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Proposed text for Cell-specific Resource Mapping in Relay Zones
Alexander Maltsev, Alexey Khoryaev, Alexei Davydov,
 Andrey Chervyakov, Mikhail Shilov, Andrey Pudeyev, Jerry Sydir
Intel Corporation
1. Introduction
This contribution proposes amendment text describing cell-specific resource mapping for relay links and to be included in the 802.16m amendment draft [1]. The proposed text is developed so that it is compliant to the 802.16m SRD [2] and the 802.16m SDD [3], and it follows the style and format guidelines in [4]. Current SDD [3] is used as a basis for the text development.
The closed loop SU and MU-MIMO modes on contiguous resource allocation are effective methods to increase relay link spectral efficiency. Thus the contiguous resource units are of more importance on relay links comparing to distributed resource units. The current mechanism of cell-specific resource allocation assumes that the same proportion of DRUs and CRUs is used in Relay and Access zone of the frame. However the channel propagation and link budget characteristics on relay and access links may differ significantly. For instance it may be advantageous to use DRUs allocations on access links to serve medium to high mobility users. At the same time if several stationary ARSs are deployed in such cell sector it is much more efficient to use contiguous resource allocations to enable closed loop MU-MIMO mode on stationary relay links. So the ABS has to allocate DRUs/CRUs with taking into account that at the Relay Zone of DL frame it will also transmit data to ARSs and thus the sufficient number of CRUs is required in order to efficiently pass data to ARSs with maximum rate. This problem may become even more serious if ARSs are fully loaded and have a lot of AMSs attached to them. In this case the existing frame structure configuration procedure will impose serious limitation/constraint that will force ABS to decide which portion of frequency resources it shall allocate to CRUs and which portion to DRUs in order to effectively meet the throughput requirements of attached AMSs and ARSs.
In order to avoid the possible bottleneck in the overall spectral efficiency it is proposed to define separate control of cell-specific resource allocation in relay and access zones for the case when ABS prefers not to allocate data transmission to AMSs in Relay zone. In such situation (when ARSs are fully loaded) it may be reasonable to dedicate the whole Relay Zone for communication between ABS-ARS only and define separate cell-specific resource allocation for Relay Zone, that can be controlled using ARS configuration MAC message. To support such scenario and prevent AMSs from decoding data in Relay Zone the ABS can allocate one additional bit ‘16m_Relay_zone_AMS_allocation_indicator’ in AAI_System_Configuration_Descriptor to inform AMSs about absence of data transmission to AMSs in Relay Zone. In opposite case if ABS decides to allocate transmission to AMSs in Relay Zone then the same cell-specific resource allocation parameters shall be used for data transmission in Relay and Access Zones. The proposed approach is a good compromise and a flexible solution that may fit all possible scenarios and increase aggregate spectral efficiency.
2. Simulation results

The relative performance gain in DL spectral efficiency from the relay usage is investigated for the different DRU/CRU allocation proportion, under the following simulation assumptions

· 1,2,4 ARSs per sector

· Access zone configuration:

· ABS-AMS link average efficiency = 2.25 b/tone

· ARS-AMS link average efficiency = 2.45 b/tone

· Relay zone configuration:

· All resources are allocated for ABS-ARS transmissions

· DRU resources 

– SU-MIMO transmissions

· CRU resources  
– MU-MIMO transmissions, rank 2,4
· ABS-ARS link average SE = 5 b/tone (for any of DRU/SCRU/MCRU)
· A-MAP overhead: 15% of the subframe
· Typical CRU percentage: 55-75% of the subframe 

· Number of DL subframes: 5 = 4 (Access zone) + 1 (Relay Zone)
It can be seen from Figure 1 that aggregate spectral efficiency grows significantly with increase of number of CRUs allocated in Relay Zone.
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Figure 1: Relative Relay performance gain for the case of 1 subframe in relay zone

Summary:
Cell specific resource allocation in Relay zones may provide about 12-40% of additional performance improvement over the cases of typical CRU/DRU ratios in deployment scenario with 4 ARSs per sector.
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4. Text proposal for inclusion in the P802.16m/D2

Instruction to editor:
Black text: existing D2 text

Red and strike out text: for deletion
Blue and underline text: for addition

============================= Start of the text #1==============================

[Note to Editor: Change the text in section 15.2.3.28 AAI_System Configuration Descriptor (SCD) Message in page 76 as follows] 

An AAI_SCD shall be transmitted by the ABS at a periodic interval to define a system configuration.
-- ASN1START

AAI_SCDMessage :: SEQUENCE {

Change Configuration Change



INTEGER (0 ~ 15)

BS_Restart_Count




INTEGER (0 ~ 15)

SA_PreamblePartitionforBStype

Trigger TLV encoding :: = SEQUENCE{ }

DefaultHORSSI_CINRaveraggingparameters :: = SEQUENCE {}

NormalizedCINR :: = SEQUENCE {}

OL_MIMO_Parameters :: = SEQUENCE {


OL-Region-ON




INTEGER (0..1) OPTIONAL


OL-Rank1-Configuration


INTEGER (0..7) OPTIONAL


SB-OL-Region-2Size



INTEGER (0..15) OPTIONAL

}

Parameters_GRA :: = SEQUENCE {}

PeriodicRNGParameters :: = SEQUENCE {}

GAMMA_IOT_FP0




INTEGER (0..15) OPTIONAL

GAMMA_IOT_FP1




INTEGER (0..15) OPTIONAL

GAMMA_IOT_FP2




INTEGER (0..15) OPTIONAL

GAMMA_IOT_FP3




INTEGER (0..15) OPTIONAL

Alpha (a)





INTEGER (0.. 7) OPTIONAL

Beta (ß)






INTEGER (0..1) OPTIONAL

SINRmin





INTERGER (0..15) OPTIONAL
RELAY_Support_Parameters :: = SEQUENCE {


16m_Relay_zone_AMS_allocation_indicator
INTEGER (0..1) OPTIONAL

}

}

-- ASN1STOP

============================= End of the text #1==============================

============================= Start of the text #2==============================

[Note to Editor: Insert the text in section 15.6.3.3 Relay Downlink PHY structure in page 575 as follows] 

15.6.3.3 Relay Downlink PHY structure
15.6.3.3.1 Cell-specific resource mapping

In the 16m DL Relay zone of ABS and ARS frames, cell-specific resource mapping shall be performed in accordance to the procedure described in the Section 15.3.5.3.

If 16m_Relay_zone_AMS_allocation_indicator field signaled in the AAI_System Configuration Descriptor message and RS_config-CMD message is equal to 1, which indicates that ABS may allocate AMS transmissions in the 16m Relay zone, then the values of DCASSB,0, DCASi, DCASMB,0  used in the 16m DL Access zone shall be used for cell-specific resource mapping in the 16m DL Relay zones of ABS and ARS frames.

If 16m_Relay_zone_AMS_allocation_indicator field signaled in the AAI_System Configuration Descriptor message and RS_config-CMD message is equal to 0, which indicates that ABS does not allocate AMS transmissions in the 16m Relay zone, then the values of DCASSB,0, DCASi, DCASMB,0  used for cell-specific resource mapping in 16m DL Relay zones of ABS and ARS frames shall be set to the values R_DCASSB,0, R_DCASi, R_DCASMB,0 correspondingly. The values of cell specific 16m Relay zone parameters R_DCASSB,0, R_DCASi, R_DCASMB,0 are explicitly signaled in the RS_config-CMD message.

============================= End of the text #2==============================

============================= Start of the text #3==============================

[Note to Editor: Insert the text in section 15.6.3.5 Relay Uplink PHY structure in page 576 as follows] 

15.6.3.5 Relay Uplink physical structure
15.6.3.5.1 Cell-specific resource mapping

In the 16m UL Relay zone of ABS and ARS frames, cell-specific resource mapping shall be performed in accordance to the procedure described in the Section 15.3.8.3.

If 16m_Relay_zone_AMS_allocation_indicator field signaled in the AAI_System Configuration Descriptor and RS_config-CMD message is equal to 1 which indicates that ABS may allocate AMS transmissions in the 16m Relay zone, then the values of UCASSB,0, UCASi, UCASMB,0  used in the 16m UL Access zone shall be used for cell-specific resource mapping in the 16m UL Relay zones of ABS and ARS frames.

If 16m_Relay_zone_AMS_allocation_indicator field signaled in the AAI_System Configuration Descriptor and RS_config-CMD message is equal to 0 which indicates that ABS does not allocate AMS transmissions in the 16m Relay zone, then the values of UCASSB,0, UCASi, UCASMB,0  used for cell-specific resource mapping in 16m UL Relay zones of ABS and ARS frames shall be set to the values R_UCASSB,0, R_UCASi, R_UCASMB,0 correspondingly. The values of cell specific 16m Relay zone parameters R_UCASSB,0, R_UCASi, R_UCASMB,0 are explicitly signaled in the RS_config-CMD message.

============================= End of the text #3==============================
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