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Proposal to describe the usage of downlink pilots for measurements (15.3.5.4)
David Mazzarese, Jeongho Park, Hokyu Choi
Samsung Electronics
1. Introduction
The contribution proposes the text to describe the usage of pilots for downlink measurements and demodulation. It clarifies whether midamble or demodulation pilots should be used for CQI measurements, depending on the MIMO mode, type of permutation and operation inside or outside the open-loop region. It also clarifies cases of common vs. dedicated pilots.
Proposed AWD text has been underlined in blue, AWD text that has been deleted has been marked in red and struck through and existing AWD text is shown in black.
2. References
[1] P802.16m DRAFT Amendment to IEEE Standard for Local and metropolitan area networks, P80216m/D2, Oct 2009.
3. Text proposal for inclusion in the 802.16m AWD
< Insert the new section shown below on page 312 line 31, after the section on MIMO midamble >

-------------------------------  Start of text proposal #1 -------------------------------------------- 

15.3.5.4.3 Usage of Downlink Pilots
The demodulation pilots in a given PRU on a given pilot stream shall be precoded the same way as the data transmitted on the same stream in that PRU. In DLRU the data transmitted in a given PRU on a given stream may be sent to several AMSs but in different tones using the same precoder. In CLRU the data transmitted in in a given PRU on a given stream shall be sent to only one AMS.

Two pilot streams shall always be transmitted across all the PRUs in the DLRUs, whether inside or outside the open-loop region type 0, and whether or not data is being transmitted by the ABS in all DLRUs.

If no data is transmitted by the ABS on all or some CLRUs in the open-loop region type 1 or type 2, the MaxMt pilots shall still be transmitted across all CLRUs in that open-loop region. If no data is transmitted by the ABS on all or some CLRUs outside any open-loop region, the pilots may be omitted on the CLRUs where no data is sent.

The precoder may be adaptive (user-specific) or non-adaptive (non user-specific) depending on the DL MIMO mode. Non-adaptive precoders are determined according to the DL MIMO mode, the number of streams, the type of LRU, operation inside or outside the open-loop region, and the physical index of the subband or miniband where the precoder is applied.

In MU-MIMO transmissions in CLRU each pilot stream is dedicated to one AMS. The AMS should use its dedicated pilot stream for channel estimation within each PRU in the allocation. Other pilot streams may be used for intracell interference estimation. The total number of streams in the transmission and the index of the dedicated pilot stream are indicated in the DL Basic Assignment A-MAP IE. 
Channel estimation for demodulation of data burst at AMS should be performed as follows:

· In DLRU: the 2 streams non-adaptively precoded common pilots across the DLRU should be used for channel estimation by all AMSs allocated a burst in the DLRU. All pilots are shared by all AMSs for demodulation in DLRU.
· In CLRU: The AMS should use its dedicated pilot streams for channel estimation within each PRU in the allocation. Pilots are not shared by AMSs for demodulation in CLRU, whether they are non-adaptively or adaptively precoded.
CQI measurements at the AMS should be performed as follows:

· For CQI reports requested with a MIMO feedback mode for operation in an open-loop region, measurements should be taken on the MaxMt-streams non-adaptively precoded pilots in that open-loop region. All pilots are shared by all AMSs for CQI measurements in each open-loop region.
· For CQI reports requested with a MIMO feedback mode for operation outside the open-loop region, measurements shall be taken on the downlink MIMO midamble.
· For reports requested with a MIMO feedback mode for open-loop MIMO operation, the AMS should adjust the non-precoded MIMO channel estimated from the midamble with the non-adaptive precoder according to the MFM, the subband index and assumption on STC rate. 

· For reports requested with a MIMO feedback mode for closed-loop MIMO operation, the AMS should adjust the non-precoded MIMO channel estimated from the midamble by making an assumption on the adaptive precoder.
-------------------------------  End of text proposal #1 -------------------------------------------- [image: image1.png]
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