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1. Introduction
Various aspects related to the out of synchronization handling requirements, which are to be defined in E-UTRAN, were analyzed in our previous paper in [1]. By taking into consideration the feedback and comments received in response to our presentation in the last meeting, we suggest a way forward on how to proceed in specifying these requirements. 
2. Background

In the light of LS received from RAN1 [1] we studied the feasibility of using common reference symbol (CRS) SIR as a criterion for detecting out of synch and in sync in E-UTRAN. In [1], the CRS SIR due to its good estimation even at very low geometry factor was shown to be a robust metric in determining the radio link problem. Furthermore, we also showed the dependency of using CRS SIR on cell transmission bandwidth and transmit antenna configuration. 

However, there was an overwhelming support against specifying the Qin and Qout in terms of any CRS SIR levels, primarily due to its dependency on propagation conditions. There was also an opinion in using more robust performance metric such as BLER, which is independent of radio conditions.
3. Analysis of Requirements
In principle we agree that Qin and Qout criteria in terms of BLER measured over a suitable channel would be more robust and explicit especially from the perspectives of network planning and service quality. However, due to packet mode of operation no UE specific channel such as PDCCH is continuously available for tracking BLER. In addition, common channel such as P-BCH is not feasible since Qin and Qout levels leading to radio link recovery and radio link problem detections respectively, are to be evaluated in connected mode. 

We feel that Qout and Qin could still be defined in terms of PDCCH BLER levels since detection of PDCCH is fundamental to the service quality. However, the Qin/Qout would have to be determined continuously in non DRX mode regardless of whether PDCCH is available or not. This means in the absence of PDCCH, the UE will have to interpolate the BLER estimation by implementing suitable look up table, which could map for instance the CRS SIR to PDCCH as a function of cell bandwidth and antenna configuration. For example the UE can continuously determine CRS SIR or SIR in any suitable manner since reference symbols are always present. However, these are implementation details, which need not be specified. Instead, only Qin and Qout and their evaluation period should be well specified in 36.101 [3] e.g. in non DRX mode:

· Qout = PDCCH BLER = 10% evaluated over 200 ms

· Qout = PDCCH BLER = 5% evaluated over 200 ms

A longer evaluation period but the same Qin/Qout levels have to be specified for DRX case as a function of DRX cycle length. This could be handled later once non DRX requirement methodology and figures are agreed. 
4. Testing of Requirements

In order to ensure that UE continuously monitor and evaluate Qout and Qin a test case should be setup with a realistic PDCCH transmission. By this we mean transmitting PDCCH with some duty cycle e.g. 10% in the test case. This will enforce UE to have a proper implementation so as to be able to interpolate PDCCH BLER in the gaps between PDCCH transmissions.  

Furthermore, the in sync and out of sync conditions in the test can be created in the same way as done in WCDMA [4]. This means the transmitted power on PDCCH level is varied in time to enable conditions leading to Qout and Qin e.g. 10% and 5% BLER. Thus UE would be required to detect ‘radio link problem’ or ‘radio link recovery’ and take the specified action such as turning off its transmitter in the former situation.  
Once minimum requirements are agreed, the test case can be developed. Either the test case can be defined in TS 36.101 as was the case in WCDMA. Alternatively it can be directly defined by RAN5 in their specification based on RAN4 requirements. 
5. Summary and Proposal
In this paper we further analyze how to define minimum requirements related to out of sync handling in E-UTRAN in non DRX state. It is proposed that Qin and Qout are defined in terms of PDCCH BLER, which therefore is used as a criterion for out of sync handling. The figures for Qin and Qout are FFS.
A text proposal for the minimum requirements is also provided.
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----------------------START OF TEXT PROPOSAL --------------------------
6.4.1
Out-of-synchronization handling of output power

The UE shall monitor the PDCCH quality in order to detect the downlink radio link quality of the serving cell as specified in 3GPP TS 36.213. 
The thresholds Qout and Qin specify the PDCCH quality levels at which the UE shall shut its power ‘off’ and ‘on’ respectively. 

The UE shall estimate the PDCCH quality and compare it to the thresholds Qout and Qin for the purpose of monitoring downlink radio link quality of the serving cell. The threshold Qout is defined as a level of PDCCH quality where PDCCH cannot be reliably decoded and shall correspond to [Y%] PDCCH BLER. The threshold Qin is defined as a level of PDCCH quality where PDCCH can be significantly more reliably decoded than at Qout and shall correspond to [X%] PDCCH BLER.
6.4.1.1
Minimum requirement when no DRX is used
When no DRX is used the UE shall continuously estimate the PDCCH quality. When the PDCCH quality estimated over the last [200] ms period becomes worse than a threshold Qout, the UE shall shut its transmitter off within [40] ms. The UE shall not turn its transmitter on again until the estimated PDCCH quality exceeds an acceptable level Qin. When the PDCCH quality estimated over the last [200] ms period becomes better than a threshold Qin, the UE shall again turn its transmitter on within [40] ms.
------------------------END OF TEXT PROPOSAL-----------------------
















































