ACTIVE SET UPDATE FAILURE message by the UTRAN

When the UTRAN has received the ACTIVE SET UPDATE FAILURE message, the UTRAN may delete radio links that were included in the IE "Radio Link Addition Information" for addition. The procedure ends on the UTRAN side.

8.3.4.8
Invalid ACTIVE SET UPDATE message

If the ACTIVE SET UPDATE message contains a protocol error causing the variable PROTOCOL_ERROR_REJECT to be set to TRUE according to clause 9, the UE shall perform procedure specific error handling as follows. The UE shall:

-
transmit a ACTIVE SET UPDATE FAILURE message on the uplink DCCH using AM RLC;

-
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 "Rejected transactions" in the variable TRANSACTIONS; and

-
clear that entry;

-
set the IE "failure cause" to the cause value "protocol error";

-
include the IE "Protocol error information" with contents set to the value of the variable PROTOCOL_ERROR_INFORMATION;

-
when the ACTIVE SET UPDATE FAILURE message has been delivered to lower layers for transmission:

-
continue with any ongoing processes and procedures as if the invalid ACTIVE SET UPDATE message has not been received;

-
and the procedure ends.

8.3.4.9
Reception of an ACTIVE SET UPDATE message in wrong state

If the UE is in another state than CELL_DCH state upon reception of the ACTIVE SET UPDATE message, the UE shall perform procedure specific error handling as follows. The UE shall:

-
transmit a ACTIVE SET UPDATE FAILURE message on the uplink DCCH using AM RLC;

-
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

-
clear that entry;

-
set the IE "failure cause" to the cause value "protocol error";

-
include the IE "Protocol error information" with the IE "Protocol error cause" set to "Message not compatible with receiver state";

-
when the ACTIVE SET UPDATE FAILURE message has been delivered to lower layers for transmission:

-
continue with any ongoing processes and procedures as if the ACTIVE SET UPDATE message has not been received;

-
and the procedure ends. 
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