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1 Introduction
In RAN1#59bis meeting, we provided our view about the extended CELL DTX concerning on the energy saving gain and the impact on measurement performance [1]. There was also discussion about impact of the receiver algorithm on the measurement accuracy and the impact of reducing the frequency of system information transmission. In this document, we provide our view on those issues.

2 Discussion

RSRP measurement accuracy with different receiver algorithms
In [2], the performance of the RSRP measurement based on CRS and the one based on SSS was compared in intra-frequency DRX and inter-frequency non-DRX cases, where the coherent averaging channel estimation was used as a simple example. 

The SSS is consecutively located on the centre 62 REs in one OFDM symbol, so it would have better noise reduction effect from the coherent averaging than the CRS. However, in the simulation results in [2], we still can observe that in high Doppler frequency channel, using 2 ms CRS per measurement sample provides much better performance than using 1 SSS per sample. This is because the CRS-based approach reflects the time domain variation of the radio channels, while the SSS-based approach performs measurement using only one OFDM symbol. 
For further optimization on the accuracy of RSRP measurement, we provided the updated simulation results with a DFT channel estimation algorithm in [3]. The simulation results show that the absolute accuracy has been improved by the DFT based channel estimation. It is however still observed that the CRS-based measurement outperforms the SSS-based measurement. 
From the above observation, it is our view that the performance loss of the SSS-based measurement is due to less number of available samples in time domain rather than a specific algorithm used for RSRP estimation. 

System information transmission frequency 
In the last meeting, there was discussion about if the frequency of system information transmission can be reduced. 
According to the description in Section 5.2.1.2 of TS 36.331 [4] below, there are 4 repetitions for SIB1 transmission among 80 ms period. So UE can make 1, 2, 3 and 4 attempts for SIB1 decoding.
The SystemInformationBlockType1 uses a fixed schedule with a periodicity of 80 ms and repetitions made within 80 ms. The first transmission of SystemInformationBlockType1 is scheduled in subframe #5 of radio frames for which the SFN mod 8 = 0, and repetitions are scheduled in subframe #5 of all other radio frames for which SFN mod 2 = 0.

Figure 1 shows ideal simulation results for SIB1 decoding in EVA5Hz channel. The simulation assumptions are given in Table 1.
Table 1:  Parameters for SIB1 decoding
	Parameters
	Values

	SNR (dB)
	-10, -8, -6, -4, -2, 0, 2

	Propagation conditions
	EVA5

	Antenna configuration
	1x2, Low correlation

	Maximum number of repetitions
	4

	Assignment size
	6 RBs

	Resource allocation type
	Type 2

	Virtual resource block index
	0-5 (Distributed)

	Payload size
	26 Bytes

	Modulation
	QPSK

	Retransmission interval
	20ms
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Figure 1 Ideal SIB1 decoding performance results
From the above simulation results we can see that SIB1 decoding performance is sufficient (< 10%) with 3 repetitions for -6 dB SNR (the lowest SNR in the region of interests). Since Figure 1 is just the ideal simulation results, if we consider non-ideal aspects, then 4 repetitions for -6 dB SNR would be needed.
If the SIB1 transmission frequency is reduced to, e.g. 2 times per 80 ms, then the SIB1 BLER for cell edge user would be more than 50% for -6dB SNR, so that the cell coverage would be severely impacted.
3 Conclusion

In this contribution, we provide our further consideration following the discussion took place in RAN1#59bis meeting. According to such consideration, we would think it is desirable to develop a backward compatible solution(s), e.g., relying on MBSFN operation, for eNodeB energy saving. 
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