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1 Introduction

One objective of the FeMTC WI [1] is supporting larger PDSCH and PUSCH channel bandwidth in connected mode. In RAN1#86, agreements on larger channel bandwidth were reached [2]:

Agreement:
· For Rel-14 BL UEs in CE mode A (FFS for CE mode B), the single larger maximum UE channel BW for PDSCH and PUSCH in RRC connected mode is 5 MHz

· For Rel-14 non-BL UEs in CE mode A (FFS for CE mode B), the single larger maximum UE channel BW for PDSCH and PUSCH in RRC connected mode is (FFS: 5 or 20) MHz
In this contribution, we address the FFS point on the larger maximum UE channel bandwidth for non-BL UEs in CE Mode A.
2 Discussion
In Rel-14, high-quality voice service and other delay-sensitive services need to be supported for non-BL UEs in CE mode A, and thus higher data transmission rate leading to some reduced coverage needs to be supported in DL transmission. Generally there are two methods to fulfill the above target: power density boosting and larger scheduling bandwidth. 

Power boosting can be implemented by adjusting the power between a particular RE and the average RE power for a BS at maximum output power. Thus, higher transmission rate and larger coverage can be supported by boosting the power of the related REs . However, the RE power control dynamic range is limited, according to TS36.104 [3]:
Table 6.3.1.1-1 E-UTRA BS RE power control dynamic range

	Modulation scheme used on the RE
	RE power control dynamic range (dB)

	
	 (down)
	 (up)

	QPSK (PDCCH)
	-6
	+4

	QPSK (PDSCH)
	-6
	+3

	16QAM (PDSCH)
	-3
	+3

	64QAM (PDSCH)
	0
	0

	NOTE 1: 
The output power per carrier shall always be less or equal to the maximum output power of the base station.


As a result, only 3dB dynamic range is available for PDSCH. If maximum 3dB power boosting is adopted on top of a 5MHz scheduling bandwidth, the effective impact on throughput and coverage will be roughly equivalent to that of scheduling a 10MHz bandwidth.
Alternatively, larger scheduling bandwidth is another way to increase the robustness of transmission. For Rel-14 non-BL UEs in CE mode A, supporting 20 MHz bandwidth for PDSCH/PUSCH will enable a higher capability of data transmission and a larger coverage range compared to that of 5 MHz bandwidth even with a 3 dB power boosting adopted. Figure 1 illustrates the comparison of throughput and BLER between the cases when 20 MHz and 5 MHz PDSCH bandwidth are scheduled, respectively. Simulation assumptions can be found in the Appendix, and the BLER in Figure 1 (b) is the BLER of the initial transmission. As can be observed from Figure 1, the 20 MHz case outperforms the 5 MHz case in both throughput and BLER by more than 5 dB, and thus 3 dB power boosting is not enough for the 5 MHz case to compensate the gap. In any case, the 3 dB PSD boosting cannot be applied across the whole eNB bandwidth.
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Figure 1 Comparison between 20MHz and 5MHz: (a) Normalized troughput; (b) BLER
Observation 1: The performance of 20 MHz PDSCH bandwidth outperforms the 5 MHz case by more than 5 dB in both throughput and BLER. 
In addition, larger maximum bandwidth of PDSCH/PUSCH can provide potential benefits for Rel-14 non-BL UEs in CE Mode A. For example, resource allocation in 20 MHz bandwidth can be more flexible than that in 5 MHz bandwidth, and 20 MHz scheduling bandwidth can also provide more frequency diversity gain compared to 5 MHz scheduling bandwidth.
Since non-BL UEs naturally have the capability of 20 MHz channel bandwidth, there is no impact on the cost of non-BL UEs to support 20 MHz channel bandwidth. Therefore, we propose that for Rel-14 non-BL UEs in CE mode A, maximum 20 MHz channel bandwidth is supported for both PDSCH and PUSCH in RRC connected mode.
Proposal 1: For Rel-14 non-BL UEs in CE mode A, maximum 20 MHz channel BW is supported for PDSCH and PUSCH in RRC connected mode.
3 Conclusion
In this contribution, we address the FFS point on the larger maximum UE channel bandwidth for non-BL UEs in CE Mode A, and make the following proposals:
Observation 1: The performance of 20 MHz PDSCH bandwidth outperforms the 5 MHz case by more than 5d B in both throughput and BLER. 
Proposal 1: For Rel-14 non-BL UEs in CE mode A, maximum 20 MHz channel BW is supported for PDSCH and PUSCH in RRC connected mode.

References

[1] RP-161464, “Revised WID for further enhanced MTC for LTE”, Ericsson, RAN#73, New Orleans, USA, September 2016.
[2] RP-168411, “Chairman's notes of AI 7.2.10 on Further Enhanced MTC for LTE”, RAN1#86, Gothenburg, Sweden, August 2016.
[3] 3GPP TS 36.104: “Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception”.

Appendix 

Simulation assumptions:

Table 1 Simulation Assumptions for PDSCH

	Parameter
	Value

	System bandwidth
	20 MHz

	Frame type
	FDD

	Carrier frequency
	2.0 GHz

	Antenna configuration
	2x2 with low correlation

	Channel model
	EVA5

	HARQ
	Enabled with maximum 4 times retransmission 


