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1 Introduction
During RAN2#67, it was agreed that the radio link failure is only evaluated for the Serving HS-DSCH cell, and the actions upon a RLF are as in Rel-8 [1]. No consensus was reached on the physical channel establishment, physical channel failure, and actions upon a failure in the secondary Serving HS-DSCH cell. This contribution focuses on those open issues.
2 Discussion
2.1 Physical channel establishment 
The physical channel establishment is evaluated at L3; however, the physical channel establishment indication has an impact in L1 and in the synchronization procedures. 

For example, Section 4.3.1.2 in [2] explains that: 

'[…] 
The criteria for reporting synchronisation status are defined in two different phases. Each phase is performed by the UE for each individual downlink frequency associated with the activated uplink frequencies. The downlink synchronization primitives are also reported to higher layers for each individual downlink frequency associated with the activated uplink frequencies.

The first phase starts when higher layers initiate physical dedicated channel establishment (as described in [5]) or whenever the UE initiates synchronisation procedure A or synchronisation procedure AA (as described in section 4.3.2.1 and 4.3.2.3A) and lasts until 160 ms after the downlink dedicated channel is considered established by higher layers (physical channel establishment is defined in [5]). During this time out-of-sync shall not be reported and in-sync shall be reported using the CPHY-Sync-IND primitive if the following criterion is fulfilled:

- The UE estimates the DPCCH quality or the quality of the TPC fields of the F-DPCH frame received from the associated serving HS-DSCH cell (or secondary serving HS-DSCH cell) over the previous 40 ms period to be better than a threshold Qin. This criterion shall be assumed not to be fulfilled before 40 ms of DPCCH quality measurements have been collected. Qin is defined implicitly by the relevant tests in [7]. 

The second phase starts 160 ms after the downlink dedicated channel is considered established by higher layers. During this phase both out-of-sync and in-sync are reported as follows. 
[…]'.

RAN1 informed to RAN2 during the previous meeting the RAN1 agreements [3]. One of the agreements is that L1 sends the ‘in-sync’ and ‘out-of-sync’ indications to higher layers. 

From the previous text, we can observe that ‘out-of-sync’ indications can only be provided if the UE has arrived to the ‘second phase’. This phase is started once the physical channel establishment indication is fed from L3 to L1. RAN1 implicitly took as a working assumption that L3 would evaluate the physical channel establishment for both carriers independently. 
Another RAN1 agreement is that the secondary carrier uses post-verification. Post-verification has dependencies with the physical channel establishment indication and they cannot be omitted. Section 4.3.2.3 in [2] states the following:

'[…]

d) If higher layers indicate the usage of a post-verification period for the primary uplink frequency the UE shall start transmission on the primary uplink frequency immediately when the physical dedicated channel establishment is initiated by the UE. Post-verification period is always used for the secondary uplink frequency. 

If higher layers do not indicate the usage of a post-verification period for the primary uplink frequency, or if higher layers do indicate the usage of a post-verification period (as specified in 5.1.2.2.1.1) and the post-verification has failed, the UE shall not transmit on the activated uplink frequency until higher layers consider the downlink physical channel established; 

- If no activation time for uplink DPCCH has been signalled to the UE or if the UE attempts to re-establish the DPCH after an inter-RAT, intra- or inter-frequency hard-handover failure [5], uplink DPCCH transmission shall start on the activated uplink frequency when higher layers consider the downlink physical channel established; 

- If an activation time has been given, uplink DPCCH transmission shall not start on the activated uplink frequency before the downlink physical channel has been established and the activation time has been reached. Physical channel establishment and activation time are defined in [5].

[…]'
Summarizing the previous lines and focusing in the secondary carrier, if the post-verification fails in the secondary carrier, the UE stops its transmissions and it cannot resume them until the physical channel establishment indication is received. 

Yet, another important dependency between the physical channel establishment indication and L1 is found in Section 5.1.2.2.1.1 in [2]: 

'[…] 

After 160 ms after physical channel establishment (defined in [5]), the UE shall independently control its transmitter on each activated uplink frequency according to a downlink DPCCH or F-DPCH quality criterion on the associated downlink frequency as follows: 

[…]'

In order to independently control the transmitters, the UE needs to receive the physical channel establishment indication. Though, not specified, it feels that RAN1 is expecting the indication from the secondary carrier when it is activated. 

Based in the previous discussion, we foresee two ways forward. If RAN2 decides that the UE does not have to evaluate the physical channel establishment in the secondary carrier, RAN2 needs to inform RAN1 of this concrete decision so RAN1 can update their specifications. A second approach is to decide in RAN2 to evaluate the physical channel establishment for the secondary carrier and independently of the primary carrier. 

We think that the second approach is easier to implement and, therefore, we propose:
Proposal 1: The UE evaluates the 'physical channel establishment' per carrier. 

2.2 Physical Channel Failure
A ‘physical channel failure’ can happen during a RRC connection establishment, reconfiguration procedure, and cell and URA update procedure. Upon a ‘physical channel failure’, the UE will retry a RRC connection establishment in the first case, or the UE will revert to the previous configuration in the second case, or the UE will send a CELL UPDATE in the last case. These actions (Rel-8 actions upon a ‘physical channel failure’) are still desired to happen when there is a ‘physical channel failure’ on the primary carrier. However, a physical channel failure in the secondary carrier needs to be treated differently mainly due to the fact that the secondary carrier is not a critical carrier to keep the communication and, a failure in this carrier cannot affect the overall connection.
When the NW activates the secondary carrier, the UE will start the synchronization procedure A. A physical channel failure happens when the number of received ‘in sync’ indications during certain period of time is below a threshold. The timer which controls is the T312, and the number of received ‘in-sync’ indications is controlled by N312. The default value for N312 is 1 and T312 is 1 second. 

A physical channel failure is an indicator that the UE has not successfully achieved L1 synchronization. Using the default values, it means that the UE during one second has not received even one ‘in sync’ indication. L1 will stop the UL transmissions long before L3 declares a “physical channel failure”. The network will figure out immediately that the UE had a physical channel establishment problem since it will not be able to detect any UL transmissions. The network can decide to reconfigure the UE or deactivate of the secondary carrier using HS-SCCH orders. 
For these reasons, we think that the network can discover faster than L3 UE mechanisms that the physical channel establishment has failed. The network can then decide the adequate actions. Hence, there is no need for the UE to indicate the “physical channel failure” for the secondary carrier the secondary carrier. In other words, no actions are needed upon a “physical channel failure” in the secondary carrier.
Proposal 2: Actions upon a 'physical channel failure' on the primary carrier remain as in Rel-8. 
Proposal 3: No actions are performed upon a 'physical channel failure' on the secondary carrier.
2.3 Radio link failure

The main three parameters which control the radio link failure are the timer T313, the value N315 and N313. N313 is a configurable value. N313 lower and upper limit is 1 and 200 respectively, being 20 the default value. N315 value is configurable and varies from a range of values between 1 and 1000, being 1 the default value. T313 is also a configurable value ranging from 0 to 15 seconds, being 3 seconds the default value. 

L3 indicates a radio link failure when the timer T313 has expired and the number of ‘in-sync’ indications is below the N315 value. The timer T313 is started when L3 has received N313 consecutive ‘out-of-sync’ indications from L1 [4]. 

RAN1 decided that the UE stops its transmissions when the F-DPCH quality over the last 160 ms period is worse than a certain value. The worst situation would be that the F-DPCH quality is worse than that certain value in all radio frames over the 160 ms. After this time, L1 will stop transmitting in the associated uplink frequency. During those 160 ms,  L1 would send to L3 16 consecutive ‘out-of-sync’ indications which is a value below the default value N313 value. L3 will still take another 40 ms to start the timer T313. If the F-DPCH does not improve and L1 does not send enough ‘in-sync’ indications before T313 expires, L3 will trigger a radio link failure. This time may be 3 seconds applying default values. Since the moment L1 stopped the transmissions on the associated uplink frequency until L3 triggered the radio link failure more than 3 seconds elapsed. If more conservative values are configured, the elapsed time can be even larger. 
The network will detect that the UE stops its transmissions far before the UE L3 triggers the radio link failure. Deactivation of the secondary carrier using HS-SCCH orders is one possible action the network can do in this case. 
For this reason, we think that the network has enough mechanisms to fast discover that the UE is having problems with its radio links, and the network has enough means to perform the adequate actions. Hence, the UE does not really need to evaluate the radio link failure in the secondary carrier and, therefore, there cannot be any actions related to it in the secondary carrier.
Proposal 4: The UE does not evaluate the 'radio link failure' for the secondary carrier. 

3 Proposal

We kindly ask RAN2 to discuss and agree on the following proposals:
Proposal 1: The UE evaluates the 'physical channel establishment' per carrier. 

Proposal 2: Actions upon a 'physical channel failure' on the primary carrier remain as in Rel-8. 

Proposal 3: No actions are performed upon a 'physical channel failure' on the secondary carrier.

Proposal 4: The UE does not evaluate the 'radio link failure' for the secondary carrier. 
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