3GPP TSG-RAN WG4 Meeting #80
R4-165350
Gothenburg, Sweden, 22 - 26 Aug 2016
Title: 
Discussion on channel estimation length for NB-IoT DL channels
Source: 
Huawei, HiSilicon
Agenda item:
6.7.4.1
Document for:
Discussion
1   Background
During RAN4#79AH, the channel estimation length impact was brought out [2], due to different concerns, RAN4 agreed not to specify any channel estimation length, companies are encouraged to give the information of the channel estimation length[1].
In this contribution, we give the impact of different channel estimation length by providing simulation results and share our view about the alignment from different companies with possible different channel estimation length.

2   Discussion

The following is our simulation result for NPDCCH In-band 2Tx under EPA5 with repetition level 128, the L stands for different channel estimation length. 
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Figure 1: Simulation results for different channel estimation length L for NPDCCH In-band 2Tx EPA5 with repetition level 128

From the simulation results shown in Figure 1 for NPDCCH with propagation condition EPA5, we can know that the SNR span between two adjacent channel estimation length L = 1,2,4,8,16,32ms is about 1dB to achieve NPDCCH 1% BLER. When L is larger than 32ms, for example L = 64ms and 128ms, no significant gain is observed, we think that it is not needed to consider them in the channel estimation length selection later. The corresponding SNR to achieve 1% BLER is about -10.5dB for L=1, about -16.4dB for L= 32, the span between them is about 6dB. 

Observation 1: There is about 1dB span between two adjacent channel estimation lengths which is shorter than 32ms at the same repetition level.
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Figure 2: Simulation results for different channel estimation length L for NPDCCH In-band 2Tx ETU1 with repetition level 128
If we compare the simulation results shown in Figure 1 and Figure 1, which are simulated under different propagation conditions of EPA5 and ETU1, we can observe the similar results that the SNR span at 1% BLER between two adjacent channel estimation lengths among L = 1,2,4,8,16 and 32ms is about 1dB. The corresponding SNR to achieve 1% NPDCCH BLER is about -6.6dB for L=1, about -12.6dB for L= 32, the span between them is about 6dB. So we have the following observations:

Observation 2: There is about 1dB span between two adjacent channel estimation lengths at the same repetition level under either propagation condition EPA5 or ETU1.
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Figure 3: Simulation results for different channel estimation length L for NPDCCH In-band 2Tx EPA5, but with repetition level 64
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Figure 4: Simulation results for different channel estimation length L for NPDCCH In-band 2Tx EPA5, but with repetition level 256

If we compare the simulation results shown in Figure 1, Figure 3 and Figure 4, we can observe that there are still about 1dB SNR span between two adjacent channel estimation lengths under different repetition levels 64, 128 and 256; and the maximum channel estimation length that has obvious gain is 16ms or at most 32ms. 

If we check the repetition level 128 with channel estimation length 2ms in Figure 1, and repetition level 64 with channel estimation length 16ms in Figure 3, we can know that both of them can achieve the 1% NPDCCH BLER requirements at target -12dB SNR, in such case, longer repetition level 128 with shorter channel estimation length 2ms can be chosen. 

If we check the corresponding SNRs to achieve 1% NPDCCH BLER requirements between repetition levels 64, 128 and 256 at the same channel estimation length L, there is about 3dB SNR span between them.
From the above checking and comparison, we can know:

Observation 3: Still about 1dB SNR span between two adjacent channel estimation lengths at the different repetition levels of repetition level 64 compared to repetition level 128 and compared to repetition level 256 under the same condition.
Observation 4: One longer repetition level with shorter channel estimation length can achieve the same performance requirement of meeting 1% NPDCCH BLER at a certain SNR as one shorter repetition level with longer channel estimation length.
Observation 5: About 3dB SNR span with the same channel estimation lengths under the different repetition levels of repetition level 64 compared to repetition level 128 and repetition level 128 compared to repetition level 256.
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Figure 5: Simulation results for different channel estimation length L for NPDSCH In-band 2Tx EPA5 with repetition level 128
Simulation results for NPDSCH with propagation condition EPA5 are shown in Figure 5. If we compare the results shown in Figure 1 and Figure 5, we still can get similar conclusion that about 1dB SNR span between two adjacent channel estimation lengths that is shorter than L=32ms; When L is longer than 32ms, for example L = 64ms and 128ms, no significant gain is observed.

Observation 6: Still about 1dB SNR span between two adjacent channel estimation lengths under different downlink channels of NPDCCH and NPDSCH for different channel estimation lengths.
During RAN4#79AH, RAN4 did not agree to specify any channel estimation length, but from the above simulation results, diverse simulation results between different channel estimation lengths exists, how to align the simulation results from companies which may use different channel estimation length is an important issue that RAN4 need to solve.

If companies can align very well for repetition level 1 for different channel type, then as per the above simulation results and analysis, and companies will provide the information of window length for their simulation results[1], we propose:

Proposal 1: Propose to add 1dB span between two adjacent channel estimation window lengths among L= 1,2,4,8,16 and 32ms for the simulation results alignment.

If RAN4 agrees with the proposal of addition 1dB for different channel estimation window length for alignment, then we can choose to use the longer repetition level with shorter channel estimation length which can achieve the test purpose, considering that longer channel estimation length will imply complex implementation, such as longer running time, CPU and memory constraints etc., in such case, we can propose:

Proposal 2: RAN4 chooses to use the results by using shorter channel estimation length for the demodulation requirements, and we prefer the worst case of 1ms or 2ms channel estimation length. 

3   Conclusion / Proposals
In this contribution, we analyses the simulation results with different channel estimation length, to align the simulation and decide the demodulation requirements, we give our observations:
Observation 1: There is about 1dB span between two adjacent channel estimation lengths which is shorter than 32ms at the same repetition level.

Observation 2: There is about 1dB span between two adjacent channel estimation lengths at the same repetition level under either propagation condition EPA5 or ETU1.

Observation 3: Still about 1dB SNR span between two adjacent channel estimation lengths at the different repetition levels of repetition level 64 compared to repetition level 128 and compared to repetition level 256 under the same condition;

Observation 4: One longer repetition level with shorter channel estimation length can achieve the same performance requirement of meeting 1% NPDCCH BLER at a certain SNR as one shorter repetition level with longer channel estimation length;

Observation 5: About 3dB SNR span with the same channel estimation lengths under the different repetition levels of repetition level 64 compared to repetition level 128 and repetition level 128 compared to repetition level 256.

Observation 6: Still about 1dB SNR span between two adjacent channel estimation lengths under different downlink channels of NPDCCH and NPDSCH for different channel estimation lengths.

and our proposals:
Proposal 1: Propose to add 1dB span between two adjacent channel estimation window lengths among L= 1,2,4,8,16 and 32ms for the simulation results alignment.

Proposal 2: RAN4 chooses to use the results by using shorter channel estimation length for the demodulation requirements, and we prefer the worst case of 1ms or 2ms channel estimation length. 
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