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Clarification to DL MU-MIMO operation in Persistent Allocation
(15.2.6 Persistent Scheduling in the Advanced Air Interface)

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 connection could have the different frame timing of de-allocation, re-allocation, or an error event occurs .P802.16m/D1 [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 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 two potential DL MU-MIMO operations in PA as follows:

Type 1) Suspend the MU-MIMO mode by using a re-allocation signaling when one of the co-scheduled AMSs is deallocated as shown in Figure 2. (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 as shown in Figure 3.( 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 the PSI signaled by the PA-MAP#1a after frame k+2N.)
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Figure 2　 DL Persistent Allocation using MU-MIMO operation( Type 1)
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Figure 3　 DL Persistent Allocation using MU-MIMO operation( Type 2)
Table 1 shows a comparison result between two type schemes in the viewpoints of signaling overhead, the required HFBCH resources and performance. We find the type 2 scheme is better than the type 1 scheme. 

Therefore, we propose to include the type 2 scheme when PA termination frame timings are different between co-schedule AMSs in MU-MIMO in the 802.16m/D1.
Table 1  Comparison between Type 1 and Type 2 scheme
	
	Signaling overhead
	The required HFBCH resources
	performance

	Type 1
	Need PA re-allocation signaling
	Need more HFBCH for re-allocation Error handling 
	Increase delay

	Type 2
	No need extra signaling
	No need extra HFBCH
	No extra delay


3. Reference

[1] IEEE P802.16m/D1, DRAFT Amendment to IEEE Standard for local and metropolitan area networks - Part 16: Air Interface for Broadband Wireless Access Systems - Advanced Air Interface, July 2009
4. Proposed text
Editorial notes: 
Current text in IEEE P802.16m/D1
Add new text to IEEE P802.16m/D1
-------------------------------  Start text proposal  ---------------------------------------------------

15.2.6 Persistent Scheduling in the Advanced Air Interface

Persistent allocation is a technique used to reduce assignment overhead for connections with periodic traffic pattern and with relatively fixed payload size. To allocate resources persistently to a single connection, the ABS shall transmit the DL Individual Persistent Allocation A-MAP IE for DL allocations and the UL Individual Persistent Allocation A-MAP IE for UL allocations. To allocate resources persistently to multiple connections, the ABS shall transmit the DL Composite Persistent Allocation A-MAP IE for DL allocations and the UL Composite Persistent Allocation A-MAP IE for UL allocations. The persistently allocated resource size, position and the MCS shall be maintained by the ABS and AMS until the persistent assignment is de-allocated, changed, or an error event occurs. 
In persistent allocation using MU-MIMO operation, it is not necessary that PA deallocation timings for co-scheduled AMSs are same. When PA deallocation timing is different between co-scheduled AMSs, ABS continues to transmit a deallocated AMS’s pilot after the frame when the AMS is deallocated. 
Persistent scheduling does not include special arrangements for HARQ retransmission of data initially transmitted using persistently allocated resources. Resources for retransmissions can be allocated one at a time as needed using a DL Basic Assignment A-MAP IE or a DL Basic Assignment A-MAP IE.
-------------------------------  End text proposal  ---------------------------------------------------
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