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1 Introduction

This contribution presents a few comments on Section 5.2 Evaluation methodology of TR 36.888, summarized in R1-114422 [1].  

2 Comments
2.1 Comments on 5.2.1.1 Power consumption Analysis
[1] proposed that power consumption estimation methodology for baseband is to use baseband cost. Power consumption for RF components could be estimated based on power consumption of each RF component during TX or RX times as described in [1]. Unlike RF cost case, power measurement on baseband is rather complicated as power consumption can be varying depending on the complexity of operations (e.g., binary addition, floating point operation, etc) and number of iterations that each operation is performed. Also, power consumption on memory such as HARQ memory, subframe buffer, turbo decoder memory, etc should be considered. In [2:Table 2], we proposed a generic complexity analysis mechanism based on number of operations for baseband cost. This can be used to estimate power consumption along with number of ASIC/FPGA gate counts for each baseband component as power consumption increases with the number of logics that each component occupies as well as the number of operations 

Proposal 1: Power consumption for baseband can be estimated using the following

(1) Number of operations that each baseband component needs (power consumption increases proportionally to the number of operation)

(2) Number of ASIC/FPGA logics that each baseband component needs (power consumption has tendency to increase with the number of logics)

(3) Power consumption on memory access

2.2 Comments on 5.2.1.3 Spectral Efficiency

It is expected that low-cost MTC UEs will degrade overall cell spectral efficiency as they may not employ spectral efficiency improving advanced features like MU-MIMO. In addition to cell spectral efficiency degradation due to its low-end capabilities of MTC UEs, control signaling overhead to operate limited-powered MTC UEs should be considered in spectral efficiency estimation, where control signaling overhead may include resource consumption on random access, uplink grant via PDCCH, uplink/downlink synchronization overhead, etc. 

2.2.1 Consideration on RACH and PDCCH Overhead

MTC devices, due to the limited power, will be likely on sleeping mode most time. According to traffic profile [2, 3], MTC UEs will generate small-sized uplink packet periodically where typically a period will be larger than 5 seconds. This implies, unless MTC UEs wake up periodically and perform UL/DL synchronization process (such as receiving PDCCH and sending PUCCH), a MTC UE may be out-of-sync state when it wakes up to transmit data. Thus, MTC UE may perform random access process (which can be contention-based or contention-free) to perform re-entry and synchronization operation when it has data to transmit (or receive). The frequency of the required random access would be dependent on traffic pattern and also DRX cycle. 

There are mainly two problems if a large number of MTC UEs (1000 ~ 10000) are performing random access periodically: (1) lack of available RACH resource for non-MTC UEs (2) degraded spectral efficiency. The large number of MTC UEs can increase the collision probability and thus tends to increase the number of retransmission of PRACH preambles to be successful. Detailed analysis and proposals are discussed in TR 37.868 [4]. Therefore, it will be desirable if random access can be avoided by maintaining uplink and downlink synchronization, which will consume control overhead. Even though frequency and period of UL/DL synchronization can be implementation-specific, a generic overhead should be considered in terms of spectral efficiency evaluation. 

Proposal 2: UL/DL synchronization overhead or random access overhead should be considered in spectral efficiency calculation.  

Even though a MTC UE produces/consumes very low traffic volume, as there are a large population of MTC UEs (1000 – 10000) per a cell, control channel overhead such as PDCCH to schedule PDSCH and PUSCH and PUCCH for A/N should be included in spectral efficiency calculation. 

Proposal 3: Control overhead such as PDCCH and PUCCH to support MTC traffic should be considered in spectral efficiency estimation. 

3 Conclusion

A few comments related to evaluation methodology for MTC UEs have been presented as summarized in the following. 

Power consumption for baseband component should be done using multiple metrics to measure baseband cost. 

UL/DL synchronization overhead and control overhead may be considered in spectral efficiency estimation.  
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5.2.1.1
Power consumption analysis
Power consumption is a function of many factors, such as active transmission time during RRC_connected mode, transmit power level and PA efficiency, sleep mode duration, active reception time during RRC_connected mode, receiver processing time/complexity. Some factors, like sleep mode duration, may depend on network configuration and traffic/signalling patterns, and some other factors, such as PA efficiency and receiver processing may be implementation specific.

Power consumption of the RF module can be estimated by:

· Total UE transmit power during the transmitting and reception times

· DC power consumption of power amplifier / PA efficiency

Power estimation for most baseband integrated circuits is usually implemented by commercial power estimation tools. In order to obtain the baseband power consumption conveniently, it is recommended to use the following method instead: 

· Baseband complexity evaluation or comparison
In terms of baseband complexity evaluation for power consumption can be estimated using the following:
· Number of operations that each baseband component needs

· Number of ASIC/FPGA logics that each baseband component needs

· Power consumption on memory access
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5.2.1.3
Cell spectral efficiency

Two approaches can be used to compute the average spectral efficiency:

(1) Cell spectral efficiency is determined through system simulation.

(2) Relative spectral efficiency reduction to Rel 8-10 LTE or increase to R99 GSM/EGPRS is determined analytically.

When computing spectral efficiency, the following overhead should be considered 
· UL/DL synchronization overhead or random access overhead
Control overhead such as PDCCH and PUCCH to support MTC traffic 
