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Clarification on when an HR-BS switches to an HR-RS mode
Yeongmoon Son, Youngbin Chang, Jaehyuk Jang, Kyoungkyu Kim, Rakesh Taori
Samsung Electronics
Introduction
This contribution provides clarification on trigger condition for HR-BS to switch to HR-RS mode.
In IEEE802.16n system, an HR-BS can switch to an HR-RS mode as described in 6.1.1.2 of SRD documents (i.e. IEEE802.16n-10/0048):

“HR-Network shall support HR-BS communication with another HR-BS in order to support the relaying function to provide continuous network connectivity.”
However, it is very ambiguous when the HR-BS has to switch to HR-RS mode. We need to make a rule on when the HR-BS should switch to an HR-RS mode.
When the HR-BS loses link with backhaul, it needs to be attached to another backhaul to which a neighbor HR-BS is connected, in order to maintain the connection in HR-MSs belonging to the HR-BS. Therefore, we can consider the following scenario:
· When a backhaul of the serving HR-BS is disrupted, the serving HR-BS broadcasts ‘Link Loss with Backhaul’ to HR-MSs. In addition, the serving HR-BS shall perform network entry with a neighbor HR-BS. The serving HR-BS shall transmit AAI-RNG-REQ message including ‘Link Loss with Backhaul’ and Serving HR-BSID to the neighbor HR-BS.
· Upon receiving the broadcast (message) from the serving HR-BS, the HR-MS may perform HR-BS re-selection, or stay at the serving HR-BS without UL data transmission. 
· In case of HR-BS re-selection, the HR-MS will perform the network re-entry procedure with the discovered HR-BS (i.e. the HR-MS transmits a RNG-REQ message including ‘indication for the serving HR-BS Link Loss with Backhaul’).
· When an HR-MS performs network recovery procedure with the discovered HR-BS, the discovered HR-BS shall check via network entity (e.g. ASN G/W) whether the serving HR-BS is alive.
· In case of failure to communicate with the serving HR-BS, if the serving HR-BS has been already reported as being still alive but losing link with backhaul by another HR-MSs, the discovered HR-BS shall instruct the HR-MS to perform full network reentry. Otherwise, the discovered HR-BS shall instruct the HR-MS to switch to HR-RS mode through the RNG-RSP message.
· In case that serving HR-BS is still alive (i.e. successful communication), the discovered HR-BS shall instruct the HR-MS to continue to perform (normal) network reentry.
· When HRㅓㅏㅣㄴㅓㄴㄹㅇㄹDDFSFthe serving HR-BS is recovered from disruption, the new HR-BS will instruct the HR-MS to stop HR-RS mode and go back to HR-MS mode.
Proposed Text

Adopt the following Remedies.

----------------------------------------------------- Start of Proposed Text -----------------------------------------------------
[Remedy #1: Insert new section 17.2.1.1 after 17.2.1 as follows:]
17.2.1 Multi-mode operation
17.2.1.1 HR-BS acting as an HR-RS

An HR-BS shall be capable of communication with another HR-BS in order to support the relaying function to provide continuous network connectivity.
When the HR-BS detects link loss with backhaul, the HR-BS shall broadcast ‘Link Loss with Backhaul’ through a TBD message. In addition, the HR-BS shall perform network entry with a neighbor HR-BS to provide continuous network connectivity to HR-MSs belonging to the HR-BS. The HR-BS shall transmit AAI-RNG-REQ message including ‘Link Loss with Backhaul’ and Serving HR-BSID to the neighbor HR-BS. When the neighbor HR-BS receives the AAI-RNG-REQ message and accepts the HR-BS’s switching to HR-RS mode, the neighbor HR-BS shall instruct the HR-BS to change its role to a relay station mode by including HR-RS mode = 0b1 and Preamble for HR-RS mode in AAI-RNG-RSP message. When the HR-BS receives the AAI-RNG-RSP message with HR-RS mode = 0b1 and Preamble for HR-RS mode, the HR-BS shall switch to HR-RS mode and perform network entry with the neighbor HR-BS. After complete network entry, the HR-BS shall use the Preamble for HR-RS mode indicated in the AAI-RNG-RSP message to act as an HR-RS and shall broadcast ‘Recovery of Link Loss with Backhaul’ through a TBD message so that HR-MSs in the HR-BS can resume UL data transmission.
When the HR-BS acting as HR-RS detects the backhaul is recovered, it shall broadcast ‘Recovery of Link Loss with Backhaul’ through a TBD message and may stop HR-RS operation by transmitting AAI-DREG-REQ message with De-registration_Request_Code = 0x06(i.e. Stop of HR-RS operation) to the neighbor HR-BS. In this case, the neighbor HR-BS shall transmit AAI-DREG-RSP message with Action code = 0x10 or 0x11 (see table 699).
On the other hand, upon receiving the TBD message indicating link loss with backhaul, the HR-MS may perform HR-BS re-selection, or stay at the serving HR-BS without UL data transmission. In case of HR-BS re-selection, the HR-MS shall inform a neighbor HR-BS that the HR-BS has a backhaul disrupted (i.e. the HR-MS transmits a RNG-REQ message including HR-MSID, Serving HR-BSID, and Serving HR-BS Link Loss with Backhaul). In this case, the neighbor HR-BS shall instruct the HR-MS to perform full network reentry.
Afterwards, when the neighbor HR-BS receives the RNG-REQ message including Ranging Purpose Indication = 0b1000 (i.e. indicating a network reentry after a coverage loss), HR-MSID (i.e. MAC address) and Serving HR-BSID from an HR-MS, the neighbor HR-BS shall check via network entity (e.g. ASN G/W) whether the serving HR-BS is alive.
· In case of failure to communicate with the serving HR-BS, if the serving HR-BS has been already reported as being still alive but losing link with backhaul by another HR-MS’s report, the neighbor HR-BS shall instruct the HR-MS to perform full network reentry. Otherwise, the neighbor HR-BS shall instruct the HR-MS to switch to HR-RS mode through the RNG-RSP message including HR-RS mode = 0b1, HR-RSID and Preamble for HR-RS mode.
· In case that the serving HR-BS is still alive (i.e. successful communication), the neighbor HR-BS shall instruct the HR-MS to continue to perform network reentry.

When the HR-MS, which has been staying at the serving HR-MS without UL data transmission, receives ‘Recovery of Link Loss with Backhaul’ through a TBD message, the HR-MS may resume UL data transmission.
[Remedy #2: Modify the Table 678 as follows:]
16.2.3.1 AAI-RNG-REQ
…
Table 678.—AAI-RNG-REQ message Field Description

	Field
	Size (bit)
	Value/Description
	Condition

	Ranging Purpose Indication
	
	
	

	…
	
	
	

	For(j=0; j<N_CSG_IDs; j++) {
	
	
	

	CSGID
	
	
	

	}
	
	
	

	}
	
	
	

	Link Loss with Backhaul
	1
	Indicates Disruption of backhaul

0: Reserved
1: Backhaul is disrupted
	Shall be included when HR-BS detects backhaul disruption and performs network entry with a neighbor HR-BS.

	Serving HR-BS Link Loss with Backhaul
	
	Indicates Serving HR-BS is suffering from link loss with a backhaul

0: Reserved

1: Serving HR-BS is suffering from link loss with a backhaul
	Shall be included when an HR-MS receives a TBD message including ‘Link Loss with Backhaul’ from Serving HR-BS and performs network entry with a neighbor HR-BS.


[Remedy #3: Modify the Table 679 as follows:]
16.2.3.2 AAI-RNG-RSP
…
Table 679.—AAI-RNG-RSP message Field Description

	Field
	Size (bit)
	Value/Description
	Condition

	Ranging Abort
	
	
	

	If(Ranging Abort == 1) {
	
	
	

	...
	
	
	

	} else {
	
	
	

	...
	
	
	

	For(i=0; i<N_SFIDs; i++) {
	
	
	

	SFID
	
	
	

	}
	
	
	

	HR-RS mode
	1
	Indicates switching to HR-RS mode.

0: Reserved

1: Requests the HR-BS to switch to HR-RS mode
	Shall be included when HR-BS or HR-MS performing network entry needs to be acting as HR-RS mode.

	If(HR-RS mode == 0b1) {
	
	
	

	HR-RSID
	TBD
	The identifier required when HR-MS acts as HR-RS
	Shall be included when HR-MS needs to be acting as HR-RS mode

	Preamble index for HR-RS mode
	TBD
	The HR-BS acting as an HR-RS shall use preamble specified by this parameter, after network entry
	

	}
	
	
	

	}
	
	
	


[Remedy #4: Modify the Table 698 as follows:]
16.2.3.21 AAI-DREG-REQ message
…
Table 698.—AAI-DREG-REQ message format
	Field
	Size (bit)
	Value/Description
	Condition

	De-Regstration_Request_Code
	3
	Used to indicate the purpose of this message

0x00: AMS deregistration request from

ABS and network

0x01: request for AMS deregistration

from S-ABS and initiation of AMS idle mode.

0x02: response for the unsolicited AAIDREG-RSP message with action code 0x05 by the ABS.

0x03: reject for the unsolicited AAIDREG-RSP message with action code 0x05 by the ABS. This code is applicable only when an AMS has a pending UL data to transmit.

0x04: request for AMS deregistration from S-ABS to enter DCR mode

0x05: response for the unsolicited AAIDREG-RSP message with action code0x00, 0x01, 0x02 or 0x03
0x06: request Stopping HR-RS operation
0x06-0x07: reserved
	

	…
	…
	…
	…


[Remedy #5: Modify the Table 699 as follows:]
16.2.3.22 AAI-DREG-RSP message
…
Table 699.—AAI-DREG-RSP message format
	Field
	Size (bit)
	Value/Description
	Condition

	Action code
	4
	Used to indicate the purpose of this message

0x00: AMS shall immediately terminate service with the ABS and should attempt network entry at another ABS

0x01: AMS shall listen to the current ABS but shall not transmit until a RESCMD message or AAI-DREG-RSP message with action code 0x02 or 0x03 is received.

0x02: AMS shall listen to the current ABS but only transmit on the control connection.

0x03: AMS shall return to normal operation

and may transmit on any of its active connections.

0x04: This option is valid in response to a AAI-DREG-REQ message with De-Registration Request Code=0x00. The AMS shall terminate current Connected State with the ABS.

0x05: AMS shall begin idle mode initiation:

a) to signal AMS to begin idle mode

in unsolicited manner or b) to allow AMS to transmit AMS-initiated idle mode request at the REQ-Duration expiration 

0x06: This option is valid only in response to a AAI-DREG-REQ message with De-Registration Code 0x01: a) to reject AMS-initiated idle mode request or b) to allow AMS to transmit AMS-initiated idle mode request at the REQDuration expiration

0x07: This option is valid in response to a AAI-DREG-REQ message with Deregistration-request-code= 0x01 to allow AMS-initiated idle mode request.

0x08: This option is valid only in response to an AAI-DREG-REQ message with De-Registration Request Code 0x04 to allow retention of the AMS's connection information

0x09: This option is valid only in response to an AAI-DREG-REQ message with De-Registration Request Code 0x04 to reject retention of the AMS's connection information.
0x10: This option is valid only in response to an AAI-DREG-REQ message with Deregistration-request-code= 0x06 to allow Stopping HR-RS operation.

0x11: This option is valid only in response to an AAI-DREG-REQ message with Deregistration-request-code= 0x06 to reject Stopping HR-RS operation.
0x1012-0x15: reserved
	

	…
	…
	…
	…


------------------------------------------------------ End of Proposed Text ------------------------------------------------------







  


