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1. Introduction
In RAN4 #78, RAN4 has agreed to introduce a TM9 test(s) with MBSFN configurations, however it remained controversial which TM9 test would be modified with MBSFN configurations. In RAN4#77, there was a proposal to introduce both 2-RX and 4-RX TM9 UE tests with MBSFN in [2], [3]. In this case, we have to change the legacy test configurations from Rel-13.

In the RAN4 #78 4-RX adhoc meeting [1], the discussion on MBSFN study has been captured :
· Replace a legacy TM9 test(s) from 36.101 with PDSCH configured in MBSFN subframes under TEI13.
· Up to 6 of 10 subframes are configured as MBSFN subframes with PDSCH transmissions
· FDD subframes indexes are 1, 2, 3, 6, 7, 8
· TDD subframes indexes are 4, 9
· Companies are encouraged to provide preference on TM9 test modification, i.e., (whether one of 2Rx or 4Rx tests or both can be introduced.)
The original motivation of the study is to evaluate performances when transmitting PDSCH to DMRS-TM UEs with 4-TX AP BSs. In the previous discussions, 4-CRS-APs configurations with TM9 increase reference signal overheads, which leads to performance degradation due to weak code rates. In this contribution, we discuss about usecases and benefits for TM9 MBSFN testcase selection.
2. TM9 MBSFN Usecases
In RAN4#77, there was a proposal to introduce both 2-RX and 4-RX TM9 UE tests with MBSFN in [2], [3]. The proposal was about changing both 2-RX and 4-RX legacy test configurations from Rel-13.
In DMRS TMs, CRS-APs do not need to be configured as many as the number of TX antennas. This is one way to reduce CRS RE overhead in TM9 in a BS. Recalling back to the CRS-TM 4-layer support discussion, a deployment issue has been identified, because the other CRS-based TMs cannot enjoy the 4-TX benefits in such deployment. TM9 reference signal overhead issue was the main reason triggering discussion of enabling CRS-TM 4-layer support.
MBSFN subframe configurations can be one of possible solution for DMRS TMs. TM9 subframe with MBSFN can be transmitted without CRS RE allocations in PDSCH regions. This definitely improves TM9 transmission efficiency with more PDSCH RE allocations. It is worthy to study how much gain can be expected from TM9 + MBSFN.
In another aspect, although DMRS TMs have many advantages such as interference managements and CSI measurements, these advantages are limited to DMRS-TM only networks. Once considering cell deployments using both CRS-TMs and DMRS-TMs UEs, problems are not simple. Indeed, at least in LTE-A systems, it is hard to give up CRS usages completely for demodulation and estimation purposes, even though we are researching DMRS-TMs schemes for future advanced networks.

First of all, we want to identify usecases that the MBSFN configurations can be powerfully effective among 2-TX BS or 4-TX BS and 2-RX UE or 4-RX UE. The simulation conditions and TBS are given in Table 1.
Table 1 : Simulations conditions
	Parameters
	TM9

	Channel bandwidth
	10MHz

	Duplex mode
	FDD

	PDSCH transmission mode
	TM9

	MIMO configuration
	4x4, 2x2

	Number of CRS ports
	(i) 2 CRS-ports

(ii) 4 CRS-ports

	CSI-RS
	4 NZP-CSI RS ports in SF2

	RB Allocation
	Full 50RBs
(RB0–RB20 and RB30–RB49 in SF0)

	CFI
	2

	Channel/Doppler
	EPA-5Hz Low

	CSIFB
	Fixed (i) RI=2 and (ii) RI=4 

	MCS
	MCS14

	Max. Throughput
	45Mbps

	PDCCH
	Ideal scheduling detection (CFI=2)
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Figure 1 : MBSFN vs Non-MBSFN (2-CRS ports / 4 CRS ports ) performance comparision
Table 2 : Gain summery from Figure 1
	MIMO and CRS Configuration
	Gain of MBSFN vs non-MBSFN

	4x4, 4-CRS port, 4-layer
	1.2dB

	4x4, 2-CRS port, 4-layer
	0.6dB

	2x2, 2-CRS port, 2-layer
	0.5dB


From table 2, we obseve about 1.2dB or less gain by MBSFN configuration. Through the simultaions, although it shows there is fractional dB of SNR improvements, but it is not convincing if  TM9 + MBSFN configurations can significantly improve the TM9 reference signal overhead issues.
Observation 1 : It is not convincing if  TM9 + MBSFN configurations can significantly improve the TM9 reference signal overhead issues. The best benefit from TM9 MBSFN configuration is found in 4x4 configuration.
Moreover, once data is transmitted in MBSFN subframes, the subframe is only for TM9 scheduling. data transmission scheduling to UEs using CRS-TMs is limited including TM9 fallback mode. Also, we are reluctant to change the legacy tests that causes performance variation. Changing the legacy test configurations may cause cofusions to testers.

Observation 2: TM9 + MBSFN configuration limits data transmission scheduling to CRS-TM UEs. Based on the gain listed in table 1, it skeptical if MBSFN subframe gains are so worthy to limit the data transmission scheduling to UEs using CRS-TMs including TM9 fallback mode.
Based on these observations, we propose as below.

Propose 1: For MBSFN tests, it is uncessary to change both the legacy 2-RX TM9 UE tests and 4-RX TM9 test. We don’t see convincing benefits in its usecases.  
Propose 2: We prefer to change the 4-RX TM9 tests with 4 layers that have been just agreed in the last meeting. 

· 8.10.1.1.9 (FDD, TM9 4 layer test)
· 8.10.1.2.9 (TDD, TM9 4 layer test)

Furthermore, although the MBSFN configuration won’t make impact to TM9 channel estimation itself, there can be performance impact to PDCCH demodulation. PDCCH demodulation must rely on a single CRS symbol in a MBSFN subframe, which may lead to performance degradation. We recommend to discuss further if the MBSFN subframe configuration will make variation in the agreed TM9 PDSCH requirements. 
Propose 3 : We propose to check further whether the agreed TM9 test requirement needs to be adjusted due to MBSFN subframe configurations.

Conclusions

In this contribution, we share our performance anaysis of TM9 MBSFN performances. Based on our observations, we propose as below.

Observation 1 : It is not convincing if  TM9 + MBSFN configurations can significantly improve the TM9 reference signal overhead issues. The best benefit from TM9 MBSFN configuration is found in 4x4 configuration.

Observation 2: TM9 + MBSFN  limits data transmission scheduling to CRS-TM UEs. Based on the gain listed in table 1, it skeptical if MBSFN subframe gains are so worthy limit the data transmission scheduling to UEs using CRS-TMs including TM9 fallback mode.

Propose 1: For MBSFN tests, it is uncessary to change both the legacy 2-RX TM9 UE tests and 4-RX TM9 test. We don’t see convincing benefits in its usecases.  

Propose 2: We prefer to change the 4-RX TM9 tests with 4 layers that have been just agreed in the last meeting. 

· 8.10.1.1.9 (FDD, TM9 4 layer test) with MBSFN configuration

· 8.10.1.2.9 (TDD, TM9 4 layer test) with MBSFN configuration

Propose 3 : We propose to check further whether the agreed TM9 test requirement needs to be adjusted due to MBSFN subframe configurations.
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