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pCR 45.820 - NB M2M, Impacts to Legacy Base Stations
1 Introduction
This document provides the text proposal on impacts of NB M2M system to legacy base stations. Detailed discussions and analysis on the proposed changes are in [1].
2 Proposed text for the TR
	First Change


7.1.7
Concept evaluation
[Details omitted]
7.1.7.7
Implementation impacts to legacy base stations

7.1.7.7.1
Transmitter side

The downlink transmission chains of NB M2M can be found in sub-clause 7.1.2.1.2.1. Most transmission processing is very similar to or simpler than legacy base stations. 
The biggest challenge of computational complexity to the NB M2M transmitter is the narrow-band pulse shaping filter, which was specifically designed for NB M2M and contributes most transmitter complexity. The most aggressive MCS in terms of memory requirements is MCS-8 (MCS-9 requires less memory due to puncturing and the smaller supported CBS). The justification of these changes and the expected impact foreseen are listed in table 7.1.7.7-1.
Table 7.1.7.7-1 Functionalities contributing most in terms of complexity in NB M2M transmitter

	Functionality
	Justification
	Impacts

	Pulse shaping filter
	In downlink, the 200kHz bandwidth is sub-divided into 12 sub-channels. Thus a narrow band pulse shaping filter is required. See subclause 7.1.2.1.1.
	The required computational complexity of pulse shaping is 34.6 million operations per second, which is trivial compared to IFFT operations in MSR with LTE, and comparable to that of pulse shaping for one carrier in MCBTS.

	MCS-8
	See table 7.1.2-1.
	The required memory is 122.9 kilo bits, which is a small portion of that required to support LTE, and 6 times more than that required to support one carrier of MCBTS.


7.1.7.7.2
Receiver side

The functionalities at the receiver side that contribute most in terms of complexity include matching filter, ToA estimation for RACH, CFO estimation and compensation, channel estimation and equalization, and decoding. For all these functionalities except decoding, the complexity of both NB M2M and legacy base stations is doubled if two receiving antennas are assumed.
Table 7.1.7.7-2 Functionalities contributing most in terms of complexity in NB M2M receiver

	Functionality
	Justification
	Impacts

	Matching filter (see note)
	In uplink, the 200kHz bandwidth is sub-divided into 36 sub-channels. Thus a narrow band matching filter is required. See subclause 7.1.3.1.1.
	The required computational complexity of matching filter is 40.59 million operations per second, which is trivial compared to FFT/IFFT operations in MSR to support LTE and matching filter for one carrier in MCBTS.

	ToA estimation based on random access request (see note)
	ToA is estimated by the base station receiver to correct the timing of the uplink bursts prior to symbol demodulation. This is performed based on random access request.
	The required computational complexity of ToA estimation algorithm is 1.29 million operations per second, which is trivial compared to uplink synchronization of one carrier of MCBTS.

	Frequency offset tracking and compensation (see note)
	The base station can track and compensate the frequency error for uplink transmissions to resist the negative impact of frequency offset and frequency drifting.
	The required computational complexity is 3.2 million operations per second, which is trivial compared to frequency offset tracking and compensation operations in MSR to support LTE, and comparable to that for one carrier in MCBTS.

	Channel estimation and equalization
	In the uplink of NB-M2M, pilot symbols based channel estimation and coherent detection is used. See sub-clause 7.1.2.1.1.3.
	The required computational complexity is 4.66 million operations per second, which is trivial compared to that in MSR to support LTE and that for one carrier in MCBTS.

	Decoding
	For uplink NB-M2M, turbo decoding is used. See sub-clause 7.1.3.1.2.2.
	The required computational complexity is 885.6 million operations per second, which is trivial compared to that in MSR to support LTE, and is 9 times more than that of one carrier in MCBTS.

Considering the extreme case (UL MCS 7 and CBS 37), the required memory in decoding is 7.4 mega bytes, which is less than that required in MSR to support LTE and 1.5 times more than that required for one carrier in MCBTS.

	Note: For functionalities with note, the complexity in both NB M2M and legacy base stations is doubled if two receiving antennas are assumed.


7.1.7.7.3 Conclusion

Based on the summary provided in tables 7.1.7.7-1 and 7.1.7.7-2 it can be conclude that

-
The required computational complexity for NB M2M is trivial comparing with the support for LTE, and the required memory is less than that for LTE.

-
The functionalities other than decoding have less computational complexity than that of one carrier in MCBTS. The total computational complexity of functionalities analyzed in the tables is less than that of one carrier in MCBTS.

-
The total memory requirement of functionalities analyzed in the tables is 1.5 times more than that of one carrier in MCBTS.
For details on the information summarized in the above tables see GPC15xxxx, " NB M2M - Impacts to Legacy Base Stations ", source Huawei Technologies Co., Ltd., HiSilicon Technologies Co., Ltd., 3GPP TSG GERAN1 Adhoc#3 on FS_IoT_LC [7.1-1].
	Second Change
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