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1 Introduction
This contribution provides a description of the stage 3 changes to introduce the improved HS serving cell change ‎[1].
2 Discussion
2.1 Open issues

Q: How shall the transaction identifier be signaled when HS-DSCH serving cell change is triggered by HS-SCCH from target cell?

The most straightforward solution would be to signal the transaction identifier in the HS-SCCH from the target cell. In case the target cell HS-SCCH is transmitted in parallel with the RRC message, both could then have the same transaction identifier, which would also be used in the RRC complete message.
Alternative solutions: 

1. Add the transaction identifier to the measurement report. That way, the RNC can correlate the transaction identifier to a certain activation time, which is also given in the measurement report. The problem with this solution is that the UE selected transaction identifier may collide with a transaction identifier selected by RNC for ongoing RRC procedure. 
2. A further variant of 1 could be to use the last bits of the activation time signaled in the measurement report as the transaction identifier.
3. Use a static value for the transaction identifier for the enhanced HS-DSCH serving cell change
4. Use a transaction identifier that is preconfigured at Active Set Update or Measurement Configuration.

Q: UE behavior when RRC Radio Bearer / Transport Channel / Physical Channel reconfiguration can be transmitted together with HS-SCCH order from target
UE shall react on RRC message from the source cell according to Rel-7. If the target cell was preconfigured, the UE shall apply IEs from the RRC message and not react upon HS-SCCH cell change command from the target cell. Since the UE already received the RRC message, further reading of the HS-SCCH is superfluous and would not reduce call drop rate.
Once the UE detects HS-SCCH from the target cell, it shall ignore Radio Bearer, Transport Channel or Physical Channel reconfiguration messages from source cell until the cell change procedure is completed.
2.2 Updates to Active Set Update 
According to the stage 2 description ‎[2], the enhanced HS-DSCH serving cell change procedure is started by a pre-configuration of the target HS-DSCH serving cell in the Active Set Update procedure. This pre-configuration could be performed using the existing IEs for “Serving HS-DSCH cell information” and “new H-RNTI”, which are currently used to change the serving HS-DSCH cell in the Active Set Update procedure ‎[3]. Whether or not this shall be applied at activation time (as in Rel-7) or later (as in target cell pre-configuration in Rel-8) is signaled by adding a new IE “Activation time offset”. If the new “Activation time offset” IE is present, the UE shall use new H-RNTI and serving HS-DSCH to pre-configure the target cell. The activation time offset is used to calculate activation time for the measurement report once the 1d trigger is fulfilled. Activation time offset set to 0 means that unsynchronized cell change shall be used (activation time = now).
New UE Information element

	Activation time offset
	OP
	
	Integer (0..255)
	If present, new H-RNTI and HS-DSCH serving cell configuration contain pre-configuration for target cell. Offset is used by UE to calculate activation time for measurement report 1d
	


Changes to the procedure:

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 may:

1>
maintain a list of the set of cells to which the UE has Radio Links if the IE "Cell ID" is present.
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 "E-HICH information" is included:

2>
store this E-HICH configuration for the concerning radio link.

1>
if the IE "E-HICH information" is included:

2>
store this E-RGCH configuration for the concerning radio link, if included.

1>
determine the value for the E_DCH_TRANSMISSION variable and take the corresponding actions as described in subclause 8.5.28;
1>
if the IE "MAC-es/e reset indicator" is included in the IE "UL 16QAM configuration":

2>
reset the MAC-es/e / MAC-is/i entity [15].

NOTE 1:
If the IE "MAC-es/e reset indicator" is not included in the IE "UL 16QAM configuration" and 16QAM operations starts or stops, the UE behaviour is unspecified.

1>
if the IE "UL 16QAM settings" is not included in the IE "16QAM configuration":

2>
indicate to lower layers to stop any operation in 16QAM mode.
NOTE 2:
If the IE "UL 16QAM configuration" is not included and 16QAM mode operation is currently ongoing, the UE behaviour is unspecified.

1>
if the IEs "E-TFCI Boost Info" and/or "E-DPDCH power interpolation" are present, act on the received information elements;
1>
if the IEs "E-DPCCH/DPCCH power offset" and/or "Reference E-TFCI PO" are included in the IE "E-DCH reconfiguration information same serving cell", act on the received information elements;

NOTE 3:
If E-TFCI boost is signalled to the UE and a reference E-TFCI <= E-TFCI Boost is signalled to the UE with a Reference E-TFCI PO of value 30 or 31, the UE behaviour is unspecified.

1>
if the radio link currently considered to be the serving HS-DSCH radio link is indicated in the IE "Radio Link Removal Information":

2>
no longer consider any radio link as the serving HS-DSCH radio link;
2>
determine the value for the HS_DSCH_RECEPTION variable and take the corresponding actions as described in subclause 8.5.25.

1>
if "Serving HS-DSCH cell information" IE is present, act on received information elements as specified in subclause 8.6:

2> if the “Activation time offset” IE is present, the serving HS-DSCH cell configuration and new H-RNTI shall be stored to be applied later once the HS-SCCH has been read from the target cell. The Activation time offset is also stored to be used when calculating the Activation time for the Measurement report 1d. Activation time offset = 0 means unsynchronized procedure (activation time now).
2>
if the IEs "(ACK", "(NACK", and "HARQ_preamble_mode" are present, act on the received information elements;

2>
if the new H-RNTI and "Primary CPICH info" are included:

3>
consider the cell indicated in Primary CPICH as serving HS-DSCH cell and no longer consider any other radio link as serving HS-DSCH cell.
2>
if the IE "MAC-hs reset indicator" is included:

3>
reset the MAC-hs/ehs entity [15].

2>
determine the value for the HS_DSCH_RECEPTION variable and take the corresponding actions as described in subclause 8.5.25.

1>
if the IE "E-DCH reconfiguration information"  is included:

2>
if the IE "E-DCH RL Info other cells" is present:

3>
if the IE "E-HICH Information" is present:

4>
store the E-HICH and E-RGCH information (if present), contained therein, for the indicated radio link.

3>
if the IE "E-HICH release indicator" is present:

4>
delete the stored E-HICH, E-AGCH and E-RGCH (if any) configurations.

3>
if the IE "E-RGCH release indicator" is set present:

4>
delete the stored E-RGCH configuration for this RL.

2>
if the IE "E-DCH RL Info new serving cell" is present:

3>
consider the cell indicated in "Primary CPICH info" as serving E-DCH radio link and no longer consider any other radio link as serving E-DCH radio link;

3>
store the E-HICH and E-RGCH information (if present), contained therein, for the new serving E-DCH radio link;

3>
if the IE "E-RGCH release indicator" is present:

4>
delete the stored E-RGCH configuration for this RL.

3>
store the newly received E-AGCH configuration;

3>
if the IE "Serving Grant" is included, and if the IE "Serving Grant Value" is not included:

4>
the UE behaviour is not specified.

2>
if the IEs "E-DPCCH/DPCCH power offset" and/or "Reference E-TFCI PO" and/or "Power offset for scheduling info" are present, act on the received information elements.

2>
if the serving E-DCH radio link was another radio link than this radio link prior to reception of the message:

3>
if the IE "New Primary E-RNTI" is not included:

4>
clear the Primary E-RNTI stored in the variable E_RNTI.

3>
if the IE "New Secondary E-RNTI" is not included:

4>
clear the Secondary E-RNTI stored in the variable E_RNTI.

1>
if the radio link currently considered to be the serving E-DCH radio link is indicated in the IE "Radio Link Removal Information":

2>
no longer consider any radio link as the serving E-DCH radio link.
1>
determine the value for the E_DCH_TRANSMISSION variable and take the corresponding actions as described in subclause 8.5.28.

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, as specified in [29];

1>
the procedure ends on the UE side.
2.3 Updates to Measurement report 

The Measurement report needs to be updated with the activation time, which is used if the target cell has a pre-configured activation time offset. The UE calculates the activation time based on the activation time offset signaled by the network in the Active Set Update message. Activation time offset = 0 means the cell change is unsynchronous and then the activation time is not added to the measurement report.
	Activation time
	OP
	
	Integer (0..255)
	Present only with event 1d if target cell is pre-configured. 
	Rel-8


Changes to the procedure:

8.4.2.2
Initiation
In CELL_DCH state, the UE shall:

1>
transmit a MEASUREMENT REPORT message on the uplink DCCH when the reporting criteria stored in variable MEASUREMENT_IDENTITY are met for any ongoing measurements that are being performed in the UE.

In CELL_FACH state, the UE shall:

1>
transmit a MEASUREMENT REPORT message on the uplink DCCH when the reporting criteria stored in variable MEASUREMENT_IDENTITY are met for any ongoing traffic volume measurement or UE positioning measurement that is being performed in the UE.

In TDD, if the Radio Bearer associated with the MEASUREMENT_IDENTITY fulfilling the reporting criteria for an ongoing traffic volume measurement is mapped on transport channel of type USCH, the UE shall:

1>
initiate the "PUSCH CAPACITY REQUEST" procedure instead of transmitting a MEASUREMENT REPORT (TDD Only).

In CELL_PCH or URA_PCH state, the UE shall:

1>
if the measurement reporting is not initiated according to subclause 8.5.40:
2>
first perform the cell update procedure according to subclause 8.3.1, using the cause "uplink data transmission", in order to transit to CELL_FACH state; and then

2>
transmit a MEASUREMENT REPORT message on the uplink DCCH when the reporting criteria stored in variable MEASUREMENT_IDENTITY are fulfilled for any ongoing UE positioning measurement which is being performed in the UE.

For FDD, the UE in CELL_PCH state shall:

1>
if variable H_RNTI is set:

2>
if the measurement reporting is initiated according to subclause 8.5.40:

3>
set the IE "measurement identity" to "16";

3>
not set the IE "measured results";
3>
include the IE "measured results on RACH";

3>
if an event triggered traffic volume measurement has been configured:

4>
if the TCTV is larger than the threshold in the IE "Reporting threshold" for a traffic volume measurement stored in the MEASUREMENT_IDENTITY variable and that traffic volume measurement has "measurement identity" equal to 4, "Traffic volume event identity" equal to "4a", "Measurement validity" equal to "all states" or "all states except CELL_DCH":
5>
set the IE "Traffic volume event identity" to "4a".

3>
and then transmit the MEASUREMENT REPORT message on the uplink DCCH using AM RLC; when the MEASUREMENT REPORT message has been submitted to lower layers for transmission the procedure ends.

The reporting criteria are fulfilled if either:

-
a periodic MEASUREMENT REPORT message shall be sent according to the IE "Periodical Reporting Criteria"; or

-
an event in stored IE "Measurement reporting criteria" was triggered. Events and triggering of reports for different measurement types are described in detail in clause 14.

For the measurement, which triggered the MEASUREMENT REPORT message, the UE shall:

1>
set the IE "measurement identity" to the measurement identity, which is associated with that measurement in variable MEASUREMENT_IDENTITY;

1>
set the IE "measured results" to include measurements according to the IE "reporting quantity" of that measurement stored in variable MEASUREMENT_IDENTITY; and

2>
if all the reporting quantities are set to FALSE:

3>
not set the IE "measured results".

1>
set the IE "Measured results" in the IE "Additional measured results" according to the IE "reporting quantity" for all measurements associated with the measurement identities included in the "Additional measurements list" stored in variable MEASUREMENT_IDENTITY of the measurement that triggered the measurement report; and

2>
if one or more additional measured results are to be included:

3>
include only the available additional measured results, and sort them in ascending order according to their IE "measurement identity" in the MEASUREMENT REPORT message.

1>
if the MEASUREMENT REPORT message was triggered by an event (i.e. not a periodical report):

2>
set the IE "Event results" according to the event that triggered the report.

1>
if the IE Inter-RAT measured results list or the IE Inter-RAT measurement event results is included in the measurement report:

2>
if the indication status of the IE "Inter-RAT cell info indication" in the variable CELL_INFO_LIST is marked "present" , include the stored value of the IE "Inter-RAT cell info indication" in the MEASUREMENT REPORT message.
1> if the measurement report was triggered by intra frequency event 1d and the target cell is preconfigured,
2> if an “Activation time offset” is configured for the target cell, include the IE “Activation time”. The Activation time shall be calculated by adding the Activation time offset to the current CFN. If activation time offset is 0, then no activation time IE shall be added.
2>
Start monitoring HS-SCCH from target cell. FFS: Define also which HS-SCCH shall be monitored and what format shall be used.
The UE shall:

1>
transmit the MEASUREMENT REPORT message on the uplink DCCH using either AM or UM RLC according to the stored IE "measurement reporting mode" associated with the measurement identity that triggered the report.

When the MEASUREMENT REPORT message has been submitted to lower layers for transmission:

1> the procedure ends.

2.4 Updates to Radio Bearer Reconfiguration
In chapter 8.2, the UE behaviour when receiving the HS-DSCH serving cell change command is described.

8.2.2.3
Reception of RADIO BEARER SETUP or RADIO BEARER RECONFIGURATION or RADIO BEARER RELEASE or TRANSPORT CHANNEL RECONFIGURATION or PHYSICAL CHANNEL RECONFIGURATION message by the UE
The UE shall:

1>
be able to receive any of the following messages:

2>
RADIO BEARER SETUP message; or

2>
RADIO BEARER RECONFIGURATION message; or

2>
RADIO BEARER RELEASE message; or

2>
TRANSPORT CHANNEL RECONFIGURATION message; or

2> PHYSICAL CHANNEL RECONFIGURATION message;
2> 

3> if the measurement report was triggered by intra frequency event 1d and the target cell is preconfigured:
3> target cell HS-SCCH
1>
be able to perform a hard handover and apply physical layer synchronisation procedure A as specified in [29], even if no prior UE measurements have been performed on the target cell and/or frequency.

In case the reconfiguration procedure is used to remove all existing RL(s) in the active set while new RL(s) are established the UE shall:

1>
For FDD:

2>
if the UE has a pending "TGPS reconfiguration CFN" at the activation time received in the reconfiguration message and the reconfiguration requests a timing re-initialised hard handover (see subclause 8.3.5.1), the UE may:

3>
abort the pending CM activation;

3>
set the CM_PATTERN_ACTIVATION_ABORTED to TRUE.

2>
otherwise:

3>
set the CM_PATTERN_ACTIVATION_ABORTED to FALSE.

If the UE receives:

-
a RADIO BEARER SETUP message; or

-
a RADIO BEARER RECONFIGURATION message; or

-
a RADIO BEARER RELEASE message; or

-
a TRANSPORT CHANNEL RECONFIGURATION message; or

-
a PHYSICAL CHANNEL RECONFIGURATION message; or

-
a target cell HS-SCCH
it shall:

1>
set the variable ORDERED_RECONFIGURATION to TRUE;

1>
if the UE will enter the CELL_DCH state from any state other than CELL_DCH state at the conclusion of this procedure:
2>
perform the physical layer synchronisation procedure A as specified in [29] (FDD only).

1>
act upon all received information elements, or pre-configured HS-DSCH configuration in the case of received target cell HS-SCCH, as specified in subclause 8.6, unless specified in the following and perform the actions below.

The UE may:

1>
maintain a list of the set of cells to which the UE has Radio Links if the IE "Cell ID" is present.

The UE may first release the physical channel configuration used at reception of the reconfiguration message. The UE shall then:

1>
enter a state according to subclause 8.6.3.3.

In case the UE receives a RADIO BEARER RECONFIGURATION message including the IE "RB information to reconfigure" that only includes the IE "RB identity", the UE shall:

1>
handle the message as if IE "RB information to reconfigure" was absent.

NOTE:

The ASN.1 "r3" version of the RADIO BEARER RECONFIGURATION message always includes the IE "RB information to reconfigure". UTRAN has to include it even if it does not require the reconfiguration of any RB.

In case the UE receives a RADIO BEARER RECONFIGURATION message with the IE "Specification mode" set to "Preconfiguration" while the message is not sent through GERAN Iu mode, the UE behaviour is unspecified.

In case the UE receives a RADIO BEARER SETUP message with the IE "Specification mode" not set to "Complete Specification", the UE behaviour is unspecified.
For FDD; in CELL_DCH state; in case the UE receives a RADIO BEARER SETUP, TRANSPORT CHANNEL RECONFIGURATION or PHYSICAL CHANNEL RECONFIGURATION message and the target cell is preconfigured with "Activation time offset”, the UE shall:

1> Stop monitoring target cell HS-SCCH
For FDD; in CELL_DCH state; in case the UE receives a target cell HS-SCCH and the target cell is preconfigured with "Activation time offset”, the UE shall:

1>
Ignore Radio Bearer, Transport Channel or Physical Channel reconfiguration messages from source cell until the serving HS-DSCH cell change procedure is completed.

3 Conclusion
It is proposed to discuss and agree on the proposal in this contribution.
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