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1. Introduction
In RAN4 #56 a CR on the PDCCH aggregation level used in RRM tests was agreed in [1]. Some concerns were raised due to the fact that these channel configurations (R.8 FDD and TDD) are used in some tests where the SNR would not allow reliable reception of PDCCH with only 1 CCE aggregation level. In this contribution we revisit this issue and propose a way forward.

2. Discussion
In [1], a PDCCH aggregation level of 1 CCE was agreed to be used for channel configuration R.8 FDD (and R.8 TDD). The main reason behind this change was the fact that a channel bandwidth of 6 RBs would not support the aggregation level of 4 CCEs. 

At the moment, reference channels R.8 FDD and R.8 TDD are used for transmit timing accuracy tests defined in section A.7.1 of [2]. The 
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used in these tests is 3dB. [3] does not set any performance requirements for the demodulation of 1CCE PDCCH, however, the requirements for a 2CCE PDCCH with 2Tx x 2Rx are set to a SNR level of 4.3dB(1% misdetection probability). As 2CCE PDCCH offers higher redundancy, it is highly unlikely that 1CCE PDCCH would be robuts enough to be used in a performed at 3dB SNR.
We analyzed the performance of PDCCH with different aggregation levels under the same conditions as the ones in the transmit timing accuracy test. The results are shown in Fig.1. Note that implementation margin is not taken into account in these simulations. Results for both ideal and practical interference estimation (both employ practical channel estimation) are shown. Considering a 2dB implementation margin, the error rate of 1CCE PDCCH at a 3dB SNR level would be about 0.1. This performance is too low to be used in such a test.
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Fig. 1 PDCCH error rates with different aggregation levels
On the other hand, the error rate of 2CCE PDCCH at 3dB SNR is lower than 10-3, hence this aggregation level could be used for the R.8 FDD and TDD reference channels. 
Next we analyze whether 2CCE aggregation level can be used for 6 RBs channel bandwidths. 4 OFDM symbols are used for transmission of PDCCH, hence, we have:

· 6 RBs x 4 OFDM symbols = 6*12*4= 288 REs
· PCFICH → 16 REs

· PHICH → 12 REs (the number of PHICH groups is [6/8] = 1 group assuming Ng=1)
· CRS (1Tx)→ 2*6*2= 24 REs

⇒PDCCH REs= 288 – (16 – 12 – 24) = 236 REs = 59 REGs = 6 CCEs 

This number of CCEs is enough to accommodate an aggregation level of 2 CCEs and can even support 2 instances of PDCCH. Hence, sending UL and DL grants at the same time is also possible. 

Given all the above, we propose to set the PDCCH aggregation level to 2CCEs for the reference channels R.8 FDD and R.8 TDD
3. Conclusions
In this paper we analyzed the performance of different aggregation levels of PDCCH. We showed that using 1CCE PDCCH for reference channels R.8 FDD and TDD defined in [2] does not offer enough reliability. 
We also showed that 2 CCE PDCCH provides enough robustness to be used for these reference channels. Furthermore, we showed that a 2CCE aggregation level can be supported by a 6RB system bandwidth. 

Hence, we propose that 2 CCE aggregation level is used for reference channels R.8 FDD and R.8 TDD
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