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Clarification to DL MU-MIMO operation in Persistent Allocation
(15.3.7.2.4)

Takaaki KISHIGAMI, Isamu YOSHII

 Panasonic Corporation
1. Introduction

Persistent allocation (PA) scheduling enables to adopt DL MU-MIMO operation. DL MU-MIMO means multiple connections between the ABS and multiple AMSs. 
Generally, different connections could have the different frame timing of de-allocation, re-allocation, or an error event occurs. P802.16m/D2 [1] does not mention the detail operation considering when the termination frame timing is different between the co-scheduled AMSs in MU-MIMO mode. 
Therefore we would like clarify the potential DL MU-MIMO operations and the way to transmit the pilots in the persistent allocation. 
2. DL MU-MIMO operation in Persistent Allocation
Figure 1 shows a typical MU-MIMO operation in persistent allocation when PA termination timing is same between co-scheduled AMSs. It assumes that two connection, PA-MAP#1and #2 for two AMSs. PA-MAP#1a and #2a are new allocation, PA-MAP#1b and #2b indicates de-allocation for PA#1and #2 respectively. (HF#1a, #2a : ACK/NACK for PA data PA#1, PA#2 respectively, HF#1b, 2b : ACK/NACK for the deallocation signaling, N is the persistent allocation period. )
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Figure 1 MU-MIMO operation when PA terminated timing is same between co-scheduled AMSs

There are several potential DL MU-MIMO scenarios in the persistent allocation considering when PA termination frame timing is different between AMSs assigned by using spatial multiplexing. 

We threat three potential DL MU-MIMO operations in PA as shown in Figure 2:

Type 1) Suspend the MU-MIMO mode by using a re-allocation signaling when one of the co-scheduled AMSs is deallocated. (PA#1 is deallocated by PA-MAP#1b at frame k+2N. At the same frame, PA#2 are reallocated by PA-MAP#2b. Then PA#2 is re-allocated at new resource position.) 
Type 2) Continue the MU-MIMO mode by continuing to transmit the pilots of a deallocated AMS after the AMS is deallocated.( PA#1 are deallocated by PA-MAP#1b at frame k+2N. PA-MAP#2 keeps PA allocation with continuing to transmitting the pilots indicated by the PSI which signaled by the PA-MAP#1a after frame k+2N.)
Type 3) Continue the MU-MIMO mode without transmitting the pilots of a deallocated AMS after the AMS is deallocated.( PA#1 are deallocated by PA-MAP#1b at frame k+2N. PA-MAP#2 keeps PA allocation without transmitting the pilots indicated by the PSI which signaled by the PA-MAP#1a after frame k+2N.)
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　　　　Type 1) Suspend the MU-MIMO mode by using the re-allocation signal (PA-MAP#2b) to PA#2
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Type 2) Continue the MU-MIMO mode by transmitting the pilots assigned for PA#1 after deallocating PA#1
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Type 3) Continue the MU-MIMO mode by not transmitting the pilots assigned for PA#1 after deallocating PA#1

Figure 2 MU-MIMO operation when PA terminated timing is different between co-scheduled AMSs
Table 1 shows a comparison result between three schemes in the viewpoints of signaling overhead and Rx performance for PA#2 after PA#1 deallocated. We find Type 3 scheme is better than the other schemes. Type 3 is not necessary for extra PA-MAP signaling and would lead the AMS to be better performance by not transmitting the pilots of PA#1 after PA#1 deallocated, which would cause to attain higher order Rx diversity gain. 

Therefore, we propose to include Type 3 scheme when PA termination frame timings are different between co-schedule AMSs in MU-MIMO outside the OL region.
Table 1  Comparison between Type 1 and Type 2 scheme
	
	Signaling overhead
	Rx performance for PA#2 after PA#1 deallocated 

	Type 1
	Need PA re-allocation signaling
	Enable to receive with maximum ratio combining. 

	Type 2
	No need extra signaling
	Not enable to receive with maximum ratio combining.

	Type 3
	No need extra signaling
	Enable to receive with maximum ratio combining .


3. Reference

[1]
IEEE P802.16m/D2, DRAFT Amendment to IEEE Standard for local and metropolitan area networks - Part 16: Air Interface for Broadband Wireless Access Systems - Advanced Air Interface, October 2009
4. Proposed text
Editorial notes: 
Current text in IEEE P802.16m/D2
Remove text from IEEE P802.16m/D2
Add new text to IEEE P802.16m/D2
-------------------------------  Start text proposal  ---------------------------------------------------

15.3.7.2.3 Mapping of data and pilot subcarriers
Consecutive symbols for each antenna at the output of the MIMO precoder are mapped in a frequency domain first order across LRUs of the allocation, starting from the data subcarrier with the smallest OFDM symbol index and smallest subcarrier index, and continuing to subcarrier index with increasing subcarrier index. When the edge of the allocation is reached, the mapping is continued on the next OFDM symbol.
15.3.7.2.4 Usage of MIMO modes
Table 827 shows permutations supported for each MIMO mode outside the OL region. The definitions of DRU, mini-band based CRU, and subband based CRU are in subclause <<<15.3.5>>>.
All pilots are precoded by adaptive/non-adaptive precoding with the number of the MIMO streams in the DRU outside the OL region.
In the CRU outside the OL region, only the pilots of the stream assigned to the AMSs are precoded by adaptive/non-adaptive precoding.
Table 827—Supported Permutation for each DL MIMO mode outside the OL region
[image: image5.emf]
Table 828 shows permutations supported for each MIMO mode inside the OL region with MaxMt streams.
Table 828—Supported Permutation for each DL MIMO mode inside outside the OL region
[image: image6.emf]
All pilots are precoded regardless of number of transmit antennas and allocation type.
All pilots are precoded by non-adaptive precoding with MaxMt MIMO streams in the OL region.
-------------------------------  End text proposal  ---------------------------------------------------
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