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1 Introduction

This contribution provides a text proposal for Section 9.5.5 of TR 36.888, the analysis of PDSCH coverage improvement based on the agreements in RAN1#72bis.
Agreements:
· The coverage requirements for PDSCH can be met by time domain repetition
· Cross-subframe channel estimation requires less number of repetition times than single-subfame channel estimation
· RS power boosting and/or increased  RS density may further improve the channel estimation performance
· PSD boosting for PDSCH can help to improve the coverage
-----------------------------------------------Start text proposal------------------------------------------------------

9.5.6
PDSCH
9.5.6.1 
Coverage enhancement 
Repetition in time domain, RS power boosting, increased RS density and PSD boosting can be applied to PDSCH for coverage improvement.

The estimated repetition times provided by the sourcing companies to achieve PDSCH coverage improvement target are summarized in Table 9.5.5.1-1 for FDD and Table 9.5.5.1-2 for TDD. The evaluation assumptions are listed in Table 9.5.5.1-3.
Table 9.5.6.1-1 Repetition times to achieve PDSCH coverage improvement target for FDD

	Source
	Source 1
	Source 2
	Source 3
	Source 4
	Source 5
	Source 6
	Source 7
	Source 8
	Source 9
	Source 10
	Source 11

	Repetition times

	55
	100~200
	330
	80
	145
	65
	400
	200
	42 
	100
	100


Note 1: Source 8 assumes 20Hz frequency error and all other sources assume 100Hz frequency error
Note 2: Source 2 and Source 9 use single subframe channel estimation, other sources use realistic cross-subframes channel estimation.
Table 9.5.6.1-2 Repetition times to achieve PDSCH coverage improvement target for TDD

	Source
	Source 1
	Source 2
	Source 3

	Repetition times

	160 
	256
	290


Note 1: All sources use realistic cross-subframes channel estimation.
Table 9.5.6.1-3 Simulation assumptions of PDSCH

	Parameter
	Value

	UL-DL configuration (For TDD)
	0

	Carrier frequency
	2GHz for FDD/2.6GHz for TDD

	Antenna configuration
	2x2, low correlation for FDD; 8x2, low correlation for TDD

	Channel model
	EPA

	Doppler spread
	1Hz

	MCS
	0

	Number of DL RBs
	6 

	Transmission mode
	TM2

	Frequency tracking error
	100Hz

	Performance target
	10% iBLER

	Channel estimation
	Realistic cross-subframes or single-subframe channel estimation

	The minimum required SINR
	-19.3dB for FDD; -25.3 dB for TDD


Evaluation results vary among sourcing companies due to different receiver processing algorithms including different cross-subframe channel estimation algorithms.

The observations from these evaluation results provided in Table 9.5.5.1-1 and Table 9.5.5.1-2 are summarized as follows:

· The coverage requirments for PDSCH can be met by time domain repetition

· The average repetiton times to achieve the coverage improvement target is 100~200 for FDD and 200~300 for TDD

· Cross-subframe channel estimation requires less number of repetition times than single-subframe channel estimation.

In addition, RS power boosting and/or increased RS density may further improve the channel estimation performance. Initial evaluation results from 2 sourcing companies show about 1dB gain from 3dB CRS power boosting or doubled CRS density. PSD boosting can help to improve the coverage. Initial evaluation results from one sourcing company show 5dB gain from 9dB PSD boosting based on CRS without CRS power boosting and 8.4dB gain from 9dB PDSCH and DM-RS boosting.
9.5.6.2 
Impact on specification

Some specification impact is expected due to time domain repetition depending on the specific schemes, e.g. TTI bundling, HARQ retransmission etc. TTI bundling needs to be introduced in downlink if it is adopted to achieve time domain repetition which will impact TSG RAN1, RAN2 and/or RAN4 in terms of, for example, configuration of bundling window, composition of repeated subframes, etc.. Also, (E)PDCCH overhead optimization may also have impacts on PDSCH specification.
RS power boosting and PSD boosting are currently supported. If higher RS power boosting or PSD boosting is introduced, some specification impacts on TSG RAN1, RAN2 and/or RAN4 are expected. Increasing RS density is expected to cause significant impact on TSG RAN1 specifications. 
9.5.6.3 
Other impacts

Time domain repetition prolongs UE reception time which will cause more UE power consumption. RS power boosting, increased RS density or PSD boosting is not expected to cause more UE power consumption.

Time domain repetition will cause significant cell spectral efficiency degradation since more physical resources will be occupied for a single packet transmission. CRS power boosting, increased CRS density or PSD boosting will degrade cell spectral efficiency since the power of other REs is reduced or even eliminated as long as the power at eNB is not increased. DM-RS power boosting or increased DM-RS density may not necessarily degrade cell spectral efficiency depending on the concrete design.
The UE cost is not expected to significantly increase by adopting time domain repeptition, RS power boosting, PSD boosting or increased RS density.

-----------------------------------------------End text proposal-------------------------------------------------------
