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1   Background
During RAN4#82bis meeting, discussion on eMBMS enhancements demodulation performance was initiated, but due to the limited meeting time, no conclusion on the test list for both mixed and dedicated PMCH.

 In this contribution, we would like to share our views about the test list for the final FeMBMS demodulation performance requirements.
2   Discussion

2.1   Longer extended CP
New subcarrier spacing 1.25KHz with longer extended CP = 200us is introduced to support higher spectral efficiency 2 bps/Hz in areas with large ISDs, the core symbol duration would be 800us, the subframe contains only one OFDM symbol and the unicast control region will not exist and new RS Pattern is defined for even and odd subframes independently. 
The subcarrier spacing 7.5KHz with extended CP 33.3us was specified in previous release, but it cannot be implemented since no corresponding signalling is defined to indicate it, also no related demodulation performance requirements are defined for it. Now in Rel-14, it can be implemented as an alternative of Δf=1.25KHz with the corresponding core specification perfection. 
For the details of different MBSFN frame structure for subcarrier spacing 15kHz, 7.5kHz and 1.25kHZ are shown below:
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Figure 1: MBSFN frame structure for subcarrier spacing 15kHz, 7.5kHz and 1.25kHZ respectively 
New demodulation performance requirements need to be defined to verify those new MBMSFN frame structure compared to the 15KHz subcarrier spacing for 1.25KHz and 7.5KHz subcarrier spacing.
Proposal 1: Demodulation performance requirements for both 1.25KHz and 7.5KHz subcarrier spacing should be defined.
2.2   New Cell Type
There is legacy cell type MBMS/Unicast-mixed cell that performs both MBMS and unicast transmission with at most 60% MBSFN subframes. For the Rel-14 FeMBMS, new cell types are introduced: FeMBMS/Unicast-mixed cell that supports MBMS transmission and unicast transmission as SCell with at most 80% MBSFN subframes, i.e. subframe 4 or 9 or both are configured as MBSFN subframes and subframe 0 and 5 are always used as non-MBSFN subframe for synchronization and SI acquisition as shown below: 
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Figure 2: Overview the FeMBMS/Unicast-mixed carrier
MBMS-dedicated cell that performs only MBMS transmission with at most 97.5% overall MBSFN subframes and cannot be used as a PCell or PSCell. At least one non-MBSFN subframe should be transmitted every 40ms supporting PSS/SSS/CRS/PBCH/PDCCH and PDSCH for system information.
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Figure 3: Overview of the MBMS-dedicated carrier
For the new cell types and the different maximum number of 8 or 10 MBSFN subframes, corresponding test cases need to be defined.

Proposal 2: New test cases need to be defined to verify the support of new cell types of FeMBMS/Unicast-mixed cell and dedicated cell with different maximum number of 8 and 10 MBSFN subframes configuration.
2.3   Test case list
From the above discussion, we can know that new subcarrier spacing of 1.25KHz and 7.5KHz tests should be tested in different cell types, i.e. mixed or dedicated carrier, to verify the new subcarrier spacing and different maximum number of 8 or 10 MBSFN subframe configuration. Subcarrier spacing 15KHz has been tested in previous releases with 6 MBSFN configured, the differences in Rel-14 compared to previous release are the different cell types and different maximum number of MBSFN subframe configuration, maybe one cell type of dedicated carrier and the maximum number of 10 MBSFN subframe configurations are enough for 15KHz subcarrier spacing test as RAN4 discussed in last RAN4#82bis meeting.
For the different bandwidth, although FeMBMS carrier works in CA mode and cannot be used as a PCell or PSCell, we think it is not necessary to test all bandwidth as we did in CA test, we should focus on the main features testing by using one common bandwidth, such as 10MHz bandwidth that is supported by all bands except Band 31. If necessary, tests for 5MHz bandwidth can be added in the future. 
For the different modulation schemes, like contribution [2] explained, the carrier frequency offset impact to denser subcarrier spacing of 1.25KHz/7.5KHz could be more obvious with high modulation order, it is reasonable to just consider 16QAM 1/2 and 64QAM 2/3 for 1.25KHz/7.5KHz subcarrier spacing. For 15KHz subcarrier spacing, the QPSK 1/3, 16QAM 1/2 and 64QAM 2/3 are all tested in previous release, one modulation order for release 14 FeMBMS is enough, it is not necessary to repeat all modulation order tests. 
Summarize the above analysis and refer to the test listed proposed in [1], we prefer to define the following test list for FeMBMS:

	Test number 
	Single carrier or CA 
	Subcarrier spacing 
	Antenna config 
	Bandwidth 
	Modulation order 
	Channel model 
	No. subframes for MBMS 

	1 
	Mixed carrier PMCH 
	1.25kHz 
	1x2 
	10MHz 
	16QAM 1/2 
	New channel model 
	8 

	2 
	Mixed carrier PMCH 
	1.25kHz 
	1x2 
	10MHz 
	64QAM 2/3 
	New channel model 
	8 

	3
	Mixed carrier PMCH 
	7.5kHz 
	1x2 
	10MHz 
	16QAM 1/2 
	New channel model 
	8 

	4 
	Dedicated PMCH 
	1.25kHz 
	1x2 
	10MHz 
	16QAM 1/2 
	New channel model 
	10 

	5 
	Dedicated PMCH 
	1.25kHz 
	1x2 
	10MHz 
	64QAM 2/3 
	New channel model 
	10 

	6
	Dedicated PMCH 
	7.5kHz 
	1x2 
	10MHz 
	64QAM 2/3 
	New channel model 
	10

	7
	Dedicated PMCH 
	15kHz 
	1x2 
	10MHz 
	64QAM 2/3 
	Existing channel model 
	10 


Proposal 3: Define the following test list for FeMBMS demodulation performance requirements:

	Test number 
	Single carrier or CA 
	Subcarrier spacing 
	Antenna config 
	Bandwidth 
	Modulation order 
	Channel model 
	No. subframes for MBMS 

	1 
	Mixed carrier PMCH 
	1.25kHz 
	1x2 
	10MHz 
	16QAM 1/2 
	New channel model 
	8 

	2 
	Mixed carrier PMCH 
	1.25kHz 
	1x2 
	10MHz 
	64QAM 2/3 
	New channel model 
	8 

	3
	Mixed carrier PMCH 
	7.5kHz 
	1x2 
	10MHz 
	16QAM 1/2 
	New channel model 
	8 

	4 
	Dedicated PMCH 
	1.25kHz 
	1x2 
	10MHz 
	16QAM 1/2 
	New channel model 
	10 

	5 
	Dedicated PMCH 
	1.25kHz 
	1x2 
	10MHz 
	64QAM 2/3 
	New channel model 
	10 

	6
	Dedicated PMCH 
	7.5kHz 
	1x2 
	10MHz 
	64QAM 2/3 
	New channel model 
	10

	7
	Dedicated PMCH 
	15kHz 
	1x2 
	10MHz 
	64QAM 2/3 
	Existing channel model 
	10 


3   Proposals
In this contribution, we analyses the pros and cons of xxx, and our conclusions/proposals are:

Proposal 1: Demodulation performance requirements for both 1.25KHz and 7.5KHz subcarrier spacing should be defined.

Proposal 2: New test cases need to be defined to verify the support of new cell types of FeMBMS/Unicast-mixed cell and dedicated cell with different maximum number of 8 and 10 MBSFN subframes configuration.
Proposal 3: Define the following test list for FeMBMS demodulation performance requirements:

	Test number 
	Single carrier or CA 
	Subcarrier spacing 
	Antenna config 
	Bandwidth 
	Modulation order 
	Channel model 
	No. subframes for MBMS 

	1 
	Mixed carrier PMCH 
	1.25kHz 
	1x2 
	10MHz 
	16QAM 1/2 
	New channel model 
	8 

	2 
	Mixed carrier PMCH 
	1.25kHz 
	1x2 
	10MHz 
	64QAM 2/3 
	New channel model 
	8 

	3
	Mixed carrier PMCH 
	7.5kHz 
	1x2 
	10MHz 
	16QAM 1/2 
	New channel model 
	8 

	4 
	Dedicated PMCH 
	1.25kHz 
	1x2 
	10MHz 
	16QAM 1/2 
	New channel model 
	10 

	5 
	Dedicated PMCH 
	1.25kHz 
	1x2 
	10MHz 
	64QAM 2/3 
	New channel model 
	10 

	6
	Dedicated PMCH 
	7.5kHz 
	1x2 
	10MHz 
	64QAM 2/3 
	New channel model 
	10

	7
	Dedicated PMCH 
	15kHz 
	1x2 
	10MHz 
	64QAM 2/3 
	Existing channel model 
	10 


4   Reference

[1] R4-1704281  Way forward for test scenarios for FeMBMS Ericsson, Qualcomm
[2] R4-1703262  UE Demod Performance Requirements for FeMBMS Qualcomm Incorporated















































































































































































































































































































