
IEEE C802.16n-11/0139

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	TTR Mode for HR-BS Acting as HR-RS


	Date Submitted
	2011-07-12

	Source(s)
	Anh Tuan Hoang, Haiguang Wang, Jaya Shankar, Wai Leong Yeow,
Shoukang Zheng, Choong Hock Mar

Institute for Infocomm Research
1 Fusionopolis Way, #21-01, Connexis (South Tower)
Singapore 138632


	Voice:
+65 6408-2271
E-mail: athoang@i2r.a-star.edu.sg



	Re:
	In response to the 802.16n (GRIDMAN) AWD Call for Comments

	Abstract
	Text proposal to Sections 17.3.1.1.2 of the AWD (TTR mode for HR-BS acting as HR-RS).

	Purpose
	To discuss and adopt the proposed text in the 802.16n draft Text

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Copyright Policy
	The contributor is familiar with the IEEE-SA Copyright Policy <http://standards.ieee.org/IPR/copyrightpolicy.html>.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


TTR Mode for HR-BS Acting as HR-RS
Anh Tuan Hoang, Haiguang Wang, Jaya Shankar, Wai Leong Yeow,

Shoukang Zheng, Choong Hock Mar
Institute for Infocomm Research (I2R)

Introduction

In the current AWD, when an HR-BS (affected HR-BS) suffers from backhaul failure and performs TTR relay operation to connect with another HR-BS (superordinate HR-BS), it can continue to support its subordinate relay stations. This contribution describes how the affected HR-BS can support its sub-ordinate relay stations by dynamically performing the roles of a base station and a relay station in a time-multiplexing manner. When this dual-role HR-BS communicates with the superordinate HR-BS, it acts essentially as an RS. On the other hand, when the dual-role HR-BS communicates with its subordinate ARS/HR-MS, it acts essentially as a BS. We assume 802.16m baseline.
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Modify section 17.3.1.1.2 as indicated

17.3.1.1.2 TTR mode for HR-BS acting as HR-RS

To support When supporting TTR mode, the affected HR-BS can maintain connectivity with its subordinate ARS/HR-RS by performing a dual-role BS/RS Operation, as described in 17.3.1.1.2.xx. How to maintain is FFS.

17.3.1.1.2.xx Dual-role operation of affected HR-BS
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Figure xx1: Dual-role HR-BS performs BS/RS role-switching in a frame-by-frame basis.

A affected HR-BS shall be able to switch between BS Operation and RS Operation in a frame-by-frame basis. These role-switching activities shall be dynamically negotiated between the affected/dual-role HR-BS and its new superordinate HR-BS. This negotiation can happen when the dual-role HR-BS starts associating with the superordinate HR-BS and can be altered through control messages exchanged between the two HR-BSs during operation. The dual-role operation of affected HR-BS is illustrated in Figure xx1.

The role switching pattern shall be periodic, with the dual-role HR-BS assuming BS Operation for Tbs consecutive frames, followed by RS Operation for Trs consecutive frames. Tbs can be set to 0. The value of Tbs , Trs shall be negotiated between the dual-role HR-BS and its superordinate HR-BS. The behaviors of the affected/dual-role HR-BS in each mode of operation are described next.

1) BS Operation

When a dual-role HR-BS assumes BS Operation, it shall only communicate with its subordinate stations and shall not be available to receive from or transmit to its superordinate HR-BS.

The manner in which the dual-role HR-BS control and communicate with its sub-ordinate HR-MSs/HR-RSs shall be the same as that of a normal/single-role HR-BS. It shall assume frame structure and PHY/MAC configurations as a normal HR-BS. This includes transmitting normal PA/SA-Preambles, SFH, A-MAP, and other signaling/data.

During BS Operation, the dual-role HR-BS transmit control messages regarding its role-switching behaviors toward its 802.16n subordinate stations. Essentially, these role-switching messages tell the sub-ordinate stations when the HR-BS will switch to RS Operation and what are the specific behaviors of the HR-BS during RS Operation.

The superordinate HR-BS shall be aware of when the dual-role HR-BS assumes the BS Operation, so that it will not schedule DL/UL transmissions to/from the dual-role HR-BS. The superordinate HR-BS is not expected to know the specific configuration of the dual-role HR-BS during BS Operation. When the affected/dual-role HR-BS transmits to or receives from its subordinate stations during BS Operation, it does so independently to the superordinate HR-BS.

2) RS Operation

When a dual-role HR-BS assumes RS Operation, it shall communicate with the superordinate HR-BS and with the subordinate MSs/HR-MSs. The dual-role HR-BS may or may not communicate with its sub-ordinate ARSs/HR-RSs during this mode of operation.

The basic frame structure for a dual-role HR-BS during RS Operation shall be similar to that of of normal TTR relay station, i.e., consisting of DL Access zone, DL Relay zone, UL Access zone, and UL Relay zone. The operation of the dual-role HR-BS in each of the zones shall be as follows:

In the DL:

· The affected/dual-role HR-BS transmits DL messages to its sub-ordinate AMSs/HR-MSs during DL Access Zone. At the end of the last subframe of the DL Access Zone, the HR-BS switches from transmitting to receiving mode. In order to do so, an R-TTI (Relay-Transmit-to-receive Transition Interval) time shall be inserted. The value of R-TTI shall be calculated as follows:


R-TTI = 0 if RTD/2 + Ta > BSTTG and R-TTI = Ts if RTD/2 +Ta < BSTTG,

where RTD is the round trip delay between the dual-role HR-BS and the superordinate HR-BS, BSTTG is the time needed for the dual-role HR-BS to switch its transceiver from transmitting to receiving mode, Ts is the OFDMA symbol duration, and Ta is the timing advance of the frame boundary of the dual-role HR-BS, relative to the frame boundary of the superordinate HR-BS. The value of Ta shall be negotiated between the dual-role HR-BS and its superordinate HR-BS, taking also into account the need for the UL transmission from the dual-role HR-BS to be aligned with the UL frame boundary at the super-ordinate HR-BS.

When the value of R-TTI is Ts, the dual-role HR-BS shall not schedule DL transmissions to its subordinate R1 MSs and AMSs during the last subframe of the DL Access Zone. The dual-role HR-BS can still schedule DL transmissions to its 802.16n HR-MSs within this last subframe, provided that the information of R-TTI insertion has been propagated to the subordinate 802.16n HR-MSs.

When transmitting in the DL Access Zone, the dual-role HR-BS shall employ the same PHY-layer configurations as used in the BS Operation mode.

The dual-role HR-BS receives from its super-ordinate HR-BS during the DL Relay Zone. The PHY-layer configuration for DL communication between the dual-role HR-BS and its super-ordinate HR-BS shall be negotiated by the two HR-BSs.

The dual-role HR-BS can communicate with its subordinate HR-RSs during the DL Relay Zone in either of the following ways:

·  The dual-role HR-BS transmits DL data to its sub-ordinate ARSs/HR-RSs during the first subframe of the DL Relay Zone. Prior to doing so, the dual-role HR-BS shall negotiate with its super-ordinate HR-BS so that no DL data is transmitted from the super-ordinate HR-BS toward the dual-role HR-BS during the first subframe of the DL Relay Zone. When the dual-role HR-BS transmits DL data to its subordinate ARSs/HR-RSs, it employs the same PHY-layer configuration as used in the DL Relay Zone of BS Operation mode. When this happens, the R-TTI shall not be inserted at the end the last subframe of the DL Access Zone, instead, such a switching interval shall be inserted at the end of the first subframe of the DL Relay Zone.

· The dual-role HR-BS instructs its sub-ordinate HR-RSs to transmit UL data during the DL Relay Zone (in which the dual-role HR-BS receives from the super-ordinate HR-BS). While doing so, the HR-BS shall instruct the transmitting HR-RSs to use the same PHY-layer configuration as used in the DL Relay Zone of the superordinate HR-BS.

In the UL:

The dual-role HR-BS receives UL messages from its subordinate AMSs/HR-MSs during UL Access Zone.

The dual-role HR-BS transmits UL messages toward its superordinate HR-BS during the UL Relay Zone. The PHY-layer configuration for UL communication between the dual-role HR-BS and its superordinate HR-BS shall be negotiated by the two HR-BSs.

The dual-role HR-BS can instruct its subordinate HR-RSs to receive DL messages during the UL Relay Zone. While doing so, the HR-BS shall instruct the transmitting HR-RSs to use the same PHY-layer configuration as used in the UL Relay Zone of the superordinate HR-BS. Furthermore, if a Relay Receive-to-transmit Transition Interval (R-RTI) is inserted in the first OFDMA symbol of the first subframe of the UL Relay Zone, the dual-role HR-BS shall let its sub-ordinate HR-RSs to be aware of this R-RTI insertion. The TTG value between the DL and UL areas are fixed, so the value of R-RTI shall depend on Ta and RTD. In particular:


R-RTI = 0 if Ta – RTD/2 > BSRTG and R-RTI = Ts if Ta – RTD/2 < BSRTG,

where BSRTG is the time needed for the dual-role BS to switch its transceiver from receiving to transmitting mode.
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