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1 Introduction
The UE CQI report accuracy when reflecting the real interference is of essential important to the throughput performance and spectrum efficiency. In section 9.3.3 of [1], for the “CQI reporting under fading conditions” case in “Frequency-selective interference” situation, the CQI measurement results from UE is specified. 
While with the rollout of LTE, in the initiate stage in order to ensure the coverage, usually low frequency spectrums are refarmed from GSM to LTE, e.g. GSM 1800M. Since the inter-RAT interference fully depends on the separation in space domain, insufficient refarming buffer zone design may increase the possibility of strong and narrowband GSM interference leak to LTE network. The CQI measurement enhancement is identified in this contribution to relieve the impact of narrowband interference to LTE system in these scenarios.
2 Discussion
In the G/L spectrum refarming scenario, usually the spectrum refarming is not whole network wide. For example as illustrated in Figure 1, the urban area which has quicker data volume increasing requires refarming 1800MHz spectrum to LTE much earlier, and the rural area remains the 1800MHz spectrum for GSM. 
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Figure 1: GSM/LTE deployment after spectrum refarming
Then at the border of two areas, the inter-RAT interference especially strong GSM interference to LTE requires the protection “buffer zone” area, in which neither GSM nor LTE is allowed to use the f2 in 1800MHz. however the design of buffer zone range is difficult since too wide buffer zone means waste of spectrum usage efficiency since no one can use it, too narrow buffer zone remains strong inter-RAT interference and network performance cannot be ensured after refarming.
We cannot stop operators trying to narrow down buffer zone width somewhere restricted by traffic distribution, landform character etc in the area and the engineering error in the design or construction procedures. It’s very possible to find the GSM narrowband strong interference occurs in the LTE network especially near the buffer zone area. 
The GSM to LTE interference is illustrated in Figure 2. The characters of GSM interference to LTE are:
· Narrowband, 1 GSM TCH is 200kHz, and each GSM cell usually have several TCHs separately distributed over whole bandwidth. 

· Strong, GSM has much higher (usually about 25 times higher) output power density in both downlink and uplink.
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Figure 2: GSM narrowband interference to LTE

Once the few leaked GSM interference over buffer zone area to the LTE network, the impact to LTE performance is worth studying. Since now in 3GPP there is no CQI measurement performance restriction for the neighbouring sub-band CQI when a high frequency selective interference exist, when one narrowband interference occur the sub-band CQI neighbouring RBGs may be impacted and eventually hurt throughput performance.
In section 9.3.3 of [1], similar intention is descript as below. The requirement in the specification is when a 9dB lower interference at LTE band edge than the interference level on the other RGBs, as shown in (a) of Figure 3. The required results of the CQI measurement results are:
“a)
a sub-band differential CQI offset level of +2 shall be reported at least  % for at least one of the sub-bands of full size at the channel edges;

b)
the ratio of the throughput obtained when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;”
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Figure 3: sub-band test for CQI measurement

Further, because of the new scenario of (b) in Figure 3, the RBG which suffers high GSM interference will give lower CQI, for example 2. But the neighbouring RBGs are not expected to be impacted by the GSM narrowband interference, otherwise the CQI measurements on those neighbouring RBGs e.g. RBG#1 cannot actually reflecting the interference reality and will hurt the scheduling decision on it. 
Proposal: In order to avoid the narrowband interference degrades the LTE throughput performance, RAN4 is proposed to also take the impact of GSM narrowband interference to LTE on the CQI measurements into account, and to clarify the CQI measurement performance in section 9.3.3 of [1].
3 Conclusions

In this paper, a complement scenario of frequency selective interference for CQI reporting under fading conditions, which has a strong narrowband GSM interference appears on LTE band, is identified. In order to avoid the narrowband interference degrades the LTE throughput performance, RAN4 is proposed to also take the impact of GSM narrowband interference to LTE on the CQI measurements into account, and to clarify the CQI measurement performance in section 9.3.3 of [1]
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