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1 Introduction

In the last RAN4 meeting RAN4 agreements on radio problem detection were summarized in LS, which was sent to RAN1 and RAN2 [1]. A document on possible RAN4 requirements was also presented for information [2]. There was also consensus in RAN4 that these requirements are more relevant to RRM and so should be defined in TS 36.133 [3]. However there are still some open issues, which we address in this paper. A separate formal CR is provided in [4]. 

2 Radio Link Monitoring: Open Issues
There are at least 2 important open issues: 

· UE transmitter behavior 

· UE behavior at DRX 
2.1 UE transmitter behavior 
The behavior of UE transmitter when radio link problem or recovery is detected needs to be defined. The options regarding UE transmitter behavior discussed in the last meeting as captured in [2] are shown below between the lines:

Editor’s note: Details on the UE transmitter requirement upon detection of radio link problem and recovery are TBD. The criterion for shutting the UE transmitter power is TBD and some options being considered are as follows.

i) The transmitter power shall be turned off within [40] ms of the higher layers receiving [2] consecutive out-of-sync indications

ii) The transmitter power shall be turned off within [40] ms of radio link failure event (evaluated after L3 filtering).

The UE shall not turn its transmitter on again until the estimated downlink radio link quality exceeds an acceptable level corresponding to Qin. 

Transmitter off at radio link problem:

In WCDMA where closed loop downlink power is in use the turning off the UE transmitter within 40 ms after radio problem detection (i.e. Qout) is more critical. In E-UTRAN we feel that the UE transmitter need not be switched off after each or a few set of consecutive out of sync detections (Qout). Rather it should be turned off immediately after the radio link failure since at that stage the radio link condition has severely deteriorated. Therefore we recommend the following option for both DRX and non DRX cases:
Proposal: The transmitter power shall be turned off immediately after the radio link failure event.

Transmitter on at radio link recovery:

Furthermore the UE transmitter should remain off until radio link quality becomes recovers to an acceptable level i.e. corresponding to Qin. Thus we agree with the following behavior as also used in WCDMA:
Proposal: The UE shall not turn its transmitter on again until the estimated downlink radio link quality exceeds an acceptable level corresponding to Qin. 

2.2 UE behavior at DRX 

The behavior of UE on the occurrence of radio link failure event when DRX is in use also needs to be defined. The options regarding UE behavior at DRX discussed in the last meeting as captured in [2] are shown below between the lines:
Editor’s note:

It is still TBD what the UE behaviour will be after the detection of radio link failure event. Some options being considered are as follows.

i) The UE continues to remain in DRX mode and uses a Qin evaluation period (TEvaluate_Qin_DRX) as specified in Table 7.4.2.2-2.

ii) The UE reduces the DRX cycle length (if it is large DRX) to [TBD] value and uses a Qin evaluation period as specified in Table 7.4.2.2-2.

iii) The UE switches to non-DRX mode and uses a Qin evaluation period of TEvaluate_Qin_DRX  = [100] ms. 

We feel that it is not necessary for the UE in DRX to revert to non DRX mode or to shorten the current DRX cycle when radio link failure occurs. This means UE continues to evaluate Qin according to the current DRX cycle. The proposed requirements for Qin evaluation periods in DRX are reasonable. This approach is simpler. Furthermore, the shortening of DRX cycle or reverting to non DRX mode would unnecessary drain UE power consumption. We therefore recommend the following:
Proposal: The UE continues to remain in DRX mode and uses Qin evaluation period (TEvaluate_Qin_DRX) as specified in Table 7.4.2.2-2.
3 Summary
In this contribution we have addressed some open issues related to: UE transmitter behaviour at radio link problem and recovery and UE behaviour in DRX when radio link failure occurs. A draft CR for TS 36.133 on radio link monitoring requirements, which is on earlier agreements in RAN4 and proposals in this paper, is found in [4]. Furthermore we recommend that RAN4 informs RAN1, RAN2 and RAN5 about the progress of these requirements via LS. 
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