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Introduction

A test currently defined in [1], section 8.3.4.3, Active set update in soft handover: Combined radio link addition and removal (active set is not full) implies disjoint active sets before and after the execution of a single active set update procedure.

Discussion

In our opinion RRC does not allow to remove all the existing radio links from the active set and replace them with new radio links with a single ACTIVE SET UPDATE message. See section 8.3.4.5 of 25.331: 

[…]

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

-
a radio link indicated by the IE "Radio Link Removal Information" does not exist in 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.

[…]

The current text may be misunderstood because it does not specify if the active set to be used for comparison is the one valid immediately before the activation time or the one immediately after the activation time. In particular the sentence would read:

Case 1.

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

This means that the UE will have to take into account pending ACTIVE SET UPDATE messages ("or will be part of the active set") with an earlier activation time. In this case the active sets before and after each active set update procedure can not be disjoint, otherwise the message would be rejected.

Case 2.
-
the IE "Radio Link Removal Information" contains all the radio links which are part of or will be part of the active set at a time immediately after the time indicated by the IE "Activation time"; and/or

In this case the only error condition that will be triggered is when the new active set will be empty. This case would allow to have disjoint active sets before and after the active set update procedure.

Note that case 2 is included in case 1, i.e. if case 2 is verified (the resulting active set will be empty), also case 1 is verified (all the existing radio links are removed).

Conclusion

Due to the existing test in [1] it is essential to solve this issue and to inform T WG1 SIG as soon as possible, so that T WG1 SIG can be informed of RAN WG2 decision during the ongoing Helsinki meeting. A draft CR is attached.
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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.

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.

UTRAN should not send more than one ACTIVE SET UPDATE message that take effect at the same activation time. In particular UTRAN should not:
1>
send in the same TTI two ACTIVE SET UPDATE  messages with the IE "Activation Time" set to the value "Now";
2> send two ACTIVE SET UPDATE messages that would take effect at the same time. 
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>

add the RLs indicated in the IE "Radio Link Addition Information" and

remove the RLs indicated in the IE "Radio Link Removal Information"

;

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

1>
if the ACTIVE SET UPDATE message contained the IE "Ciphering mode info" or contained the IE "Integrity protection mode info":

2>
set the IE "Status" in the variable SECURITY_MODIFICATION for all the CN domains in the variable SECURITY_MODIFICATION to "Affected".

1>
if the ACTIVE SET UPDATE message contained the IE "Ciphering mode info":

2>
include and set the IE "Radio bearer uplink ciphering activation time info" to the value of the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO.

1>
if the variable PDCP_SN_INFO is non-empty:

2>
include the IE "RB with PDCP information list" in the ACTIVE SET UPDATE COMPLETE message; and

2>
set it to the value of the variable PDCP_SN_INFO.

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

2>
calculate the START value according to subclause 8.5.9;

2>
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.

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 Physical Layer synchronization;

1>
if the IE "Integrity protection mode info" was present in the ACTIVE SET UPDATE message:

2>
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.

1>
if the IE "Downlink counter synchronisation info" was included in the received ACTIVE SET UPDATE message:

2>
when RLC has confirmed the successful transmission of the response message:

3>
re-initialise the PDCP header compression entities of each radio bearer in the variable ESTABLISHED_RABS as specified in [36].

1>
if the variable PDCP_SN_INFO is empty:

2>
if the ACTIVE SET UPDATE message contained the IE "Ciphering mode info":

3>
when RLC has confirmed the successful transmission of the ACTIVE SET UPDATE COMPLETE message:

4>
perform the actions below.

2>
if the ACTIVE SET UPDATE message did not contain the IE "Ciphering mode info":

3>
when RLC has been requested to transmit the ACTIVE SET UPDATE COMPLETE message:

4>
perform the actions below.

1>
if the variable PDCP_SN_INFO is non-empty:

2>
when RLC has confirmed the successful transmission of the ACTIVE SET UPDATE COMPLETE message:

3>
for each radio bearer in the variable PDCP_SN_INFO:

4>
if the IE "RB started" in the variable ESTABLISHED_RABS is set to "started":

5>
configure the RLC entity for that radio bearer to "continue".

3>
clear the variable PDCP_SN_INFO.

1>
if the ACTIVE SET UPDATE message contained the IE "Ciphering mode info":

2>
resume data transmission on any suspended radio bearer and signalling radio bearer mapped on RLC-AM or RLC-UM;

2>
set the IE "Reconfiguration" in the variable CIPHERING_STATUS to FALSE; and

2>
clear the variable RB_UPLINK_CIPHERING_ACTIVATION_TIME_INFO.

1>
if the ACTIVE SET UPDATE message contained the IE "Integrity protection mode info":

2>
allow the transmission of RRC messages on all signalling bearers with any RRC SN;

2>
set the IE "Reconfiguration" in the variable INTEGRITY_PROTECTION_INFO to FALSE; and

2>
clear the variable INTEGRITY_PROTECTION_ACTIVATION_INFO.

1>
clear the variable SECURITY_MODIFICATION;

1>
the procedure ends on the UE side.

Note: If the UE active set is full or becomes full while processing the IE "Radio Link Addition Information", priority should be given to the removal of radio links indicated in the IE "Radio Link Removal Information".
[…]

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 a time immediately before 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

-
a radio link indicated by the IE "Radio Link Removal Information" does not exist in 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 the following condition is valid:

-
the activation time is identical to the activation time of a pending ACTIVE SET UPDATE message;

the UE behaviour is not specified.
[…]
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