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1 Introduction

In RAN2#67 meeting the issues on PHY channel establishment, radio link failure (RLF) and physical channel failure were discussed [1]-[4]. As result the following agreements were made:

· The UE evaluates the "radio link failure" only for the primary carrier;
· The actions related to a "radio link failure" in the primary serving HS-DSCH should be as in Rel-8 (i.e. clear the dedicated physical channel configuration, perform a cell update procedure etc.).
On the other side, the following issues are still open:
· The UE evaluates the physical channel failure only for the primary carrier. 

· Actions upon a "physical channel failure" on the primary serving HS-DSCH remain as in Rel-8. 

· When a "radio link failure" only is detected on the secondary carrier, the UE should deactivate the secondary carrier.

· Duplicate the establishment rules for each downlink carrier.

· The UE evaluates the physical channel establishment only for the primary carrier. 

To further progress on the open issues we are discussing PHY channel establishment in more detail based on some exemplary configuration scenarios. For the discussion we are taking into account the following RAN1 agreement as addressed in [5]:

· In case of RRC reconfiguration where the secondary E-DCH cell was not part of the old secondary active set prior to reconfiguration including the case where a UE changes its primary uplink frequency, the state of the secondary UL carrier is “deactivated”. 
2 Discussion
In the following we are discussing PHY channel establishment based on some exemplary configuration scenarios. For the discussion the following notation is applied wrt frequency configuration in DL/UL:

(X;Y) = (Number of downlink frequencies; Number of uplink frequencies)
Scenario 1: Switch CELL_FACH state to CELL_DCH state with configuration into Dual Cell E-DCH operation, Frequency reconfiguration from (1,1) to (2,2)
In our opinion the PHY channel establishment procedure may look as follows:
· UE receives RRC configuration for Dual Cell E-DCH operation with AS size (1 of both frequency pairs (primary and secondary).
· First, PHY channel establishment procedure is started on the primary frequencies (DL/UL) using synchronization procedure A and T312, N312.

· In case UE fails to establish the dedicated physical channels on the primary frequencies, then UE shall consider this as "physical channel failure" and take the corresponding actions as specified in Rel-8 RRC, i.e. perform a cell update procedure using the cause "radio link failure” etc.

· Second, only after successful PHY channel establishment on the primary frequencies and after activation of the secondary UL frequency by HS-SCCH order sent from serving HS-DSCH cell, PHY channel establishment procedure is started for the secondary frequencies (DL/UL) using synchronization procedure A and T312, N312.
· In case UE fails to establish the dedicated physical channels on the secondary frequencies, then we agree with the proposals made in [1] and [3] not to consider this as "physical channel failure" according to Rel-8 RRC specification.

· Nonetheless, we need to specify the actions at UE and network side if this case happens. In our opinion a possible approach is the proposal made in [3], i.e. to stop the PHY channel establishment procedure on the secondary frequencies, and UE shall revert to single carrier operation until another HS-SCCH order (for reactivating secondary UL frequency) is received from the serving NodeB. In addition, UE may send an RRC message to SRNC and/or an inband MAC message to NodeB (e.g. by extending SI) for indicating the PHY channel establishment failure on the secondary UL frequency.
Scenario 2: Switch CELL_DCH state to CELL_DCH state with reconfiguration from DC-HSDPA into Dual Cell E-DCH operation, Frequency reconfiguration from (2,1) to (2,2)
In our opinion the PHY channel establishment procedure may look as follows:

· UE receives RRC configuration for Dual Cell E-DCH operation with AS size (1 of secondary frequencies.
· In this scenario the dedicated physical channels on the primary frequencies have been already established, so there are no specific actions.
· Although DL transmissions via HS-SCCH and HS-PDSCH took place on the secondary DL frequency, PHY channel establishment procedure is started on the secondary frequencies using synchronization procedure A after activation of the secondary UL frequency by HS-SCCH order sent from serving HS-DSCH cell.
· In case UE fails to establish the dedicated physical channels on the secondary frequencies, then same as for scenario 1 this should not be considered as "physical channel failure" according to Rel-8 RRC specification.
· Also same as for scenario 1, we need to specify the actions at UE and network side if this case happens. One interesting issue to clarify is whether UE shall revert to (1;1) or (2;1) mode of operation. 
· Another issue to clarify is whether DL transmissions via HS-SCCH and HS-PDSCH should be suspended during PHY channel establishment on secondary frequencies, and resumed after successful PHY channel establishment.
Scenario 3a: Switch CELL_DCH state to CELL_DCH state with reconfiguration in DC-HSUPA mode, Frequency configuration from (2,2) to (2,2), Hard handover on primary frequencies
In our opinion the PHY channel establishment procedure may look as follows:

· In this scenario we consider AS size = 1 of primary frequencies, AS size (1 of secondary frequencies.
· UE receives RRC reconfiguration message triggering a hard handover to a target cell on primary frequencies, implying an Active Set Update procedure on secondary frequencies.
· Hard handover (i.e. PHY channel establishment) to the target cell fails. According to the procedure as specified in Rel-8 RRC, section 8.2.2.7 (“Physical channel failure”) UE shall revert back to the configuration prior to the hard handover command and perform the physical layer synchronisation procedure A in the previous serving cell. 
· In case UE fails to establish the dedicated physical channels on the primary frequencies, then same as for scenario 1 and independent of the situation on secondary frequencies UE shall consider this as "physical channel failure" and take the corresponding actions as specified in Rel-8 RRC, i.e. perform a cell update procedure using the cause "radio link failure” etc.
· In case UE succeeds to establish the dedicated physical channels on the primary frequencies, then Active Set Update procedure shall be performed on secondary frequencies. According to RAN1 decision: depending on whether the new secondary E-DCH cell was part of the old secondary active set or not prior the reconfiguration the Active Set Update procedure may be activated by an HS-SCCH order sent from serving HS-DSCH cell.
Scenario 3b: Switch CELL_DCH state to CELL_DCH state with reconfiguration in DC-HSUPA mode, Frequency configuration from (2,2) to (2,2), Hard handover on secondary frequencies
In our opinion the PHY channel establishment procedure may look as follows:

· In this scenario we consider AS size (1 of primary frequencies, AS size = 1 of secondary frequencies.
· UE receives RRC reconfiguration message triggering a hard handover to a target cell on secondary frequencies implying an Active Set Update procedure on primary frequencies.

· According to RAN1 decision hard handover (i.e. PHY channel establishment procedure) is started for the secondary frequencies using synchronization procedure A after activation by HS-SCCH order sent from serving HS-DSCH cell.
· Hard handover to the target cell fails. According to the procedure as specified in RRC, section 8.2.2.7 (“Physical channel failure”) UE will revert back to the configuration prior to the hard handover command and perform the physical layer synchronisation procedure A in the previous serving cell. 
· In case UE fails to establish the dedicated physical channels on the secondary frequencies, then same as for scenario 1 this should not be considered as "physical channel failure" according to Rel-8 RRC specification.
· Independent of the situation on secondary frequencies UE performs Active Set Update procedure on primary frequencies.
As result of the discussion of above scenarios, we propose the following:
(Proposal 1: In case PHY channel establishment fails on the secondary frequencies not to consider this as "physical channel failure".

(Proposal 2: Depending on the specific scenarios to specifiy the actions at UE and network side in case PHY channel establishment failure on the secondary frequencies.
3 Summary
In this contribution the topic PHY channel establishment has been discussed in more detail based on some exemplary configuration scenarios. As result of the discussion, the following has been proposed:
(Proposal 1: In case PHY channel establishment fails on the secondary frequencies not to consider this as "physical channel failure".

(Proposal 2: Depending on the specific scenarios to specifiy the actions at UE and network side in case PHY channel establishment failure on the secondary frequencies.
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