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1. Introduction
In the last RAN4 meeting, a CR on radio link monitoring (RLM) was agreed [1].  In this contribution, we provide further discussion points on RLM testing.  This is a follow up from our contribution last meeting in [2].
2. RLM Testing
In [2], we presented a basic idea on how the UE behavior for radio link monitoring without DRX could be tested.  We modify the test case based on the agreements in [1] and provide some further justifications for this method of testing. 

Below is the proposed test scenario that could capture the important aspects in the definition of Qin and Qout:












1. Test equipment generates varying SNR in conditions following e.g. a bowl shaped shaped profile that goes from good SNR conditions to out-of-sync conditions, and then back to in-sync conditions.  The SNR range should be able to capture a reasonably large range of plausible UE receiver implementations, which can be deduced from the PDCCH/PCFICH demodulation alignment results.  Fig. 1 below shows the PCFICH/PDCCH BLER alignment results presented in RAN4#47 [3]

[image: image1.emf]0.10%

1.00%

10.00%

100.00%

-10 -8 -6 -4 -2 0 2 4 6

SNR [dB]

PCFICH/PDCCH BLER

Ericsson

Freescale

TI

LGE

NTT DoCoMo

Motorola

Marvell

Nokia

Fujitsu

InterDigital

NEC

CATT

Qualcomm

Samsung

AVERAGE


Fig. 1. PCFICH/PDCCH BLER alignment results, FDD 1x2 10MHz 8CCE Format1 ETU70

With this example, looking at the 10% BLER which corresponds to the Qout, it would be desirable to sweep the SNR from -3 dB to -7 dB, which is a 4 dB span.  A possible SNR profile as a function of subframe index n is shown below assuming we run 10000 subframes:
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Although a static channel would be the simplest, we propose that a non-time varying but frequency selective channel be used similar to those proposed for the sub-band CQI tests [4].  This ensures that it is indeed the PCFICH/PDCCH BLER is indeed being used as the metric and not just a straightforward average RS-SINR metric 
2. Test eNB provides 1A and 1C grants continuously for each subframe and computes the BLER of each over the past 200 ms and 100 ms, respectively.  One way to do this is to use format 1C for a downlink grant with the smallest code rate possible, that way the ACK-NAKs could be logged by the BS emulator to indicate a PCFICH/PDCCH decoding error.  Since format 0 and 1A have the same size, we can then use format 0 to provide uplink grants, and an uplink DTX can indicate the PCFICH/PDCCH decoding error.  Moving average filters of length 200 and 100 for Qout and Qin, respectively, can then be used as the actual PCFICH/PDCCH BLER.  
3. Once the test eNB determines that the Qout threshold has been exceeded using the PCFCICH/PDCCH BLER, it will monitor whether the UE shuts off its transmitter within L3+[40+x] ms, where x is some margin, which could be zero.  This can be detected by the test eNB by configuring the UE to perform periodic CQI reporting with the smallest reporting period early on.  Note that the test eNB should use the same counter/filtering mechanism that is configured for the UE so that it can accurately determine when the “correct” Qout event actually happens.    
4. The Qin requirement can be similarly tested as above.  

Using this approach allows the verification of the definition and requirements for RLM while taking into account the possible PCFICH/PDCCH decoding performance variations among UEs.  This is important to ensure UE consistency for proper network operation.
5. Conclusions
In this contribution we outlined a possible RLM testing procedure, which involves a varying SNR profile and PDCCH BLER measurement procedures, which accommodates possible decoding performance differences of different UEs
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