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	Reason for change:
(

	The UE actions related to the hard handover procedure are widely distributed throughout 25.331. Although the majority of the companies within RAN2 have a common understanding of the hard handover procedure, it is still possible for interoperability problems to occur due to misinterpretation of the specification.

1/ According to section 8.3.5 a hard handover procedure removes all radio links from the active set and replaces them with new radio links. Section 8.6.6.3a states that if all the radio links in the IE 'Downlink information per radio link list' are not part of the current active set then the UE must replace all radio links in the current active set with the new radio links. It is understood from the definition of a hard handover that this section triggers the UE to perform a hard handover. Unfortunately, there is no explicit statement that this is a hard handover. It is also noted that section 8.6.6.3a is the only text in the specification that triggers the UE to perform a hard handover.

2/ In addition, section 8.6.6.3a does not clearly state how the UE determines whether a radio link listed in the message is part of the current active set. The problem has been discussed previously within RAN2 and it is understood that a radio link is uniquely identified by the combination of downlink UARFCN and primary scrambling code. Other physical channel parameters such as spreading factor, channelisation code, etc are not considered by the UE when determining whether a radio is new - a UE implementation that did consider such parameters in determining if a radio link is new would trigger a hard handover during any reconfiguration that changes the spreading factor or channelisation code (for example, a radio bearer setup setting up a voice call) which is clearly not the intended behaviour.

3/ If the UTRAN sends a message that does not include the IE 'frequency info' but includes a list of radio links all different from the current active set then the UE performs an intra-frequency hard handover. Currently in this scenario there is no specification text requiring the UE to perform synchronisation procedure A.

4/ The IE 'timing indication' is only looked at by the UE in the case that the message is causing the UE to perform a hard handover. This is already clear from text in section 8.6.6.28. However, there is text in section 8.3.5.1.2 and section 8.3.5.2.2 that could imply that the IE is also looked at in other cases. As the IE is MP the UTRAN is forced to include it in some messages that are not performing a hard handover - a UE implementation that always considers this IE whenever it was present in a message would trigger an unintended hard handover (for example in a radio bearer setup procedure that is setting up a voice call).

5/ The IE 'Default DPCH offset value' is only looked at by the UE in the case that the UE is performing a timing re-initialised hard handover (or a transition to CELL_DCH). This is already clear from section 8.5.15. However, there is text in section 8.6.6.21 and section 8.6.6.27 that could imply that the IE is also looked at in other cases.

6/ Text in section 8.3.5 'Hard Handover' is mainly descriptive text and UTRAN requirements. The only UE requirements are actually consistency checks on the IEs 'Default DPCH offset value' and 'Timing indication'. These checks only need to be performed in the case of a hard handover procedure is triggered.

It should be noted that according to the current specification, it is not possible to perform a hard handover to the current radio link.

	
	

	Summary of change:
(

	1/ In section 8.6.6.3a the paragraph starting 'replace all radio links in the current active set...' is changed to 'perform a hard handover by replacing all radio links in the current active set...'. In this way it is explicit that this is triggering a hard handover. 

2/ It is stated in section 8.6.6.3a that the UE considers a radio link to be uniquely identified by the DL UARFCN and the primary scrambling code.

3/ It is stated in section 8.6.6.3a that when a hard handover occurs the UE must perform synchronisation procedure A.

4/ Text in sections 8.3.5.1.2 and 8.3.5.2.2 that could imply that the UE always acts on the IE 'Timing indication' is removed. The text stating that the UE acts on the IEs 'Timing Indication' only when a hard handover is triggered is moved from section 8.6.6.4 to section 8.6.6.3a, so it is in the section where the hard handover is triggered.

5/ Text relating to the IE 'Default DPCH offset value' is removed from 8.6.6.21 and 8.6.6.27 and text is added to section 8.6.6.3a to state that the UE acts on IE 'Default DPCH offset value' when a hard handover is triggered.

6/ Text is added to 8.6.6.3a to state that the UE performs the consistency checks 
on the IE 'Default DPCH offset value' when a hard handover procedure is triggered

Revisions following first discussion in RAN2:

7/ Text is added to section 8.6.6.28 to state that UE rejects the reconfiguration message with cause 'configuration unsupported' in the case that the UE receives the IE 'timing indication' set to 'initialise' in a CELL_DCH to CELL_DCH reconfiguration message which is not performing a hard handover (according to the section 8.6.6.3a). Note that in the corresponding release 5 CR the UE is behaviour is not specified in this situation.

Isolated Impact Analysis
Functionality corrected: Hard handover

No functional change is intended with this CR. The only intention is to make the existing requirement easier to read for those companies less familiar with the history of discussions and decisions in RAN2.

Implementation of this CR by a Release 99/4/5 UE will not cause compatibility issues


	
	

	Consequences if 
(

not approved:
	Although the majority of the companies within RAN2 have a common understanding of the hard handover procedure, if this CR is not approved it will still be possible for interoperability problems to occur due to misinterpretation of the specification. Such IOT problem will result in dropped calls, if for example, a UTRAN attempts to perform hard handover scenario that is not supported by the specification. 
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8.3.5
Hard handover

When performing hard handover with change of frequency, the UE shall:

1>
stop all intra-frequency and inter-frequency measurement reporting on the cells listed in the variable CELL_INFO_LIST. Each stopped measurement is restarted when a MEASUREMENT CONTROL message is received with the corresponding measurement identity.

8.3.5.1
Timing re-initialised hard handover

8.3.5.1.1
General

The purpose of the timing re-initialised hard handover procedure is to remove all the RL(s) in the active set and establish new RL(s) along with a change in the CFN in the UE according to the SFN of the target cell.(see subclause 8.5.15).

NOTE:
During the hard-handover procedure, the UE will align the timing of the uplink transmission as specified in [26].
This procedure is initiated when UTRAN does not know the target SFN timing before hard handover.

8.3.5.1.2
Initiation

Timing re-initialised hard handover initiated by the UTRAN is normally performed by using the procedure "Physical channel reconfiguration" (subclause 8.2.6), but may also be performed by using either one of the following procedures:

-
"radio bearer establishment" (subclause 8.2.1);

-
"Radio bearer reconfiguration" (subclause 8.2.2);

-
"Radio bearer release" (subclause 8.2.3); or

-
"Transport channel reconfiguration" (subclause 8.2.4).



In this case of a timing re-initialised hard handover, UTRAN should include the IE "Default DPCH Offset Value" and:

1>
in FDD mode:
2>
set "Default DPCH Offset Value" and "DPCH frame offset" respecting the following relation


(Default DPCH Offset Value) mod 38400 = DPCH frame offsetj
3>
where j indicates the first radio link listed in the message and the IE values used are the Actual Values of the IEs as defined in clause 11.

If the IE "Default DPCH Offset Value" is included, the UE shall:

1>
in FDD mode:

2>
if the above relation between "Default DPCH Offset Value" and "DPCH frame offset" is not respected:

3>
set the variable INVALID_CONFIGURATION to true.

If the IE "Default DPCH Offset Value" is not included, the UE shall:

1>
set the variable INVALID_CONFIGURATION to true.

8.3.5.2
Timing-maintained hard handover

8.3.5.2.1
General

The purpose of the Timing-maintained hard handover procedure is to remove all the RL(s) in the active set and establish new RL(s) while maintaining the CFN in the UE.

NOTE:
During the hard-handover procedure, the UE will align the timing of the uplink transmission as specified in [26].
This procedure can be initiated only if UTRAN knows the target SFN timing before hard handover. The target SFN timing can be known by UTRAN in the following 2 cases:

-
UE reads SFN when measuring "Cell synchronisation information" and sends it to the UTRAN in MEASUREMENT REPORT message.

-
UTRAN internally knows the time difference between the cells.

8.3.5.2.2
Initiation

Timing-maintained hard handover initiated by the network is normally performed by using the procedure "Physical channel reconfiguration" (subclause 8.2.6), but may also be performed by using either one of the following procedures:

-
"radio bearer establishment" (subclause 8.2.1);

-
"Radio bearer reconfiguration" (subclause 8.2.2);

-
"Radio bearer release" (subclause 8.2.3); or
-
"Transport channel reconfiguration" (subclause 8.2.4).

In this case of a timing maintained hard handover procedure the UTRAN should not include the IE "Default DPCH Offset Value".

If the IE "Default DPCH Offset Value" is included, the UE shall:

1>
ignore the IE "Default DPCH Offset Value".

8.5.15
CFN calculation

The DOFF used in the formulas in this clause concerns the value of IE "Default DPCH Offset Value" received in the message that instructs the UE to enter CELL_DCH state or to perform timing re-initialised hard handover.
Subclause 8.5.15.5 is used in FDD to initialise the CFN for MTCH and/or MSCH if the IE "MBMS Soft Combining Timing Offset" is included for an S-CCPCH in MBMS CURRENT CELL P-T-M RB INFORMATION or MBMS NEIGHBOURING CELL P-T-M RB INFORMATION, and if only MTCH and/or MSCH are on the S-CCPCH. Otherwise, subclauses 8.5.15.1 through 8.5.15.4 are used to intialise the CFN.
8.5.15.1
Initialisation for CELL_DCH state after state transition

When the UE receives any of the messages causing the UE to perform a state transition to CELL_DCH, the UE shall set the CFN in relation to the SFN of the first radio link listed in the IE "Downlink information per radio link list" included in that message according to the following formula:

-
for FDD:


CFN = (SFN - (DOFF div 38400)) mod 256


where the formula gives the CFN of the downlink DPCH frame which starts at the same time as or which starts during the PCCPCH frame with the given SFN.

-
for TDD:


CFN = (SFN - DOFF) mod 256.

8.5.15.2
Initialisation in CELL_DCH state at hard handover

When the UE is in CELL_DCH state and receives any of the messages causing the UE to perform a hard handover, the UE shall check the IE "Timing indication" in that message and:

1>
if IE "Timing indication" has the value "initialise" (i.e. timing re-initialised hard handover):

2>
read SFN on target cell identified by the first radio link listed in the IE "Downlink information per radio link list" included in that message;

2>
set the CFN according to the following formula:

3>
for FDD:


CFN = (SFN - (DOFF div 38400)) mod 256


where the formula gives the CFN of the downlink DPCH frame which starts at the same time as or which starts during the PCCPCH frame with the given SFN.

3>
for TDD:


CFN = (SFN - DOFF) mod 256.

1>
if IE "Timing indication" has the value "maintain" (i.e. timing-maintained hard handover), the UE shall keep CFN with no change due to the hard handover, and only increase CFN (mod 256) by 1 every frame.

8.6.6.3a
Downlink information per radio link list

If the IE "Downlink information per radio link list" is included in a received message, the UE shall:

1>
if the active set resulting after the reception of the IE "Downlink information per radio link list" would contain radio links indicated by the IE "Downlink DPCH info for each RL" and radio links indicated by the IE "Downlink F-DPCH info for each RL":

2>
set the variable INVALID_CONFIGURATION to TRUE.

1>
if the message was received in CELL_DCH state and the UE remains in CELL_DCH state according to subclause 8.6.3.3 applied on the received message:
2>
check whether the radio links included in the IE "Downlink information per radio link list" are part of the current active set considering that a radio link is uniquely identified by the downlink UARFCN and the primary scrambling code;
2>
if all radio links included in the IE "Downlink information per radio link list" are part of the current active set:
3>
for radio links part of the current active set, and present in the IE "Downlink information per radio link list":

4>
update the downlink physical channel configuration according to the IE "Downlink information for each radio link" as specified in subclause 8.6.6.4.

3>
for radio links part of the current active set, and absent in the IE "Downlink information per radio link list":

4>
not change its current downlink physical channel configuration.
2>
if all radio links included in the IE "Downlink information per radio link list" are not part of the current active set:

3>
perform a hard handover by replacing  all the radio links in the current active set with the radio links in the IE "Downlink information per radio link list", each with a downlink physical channel configuration according to the IE "Downlink information for each radio link" as specified in subclause 8.6.6.4;
3>
perform the physical layer synchronisation procedure A as specified in [29] (FDD only); 

3> perform the checks on the value of the IE "Default DPCH Offset Value" as specified in subclause 8.3.5.1.2 or 8.3.5.2.2;

3>
act on the IE "Timing indication" and the IE "Default DPCH Offset Value", if included, as specified in subclause 8.5.15.2;
NOTE:
UTRAN should not mix radio links which are part of the current active set and radio links which are not part of the current active set in the same IE "Downlink information per radio link list". In such cases the UE behaviour is unspecified.

1>
otherwise:

2>
if the message was received in CELL_FACH state and the UE would transit to CELL_DCH state according to subclause 8.6.3.3 applied on the received message:

3>
establish a downlink physical channel configuration for each of the included radio links according to the IE "Downlink information for each radio link" as specified in subclause 8.6.6.4.
8.6.6.21
Void



8.6.6.27
Downlink information common for all radio links

If the IE "Downlink information common for all radio links " is included the UE shall:

1>
if the IE "Downlink DPCH info common for all RL" is included:

2>
perform actions as specified in subclause 8.6.6.28.

1>
if the IE "Downlink F-DPCH info common for all RL" is included:

2>
perform actions as specified in subclause 8.6.6.28a.
1>
if the IE choice "mode" is set to 'FDD':

2>
perform actions for the IE "DPCH compressed mode info" as specified in subclause 8.6.6.15;

2>
perform actions for the IE "Tx Diversity mode" as specified in subclause 8.6.6.24.


1>
if the IE "MAC-hs reset indicator" is included:

2>
if the serving HS-DSCH radio link is the same radio link as prior to the reception of the message:

3>
the UE behaviour is unspecified.

2>
reset the MAC-hs entity [15].
8.6.6.28
Downlink DPCH info common for all radio links

If the IE "Downlink DPCH info common for all RL" is included the UE shall:



1>
if the IE "Downlink DPCH info common for all RL" is included in a reconfiguration message; and 

1>
the UE was in CELL_DCH state upon reception of the message and remains in CELL_DCH state; and

1>
the message is not used to perform a hard handover (as specified in subclause 8.6.6.3a) and the IE "Timing indication" is set to "initialise":

2>
set the variable UNSUPPORTED_CONFIGURATION to TRUE.
1>
ignore the value received in IE "CFN-targetSFN frame offset";

1>
if the IE "Downlink DPCH power control information" is included:

2>
in the case of FDD:

3>
perform actions for the IE "DPC Mode" according to [29].
2>
in the case of TDD:

3>
perform actions for the IE "TPC Step Size" according to [33].

1>
if the IE choice "mode" is set to 'FDD':

2>
if the IE "Downlink rate matching restriction information" is included:

3>
set the variable INVALID_CONFIGURATION to TRUE.
2>
perform actions for the IE "spreading factor";

2>
perform actions for the IE "Fixed or Flexible position";

2>
perform actions for the IE "TFCI existence";

2>
if the IE choice "SF" is set to 256:

3>
store the value of the IE "Number of bits for pilot bits".

2>
if the IE choice "SF" is set to 128:

3>
store the value of the IE "Number of bits for pilot bits".

If the IE "Downlink DPCH info common for all RL" is included in a message used to perform a Timing re-initialised hard handover or the IE "Downlink DPCH info common for all RL" is included in a message other than RB SETUP used to transfer the UE from a state different from Cell_DCH to Cell_DCH, and ciphering is active for any radio bearer using RLC-TM, the UE shall, after having activated the dedicated physical channels indicated by that IE:

1>
if any ciphering configuration for a radio bearer using RLC-TM has not been applied, due to that the activation time  from a previous procedure has not elapsed:

2>
apply the  ciphering configuration immediately and consider the activation time from the previous procedure to be elapsed;
1>
if the IE "MAC-d HFN initial value" is included in the IE "Downlink DPCH info common for all RL":

2>
set the HFN component of COUNT-C for TM-RLC to the value of the IE "MAC-d HFN initial value", while not incrementing the value of the HFN component of COUNT-C at each CFN cycle.

NOTE:
The UTRAN should choose a value for the IE "MAC-d HFN initial value" using the COUNT-C value of the RBs using RLC-TM indicated by the Source RNC to the Target RNC in the IE "SRNS Relocation Info" and include some margin in such a way that no values of COUNT-C are repeated after the handover.
1>
else:

2>
set the 20 MSB of the HFN component of COUNT-C for TM-RLC to the value of the latest transmitted IE "START" or "START List" for this CN domain, while not incrementing the value of the HFN component of COUNT-C at each CFN cycle; and

2>
set the remaining LSBs of the HFN component of COUNT-C to zero.

1>
start to perform ciphering on the radio bearer in lower layers while not incrementing the HFN;
1>
include the IE "COUNT-C activation time" in the response message and specify a CFN value for this IE other than the default, "Now", that is a multiple of 8 frames (CFN mod 8 =0) and lies at least 200 frames ahead of the CFN in which the response message is first transmitted;

1>
calculate the START value according to subclause 8.5.9;

1>
include the calculated START values for each CN domain in the IE "START list" in the IE "Uplink counter synchronisation info" in the response message;

1>
at the CFN value as indicated in the response message in the IE "COUNT-C activation time":

2>
set the 20 MSB of the HFN component of the COUNT-C variable common for all transparent mode radio bearers of this CN domain to the START value as indicated in the IE "START list" of the response message for the relevant CN domain; and

2>
set the remaining LSBs of the HFN component of COUNT-C to zero;

2>
increment the HFN component of the COUNT-C variable by one even if the "COUNT-C activation time" is equal to zero;

2>
set the CFN component of the COUNT-C to the value of the IE "COUNT-C activation time" of the response message. The HFN component and the CFN component completely initialise the COUNT-C variable;

2>
step the COUNT-C variable, as normal, at each CFN value, i.e. the HFN component is no longer fixed in value but incremented at each CFN cycle.
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