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1. Introduction
The MIMO OTA study item has been placed “On-hold” in order to focus the effort on the HSPA MIMO OTA measurement campaign. However, due to unavailability of LTE devices, the LTE MIMO OTA measurement campaign has been postponed. 

In this contribution, LTE fixed RMCs are proposed in order to kick-start the LTE MIMO OTA measurement campaign. 
2. Discussion
The fixed reference measurement channels (FRCs) in TS 36.101 are available. The use of FRCs was decided for its simplicity as compared to VRCs. However, it is not clear which reference measurement channels that could be used to emulate a realistic OTA operation of a LTE device, for a purpose of MIMO OTA testing. Below is the list of reference measurement channels that may be suitable: 
For Multi-antenna transmission:
1. Reference measurement channels for PDSCH 

2. Reference measurement channels for PDCCH/PCFICH 
3. Reference measurement channels for PHICH 


4. Reference measurement channels for PBCH 

It is envisaged that the selection of FRCs should be based on realistic LTE UE operation in the field and also the capability of BS emulator. However, based on what is designed in the FRCs, those FRCs are designed specifically for each LTE physical channels. Such modular testing approach has been adopted so far in UE demodulation work. In real network operation, performance of LTE devices is judged by combination of all downlink physical channels, and also uplink physical channels. Note that the downlink OTA performance will be tested first. Uplink OTA performance will be considered at a later stage. 
It is also understood that at the initial LTE deployment, the CRS will be used. The CRS means that common reference symbols will be transmitted in a cell. The following transmission modes are possible in LTE:

1. Transmit diversity

2. Open-loop spatial multiplexing, no UE feedback required

3. Closed-loop spatial multiplexing, UE feedback required

4. Multi-user MIMO (more than one UE is assigned to the same resource block)

5. Closed-loop precoding for rank=1 (i.e., no spatial multiplexing, but precoding is used)

6. Beamforming
The different transmission modes above cannot be dynamically configured, especially for downlink operation. The downlink transmission mode is decided upon the RRC connection establishment. Based on this principle (LTE and LTE-A), the driver for good user experience when LTE devices are configured to transmit in MIMO mode is to ensure maximum achievable data throughput. So, it is proposed here that for this purpose, the MIMO OTA should be focused on evaluating the spatial multiplexing. (Note this does not preclude other transmission mode yet). 
2.1.  Proposed Formulation of FRCs for MIMO OTA

The formulation of FRCs for the purpose of LTE MIMO OTA should be similar to the HSPA MIMO OTA. Therefore, below is the proposed:
1. The LTE UE Category is smaller than HSPA, i.e. only 5 UE categories. Therefore, the number of FRCs needed to test should be much reduced compared to HSPA. 

	UE category
	Data rate

(DL / UL)

(Mbps)
	DL
	UL

	
	
	Max. num.of DL-SCH TB bits
per TTI
	Max. num. of DL-SCH 
bits 

per TB

per TTI
	Total num. of soft channel bits
	Max. num. of spatial layers
	Max. num. of UL-SCH TB bits per TTI
	Max. num. of UL-SCH bits
per TB

per TTI 
	Support for 64QAM 
	FRC

	Category 1
	10 Mbps /

5 Mbps
	10296
	10296
	250368
	1
	5160
	5160
	No
	

	Category 2
	50 Mbps / 

25 Mbps
	51024
	51024
	1237248
	2
	25456
	25456
	No
	TBD

	Category 3
	100 Mbps / 

50 Mbps
	102048
	75376
	1237248
	2
	51024
	51024
	No
	TBD

	Category 4
	150 Mbps / 

50 Mbps
	150752
	75376
	1827072
	2
	51024
	51024
	No
	TBD

	Category 5
	300 Mbps / 

75 Mbps
	299552
	149776
	3667200
	4
	75376
	75376
	Yes
	


The target for LTE commercial devices will be for Category 2, 3 and 4, where DL MIMO is supported. Mapping of UE Category to FRCs will be performed. Note that UE Category 1 is out of scope as only 1 spatial layer is supported. This UE category will be more relevant to LTE SISO OTA. UE Category 5 that can support 4 layers is only theoretically possible based on current LTE technology.  
2. Formulation of FRC for MIMO OTA. This is inline with the test equipment vendor implementation where detailed configuration of FRC parameters can be obtained. 
Establish the power allocation for DL physical channels:

	Parameters
	Unit
	Value 

	Physical channels 

	Total Transmitted PSD
	dBm/15 kHz
	TBD

	CRS power ratio
	dB
	TBD

	PBCH_RA = A
	dB
	 TBD

	PBCH_RB = B
	dB
	TBD

	PSS_RA = A
	dB
	TBD 

	SSS_RA = A
	dB
	 TBD

	PCFICH_RB = B
	dB
	 TBD

	PDCCH_RA = A
	dB
	 TBD

	PDCCH_RB = B
	dB
	TBD

	PDSCH_RA = A
	dB
	 TBD

	PDSCH_RB = B
	dB
	TBD

	OCNG_RA = A
	dB
	 TBD 

	OCNG_RB = B
	dB
	TBD

	FRC 1

	Noc
	dBm/15 kHz
	TBD

	Precoding granularity
	PRB
	TBD

	PMI delay
	ms
	TBD

	Reporting Interval
	ms
	TBD

	Reporting Mode
	
	TBD

	Channel bandwidth
	MHz
	[5, 10, 20]

	Allocated resource blocks
	RB
	TBD

	Subcarriers per resource block
	
	TBD

	Allocated subframes per Radio Frame
	
	TBD

	Modulation scheme
	
	TBD

	Target Coding Rate
	
	TBD

	Number of HARQ Processes
	
	TBD

	Maximum number of HARQ transmissions
	
	TBD

	Information Bit Payload per Sub-Frame
	
	TBD

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	TBD

	For Sub-Frame 5
	Bits
	TBD

	For Sub-Frame 0
	Bits
	TBD

	Transport block CRC
	Bits
	TBD

	Number of Code Blocks per Sub-Frame
	
	TBD

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	TBD

	For Sub-Frame 5
	Bits
	TBD

	For Sub-Frame 0
	Bits
	TBD

	Binary Channel Bits Per Sub-Frame
	
	TBD

	For Sub-Frames 1,2,3,4,6,7,8,9
	Bits
	TBD

	For Sub-Frame 5
	Bits
	TBD

	For Sub-Frame 0
	Bits
	TBD

	PDCCH

	Number of OFDM symbols for PDCCH
	
	TBD


Note 1: The DL control channel (PDCCH, PCFICH, PHICH and PBCH) parameters are set to ensure that sufficient reliability can be achieved for data transmission over the air, i.e. all DL control channels should work as normal. 

Note 2: The maximum throughput average over 1 frame can be calculated as TBD. 

Note 3: TBD values will be decided at the next RAN4 meeting in Xi’an.

Proposal: RAN4 to agree the FRC table above as a baseline or framework for LTE MIMO OTA. 
3. Conclusions
In this contribution, we provided the FRC for LTE MIMO OTA. 

Proposal: RAN4 to agree the FRC table above as a baseline or framework for LTE MIMO OTA. 
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