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Clarifications on FBIS
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ETRI
1. Introductions
· Editorial changes

To incorporate the result of discussions in the previous session some editorial changes may be required for the AWD. For example, ‘Forwarding connection’ may be replaced as ‘FBIS connection’.
· Clarification of Sections and Titles

In addition, to describe clearly the operation of Forwarding Between Infrastructure Stations (FBIS), section number and title need to clarify as follows:


6.12.7.3 Forwarding between HR-infrastructure stations

- 6.12.7.3.1 FBIS initiation

. 6.12.7.3.1.1 Discovery of Designated FBIS HR-MS

. 6.12.7.3.1.2 HO for FBIS

- 6.12.7.3.2 FBIS operation

. 6.12.7.3.2.1 Switched Access between two serving HR-BSs

. 6.12.7.3.2.2 FBIS connection establishment
· Fixed Size of Switched Access Window

And, this contribution provides descriptions on the fixed size operation of Switched Access Window for Designated FBIS HR-MS between two serving HR-BSs in addition to the variable size operation of Switched Access Window using Switched Access Control signaling header. This mode is to provide the services which require low and bounded latency (e.g. emergency calls) for sub-ordinate stations of the Degraded HR-BS which have lost the backbone connection.
· FBIS Termination
FBIS Termination shall be performed when the backbone connection is recovered at Degraded HR-BS or there is no connection of sub-ordinate stations to forward. FBIS Termination shall also be performed when the HO from any of two serving HR-BSs is triggered due to the mobility of Designated FBIS HR-MS or other reasons. In this contribution, FBIS Termination procedures are described. 

2. Proposed Text for the 802.16.1a Amendment Working Document (AWD)
Note:

The text in BLACK color: the existing text in the 802.16.1a Amendment Draft Standard

The text in RED color: the removal of existing 802.16.1a Amendment Draft Standard Text

The text in BLUE color: the new text added to the 802.16.1a Amendment Draft Standard Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Remedy 1: Accept the following modification to Section 6.12.7.3.]

Modify section 6.12.7.3. as indicated
6.12.7.3 Forwarding between HR-infrastructure stations
In HR-Networks, the HR-MS may transmit/receive data to/from any one infrastructure station at any given time. And the HR-MS may forward previously received data to other infrastructure stations at other times. To provide higher reliability and have robustness against SPOF, HR-Network shall support Forwarding Between Infrastructure Stations.

6.12.7.3.1 FBIS initiation

6.12.7.3.1 Discovery of Designated HR-MS

6.12.7.3.1.1 Discovery of Designated FBIS HR-MS
The Degraded HR-BS which lost the wired backbone connection to the core network and does not have direct relay link to any of adjacent HR-BSs shall discover one or more HR-MSs which are able to establish Forwarding connections to an adjacent HR-BS. To initiate the scanning procedure, Degraded HR-BS shall transmit the unsolicited AAI-SCN-RSP message described in 6.2.3.15 to one or more sub-ordinate HR-MSs which have Forwarding Between Infrastructure Stations FBIS capability. The AAI-SCN-RSP message may contain ABS ID(s) of recommending HR-BS(s) if Degraded HR-BS has information of neighboring HR-BS(s).

The HR-MSs which have received the AAI-SCN-RSP message shall perform measurement of the neighboring HR-BSs for Designated FBIS HR-MS decision of the Degraded HR-BS. After completion of HR-MS scanning, HR-MSs shall report the results to Degraded HR-BS by using AAI-SCN-REP message described in 6.2.3.16.

Based on the received measurement results in AAI-SCN-REP message transmitted by sub-ordinate HR-MSs, Degraded HR-BS shall select a Designated FBIS HR-MS among sub-ordinate HR-MSs which reported the measurement using AAI-SCN-REP message and a Target HR-BS which is the Designated FBIS HR-MS having connectivity to.

6.12.7.3.2 HO for Alternative Connection

6.12.7.3.1.2 HO for FBIS

By using the received measurement results from sub-ordinate HR-MSs, Degraded HR-BS shall select a Designated HR-MS and a Target HR-BS which is the Designated HR-MS having connectivity to. Degraded HR-BS shall command HO for Alternative ConnectionFBIS by AAI-HO-CMD message described in 6.2.3.12 to Designated FBIS HR-MS. To command HO for FBIS, Degraded HR-BS shall set Mode to 0x100 and FBIS Mode to 0x00 of AAI-HO-CMD message. The AAI-HO-CMD message may contain ABS ID of the Target HR-BS. Upon the reception of AAI-HO-CMD message, Designated FBIS HR-MS shall perform the reentry procedure with the Target HR-BS. The reentry procedure to Target HR-BS follows the procedure in HO for Alternative Connection. 
In the reentry procedure, Designated FBIS HR-MS shall send AAI-RNG-REQ message with Ranging Purpose Indication = 0b1111 (Network reentry for FBIS operation). In addition, Primary Serving ABS flag and Switched Access Mode shall also be included in the AAI-RNG-REQ message to Target HR-BS. The optimized HO is may not be applied due to the failure of backbone connectivity at the Degraded HR-BS. 

After completion of HO for Alternative ConnectionFBIS, Designated FBIS HR-MS shall maintain the context of Degraded HR-BS and Degraded HR-BS shall also maintain the context of Designated FBIS HR-MS for data forwarding. 

By the HO for FBIS, Designated FBIS HR-MS may have another serving HR-BS, Target HR-BS. The Primary Serving ABS flag indicates primary serving HR-BS which handle the services of Designated FBIS HR-MS. If the Primary Serving ABS flag is 0, Designated FBIS HR-MS sets Degraded HR-BS as its primary serving HR-BS. Otherwise, Designated FBIS HR-MS sets Target HR-BS as its primary serving HR-BS. In this case, the context related to the services of Designated FBIS HR-MS may be transferred to the Target HR-BS on the FBIS connection after FBIS connection is established. Another HR-BS other than primary serving HR-BS is secondary serving HR-BS for Designated FBIS HR-MS which is only for FBIS operation.
6.12.7.3.3 Switched access between two HR-BSs
6.12.7.3.2 FBIS operation
6.12.7.3.2.1 Switched Access between two serving HR-BSs

The Designated FBIS HR-MS shall start switched access between two serving HR-BSs after completion of reentry to Target HR-BS. The Designated FBIS HR-MS shall communicate with each activeserving HR-BS in Forwarding Access PeriodSwitched Access Window with each serving HR-BS.

If Switched Access Mode parameter in AAI-HO-CMD message is set to 0, Designated FBIS HR-MS shall have fixed access intervals with two serving HR-BSs. In this mode, either Designated FBIS HR-MS or two serving HR-BSs may not send SAC (Switched Access Control) signaling header described in 16.2.2.1.3.9 to request/response Switched Access Window.
Otherwise (i.e., if Switched Access Mode parameter in AAI-HO-CMD message is set to 1), Designated FBIS HR-MS shall have variable access intervals with two serving HR-BSs. In this mode, To start Forwarding Access Periodto start Switched Access Window, Designated FBIS HR-MS shall send the Access Request to an active HR-BS via Switched Access Control SAC signaling header with sub-type = 0b000. The Access Request may contain required Forwarding Access Time Requested Switched Access Window Size to access and bandwidth request indication. Upon reception of the Access Request, an active HR-BS shall respond by the Access Response via Switched Access Control SAC signaling header with sub-type = 0b000. The Access Response shall contain granted Forwarding Access TimeSwitched Access Window. An activeserving HR-BS may also allocate for UL resources to Designated FBIS HR-MS if the bandwidth request is indicated in the Access Request. 

Designated FBIS HR-MS shall switch to another serving HR-BS when the Forwarding Access Time is expiredSwitched Access Window ends. When the Designated FBIS HR-MS or the active a serving HR-BS attempts to change remaining Forwarding Access Time Switched Access Window (e.g. to extend or to shrink), it shall send the Access Request to active a serving HR-BS or Designated FBIS HR-MS to reassign Forwarding Access Time Switched Access Window.

The Switched Access operation of Designated FBIS HR-MS shall start with the Degraded HR-BS at the Switched Access Start Time which is calculated by Action Time and Switched Access Start Time offset in the AAI-HO-CMD message.
6.12.7.3.4 Forwarding connection establishment

6.12.7.3.2.2 FBIS connection establishment

Degraded HR-BS shall initiate establishment of Forwarding FBIS connections (incoming and outgoing traffic) to Target HR-BS. The establishment of Forwarding FBIS connections shall be done by the DSA procedures. Degraded HR-BS shall initiate the DSA procedure with Designated FBIS HR-MS. After completion of DSA procedure which is initiated by Degraded HR-BS, Designated FBIS HR-MS shall initiate the DSA procedure with Target HR-BS. The Service Classification Rules of Degraded HR-BS for incoming traffic shall be delivered to Target HR-BS in consecutive DSA procedures.
In Designated FBIS HR-MS, connections with two HR-BSs are locally coupled, i.e. a DL connection with Degraded HR-BS is coupled to a UL connection with Target HR-BS for outgoing traffic and a DL connection with Target HR-BS is coupled to a UL connection with Degraded HR-BS for incoming traffic. Designated FBIS HR-MS shall forward traffic on a DL connection of a HR-BS to another HR-BS without interaction to the higher-layer of Designated FBIS HR-MS.

When the backhaul is unavailable, the Degraded HR-BS may establish and use an FBIS connection to serve its sub-ordinate stations. The incoming and outgoing traffic of the upper layer of Degraded HR-BS shall be delivered by using AAI-L2-XFER message over the established FBIS connection.

6.12.7.3.3 FBIS termination

6.12.7.3.3.1 FBIS termination initiated by Degraded HR-BS

FBIS operation may be terminated when the backbone connection of Degraded HR-BS is recovered or Degraded HR-BS has no connection to be forwarded by FBIS operation.
The backbone recovery of Degraded HR-BS may be notified to the Designated FBIS HR-MS by the AAI-MM-ADV message described in 6.2.3.65.1. When the Degraded HR-BS has no connection for its sub-ordinate stations, it may delete the FBIS connection by using DSD procedure. The Designated FBIS HR-MS which notified backbone recovery or performed DSD procedure with Degraded HR-BS shall start termination of connection with the secondary serving HR-BS (which does not handle the services for Designated FBIS HR-MS).
The termination of connection with the secondary serving HR-BS shall be initiated by transmitting AAI-HO-REQ message to the secondary serving HR-BS. Upon reception of AAI-HO-REQ message, the secondary serving HR-BS shall respond by AAI-HO-CMD message with Mode = 0b100 and FBIS Mode = 0b01 (FBIS termination). After sending AAI-HO-CMD message the secondary serving HR-BS shall start Resource Retain Time immediately and release connection information with the Designated FBIS HR-MS after Resource Retain Time expiration.

Designated FBIS HR-MS shall request Switched Access termination to its primary serving HR-BS by SAC signaling header with sub-type = 0b010. And the primary serving HR-BS shall respond Switched Access Termination Response SAC signaling header with sub-type = 0b011. After transaction for termination of Switched Access, Designated FBIS HR-MS and the primary serving HR-BS shall stop the Switched Access.
6.12.7.3.3.2 FBIS termination by handover of Designated FBIS HR-MS

During the FBIS operation, any of two connections (connection with primary serving HR-BS or secondary serving HR-BS) may be lost due to the mobility of Designated FBIS HR-MS or other conditions. In this case, FBIS operation may need to be terminated and the Designated FBIS HR-MS may be served by another serving HR-BS.
Either two serving HR-BSs or Designated FBIS HR-MS may initiate handover during FBIS operation. If Designated FBIS HR-MS initiated HO, AAI-HO-REQ message described in 6.2.3.11 shall be transmitted to a serving HR-BS. In response to AAI-HO-REQ message from Designated FBIS HR-MS, the serving HR-BS transmits AAI-HO-CMD message with Mode = 0b100 and FBIS Mode = 0b01 (FBIS termination) to Designated FBIS HR-MS. If any of two serving HR-BS initiated HO, a serving HR-BS shall command HO by AAI-HO-CMD message with Mode = 0b100 and FBIS Mode = 0b01 (FBIS termination) to Designated FBIS HR-MS. In either case, a serving HR-BS shall start the Resource Retain Time immediately after sending AAI-HO-CMD message and release connection information with the Designated FBIS HR-MS after Resource Retain Time expiration.

Designated FBIS HR-MS shall request the FBIS termination to another serving HR-BS by SAC signaling header with sub-type = 0b010. In addition, another serving HR-BS shall respond Switched Access Termination Response SAC signaling header with sub-type = 0b011. After transaction for termination of Switched Access, Designated FBIS HR-MS and the other serving HR-BS shall stop the Switched Access.
If the FBIS operation is terminated by the handover of Designated FBIS HR-MS, Degraded HR-BS may re-initiate FBIS operation as in 6.12.7.3.1 to recover its backbone connection.
[-------------------------------------------------End of Text Proposal----------------------------------------------------]
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