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MIMO midamble on/off option to support inter-cell Multi-BS MIMO (Section 16.3.5 of the IEEE 802.16m/D6)
Alexei Davydov, Gregory Morozov
Intel Corporation 
1. Introduction


To support Multi-BS MIMO operation accurate channel measurements from interfering BS are required. Currently IEEE 802.16m MIMO midamble physical structure supports reuse-3 thus enabling channel measurements from three sectors of the same cell only. In this case only intra-cell Multi-BS MIMO can be supported. To extend operation of multi-BS to inter-cell scenario and minimize changes in the IEEE 802.16m specification MIMO midamble on-off option is proposed. For this option with help of DL control channel (e.g. using AAI_SCD message), the serving BS can inform the MS about MIMO midamble presence in the frame(s) within superframe transmitted by the serving cell. If the MIMO midamble of the serving cell is not present the MS can measure the channel from sectors of neighboring cell and report the inter-cell Multi-BS MIMO feedback information. It is expected that turning off MIMO midamble transmission will be infrequent to minimize the impact on the MS operating in Single-BS MIMO mode.
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Figure 1. The strongest interferes distribution


To illustrate the rational of supporting inter-cell Multi-BS MIMO option a simple system level analysis of the strongest interferer distribution has been carried out. The results are presented in Figure 1. The dots in the figure show the MS positions within serving sector of the center cell. All the MS associated with the serving sector are subdivided into three groups. The first two groups of the MS that experience the strongest interference from the same cell (i.e. from the remaining two sectors of the same cell) are shown with red and green color. It is expected that these MS will operate in intra-cell Multi-BS MIMO mode and measurements from IEEE 802.16m MIMO midamble will be sufficient. The third group of the MS shown with blue dots experiences the strongest interference from the remaining sectors of the other cells. For these MS inter-cell Multi-BS MIMO mode is more suitable and requires MIMO midamble on/off option. The percentage of the strongest interferes distribution is summarized in the Table 1
Table 1. Strongest interference distribution
	
	Strongest interference from the 1st sector of the same cell
	Strongest interference from the 2nd sector of the same cell
	Strongest interference from the other sectors of the other cell

	Relative number of MS
	25%
	25%
	50%


It can be seen that relative amount of MS experiencing the strongest interference from other cell is equal to 50%.
2. Text proposal for inclusion in the 802.16m/D7
--------------------------------------------------  Text Start #1  ------------------------------------------------
{Modify text on page 489, line 27, section 16.3.5.4.2 as follows}
16.3.5.4.2 MIMO midamble

MIMO midamble is used for PMI selection in closed loop MIMO. For OL MIMO, midamble can be used to calculate CQI. MIMO midamble shall be is transmitted every frame on the second DL AAI subframe. The midamble signal occupies the first OFDMA symbol in a DL type-1 or type-2 AAI subframe. For the type-1 AAI subframe case, the remaining 5 consecutive symbols form a type-3 AAI subframe. For the type-2 AAI subframe case, the remaining 6 consecutive symbols form a type-1 AAI subframe. To assist AMS downlink channel measurements from neighboring ABS an empty OFDM symbol can be transmitted on the place of MIMO midamble in the second and fourth frames of the superframe. In this case MIMO midamble transmission is controlled by AAI_SCD message and applicable when ABS is configured in Multi-BS MIMO mode only.
--------------------------------------------------  Text End #1 ------------------------------------------------
--------------------------------------------------  Text Start #2  ------------------------------------------------
{Modify table 716 on page 157, line 29, section 16.2.3.20 as follows}
Table 716—AAI_SCD Message
	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	...
	
	
	
	

	M
	Trigger definitions
	Variable
	Refer to Table 774-
	N.A.

	O
	mimoMidambleFrameBitmap
	2
	Ones in the bitmap indicates presence of MIMO midamble in the second and fourth frames of the superframe (MSB corresponds to the second frame)
	N.A.

	...
	
	
	
	


--------------------------------------------------  Text End #2 ------------------------------------------------







  


