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1. Introduction
In RAN4 meeting #48bis the radio link problem detection was discussed [1]

 REF _Ref213743847 \r \h 
[2]

 REF _Ref213743849 \r \h 
[3] and a working assumption was defined [4]. In this contribution we try to provide some thinking on open issues given in and also cover some additional aspects.
2. Discussion
2.1 UE TX power handling
In [4] different options were considered for UE transmit power handling in case of a possible radio link problem detection. In UTRAN the transmitter behaviour was more critical due to continuous transmission with static allocation and closed loop power control which if left uncontrolled could have caused significant system performance degradation. Furthermore if the probability of false radio link problem detection is too high it could cause degradation of user experience. In E-UTRAN the UE UL allocation is more strictly in control of network in the sense that most UL-SCH transmissions are authorised by DL control signalling. Therefore the UE is not allowed to transmit unless it has obtained a valid uplink grant, which would require good DL connection. Some UL allocations may be static (e.g. semi-persistent scheduling, SRS [5]

 REF _Ref213752657 \r \h 
[6]) which would allow UE to transmit without having a proper DL connection posing a some level of risk for prolonged interference.  However UE is only allowed to transmit in UL if it has a valid Timing Advance [6]. Validity of Timing Advance is controlled by Time Alignment Timer and the timer expires UE needs to obtain new UL allocation (and TA) via Random Access procedure. Thus the possible risk of UL interference can be alleviated by setting proper value for the Time Alignment Timer. However as the minimum value for the timer is 500ms [5] and setting it too low might not be preferable as it would require too frequent updates of the timer. Therfore it would seem preferable to introduce some rule for the UE transmit power handling. 
Thus as discussed in RAN4#48bis it would seem most feasible that the UE would switch of its transmitter [N ms] after the radio link problem has been detected e.g. after confirmed by layer 3 filtering. The reverse process of switching transmitter back on could be done [M ms] after(/if) the recovery occurs is observed during the  ‘recovery time’ (timer T310).
2.2 DRX operation
Operation of UE in DRX when the radio link problem is detected was also discussed in RAN4#48bis. It was left open how UE should operate when radio link problem is detected in DRX. Some concerns were raised that if UE is expected to start evaluating in-sync more frequently or with shorter evaluation period and the probability of false radio link problem detections is high, this could reduce the power saving benefits from DRX.  
In [7] we have carried out some system level simulations evaluating the probability of false radio link problem detection, and based  on these results it seem feasible to assume that UE would cease/reduce the DRX and start to monitor the in-synch after the radio link problem is detected with a similar evaluation period as in non-DRX. Thus it is proposed that once radio link problem is detected, same evaluation period as in non-DRX mode would be assumed for in-synch. Whether UE stops the DRX completely or reduces it, should be left for the implementation. Setting the in-synch evaluation period same as in non DRX would allow to keep the radio link recovery related timers at higher layers unchanged from non-DRX operation.
Furthermore, as L1 should evaluate and report both out-of-synch and in-sync to higher layers prior the actual radio link problem detection, it would seem most straight forward to assume that in-sync and out-of-synch evaluation periods are equal. It is not seen necessary to have different scaling lengths for these measures from system perspective, and it would ensure that both have similar reliability.  E.g. prior the detection in DRX if UE would report to higher layers in-synch it would be based on same evaluation period length in terms of DRX cycles as currently is proposed for out-of-sync in [4].
Additional aspect which was not extensively discussed in last Ran4#48bis was the handling of the dynamic nature of DRX [2] The DRX scheme that is defined in [5] results potentially rather flexile UE active time and UE autonomous switching between long and short DRX periods. Thus the evaluation period for out-of-sync might change from valued used for long DRX [10] samples (e.g. 320 ms) to [20] samples (e.g. 40ms) or to [200ms] evaluation period in non-DRX or in  DRX ‘inactivity time’. There are several different methods to account the dynamic DRX state changes ranging for assuming a re-start of evaluation at each change in DRX state to assuming continuous sliding window operation. As re-starting the evaluation period at each state change could cause unnecessary delay to the radio link problem detection (or prevent it all together) most feasible approach would be to assume a continuous sliding window of evaluated samples. Naturally this would mean that assuming 1 sample per frame or DRX cycle, UE should store more, max 20 samples all the time to allow change from for the longer DRX period to shorter DRX with shorter and longer evaluation period in terms of number of DRX cycles. Of course the exact implementation of evaluation in DRX (rate etc.) is implementation dependent and the operation should be only defined to necessary extent so that consistent behavior could be achieved.
3. Conclusions

In this contribution we have tried to provide some consideration for the open issue in radio link problem detection in DRX. It is proposed that
· UE should switch OFF its transmitter [N ms] after the radio link problem has been detected e.g. after confirmed by layer 3 filtering.
· UE is allowed to switch the transmitter back ON could be done [M ms] after radio link recovery is confirmed by layer 3 filtering 

· When monitoring the radio link quality in DRX prior detection of radio link problem same evaluation period would be assumed for in-synch as proposed for out-of-sync in [4]
· Continuous sliding window operation is assumed for radio link quality monitoring, without re-starting the evaluation period at DRX state change.
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