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Minimization of IP Connection Re-establishment Procedure
Sungjin Lee, Jungje Son, Changhoi Koo
SAMSUNG Electronics
1. Introduction
In IEEE 802.16e system, a MSS may be re-allocated IP address by DHCP, DHCPv6 or Mobile IP after it completes network re-entry with target BS. However it may not be needed to re-allocate IP address whenever it changed BS because the IP address could be reusable as far as the MSS moving around within a same IP subnet. Therefore we need to provide the information indicating whether a target BS reside in same IP subnet with serving BS so that the BS can decide whether it trigger IP re-establishment process or reuse the old IP address skipping IP re-establishment process. We also should consider the idle mode case. Even if a MSS is deregistered and transfer the mode to idle state, the MSS still move around between BSs, so that the idle mode MSS also need to be informed whether the BS has same Paging zone ID or not.

There have been a number of proposals in 802.16e HO ad-hoc to provide IP subnet information and the information could be provided before handoff through MOB_NBR-ADV and after handoff with RNG-REQ/RSP in contributions. However, we also need to understand that information of BS as one of the capability of that BS. If a MSS or BS decides the target BS to handoff to it finally should decide only one target BS to handoff based on the information, service level prediction and CINR and etc., collected from BS or scanning procedure. In this case, we also need to consider whether the IP subnet IDs and Paging zones between serving-BS and target-BS are same or not. when a MSS/BS make a decision of target BS because the MSS can skip the IP re-establishment or paging zone update if the MSS/BS choose a target BS located in same IP subnet or same Paging zone.
In this contribution we propose a modified usage MOB_NBR-ADV message with flags to indicate IP subnet and Paging zone equality of neighbor BSs.
2. Overview of Proposed Solution
Since an IP address of MSS could be reused in the new target BS if it has same subnet ID with old Serving BS. Therefore, IP re-establishment step can be skipped in case of that a MSS handoff to target BS that has same subnet ID. To make this feature applicable, we propose a method for neighbor list arrangement with additional fields to indicate the number of neighbor whether the neighbors have same subnet ID. In addition, it would be useful for MSS to be informed whether the neighbors have same paging zone ID or not.

In case of normal handoff, MSS can check if the candidate target BSs have same subnet ID and prefer to handoff to the target BS that has same subnet ID because it could reuse the IP address and shorten the handoff delay by skipping IP address re-establishment procedure.

In case of idle mode handoff, the subnet information may be helpful to detect paging zone changes when a MSS move across cells have different paging zone ID. Since an idle MSS should wait until idle interval expired in order to receive messages from new Serving-BS, it can not make a decision of that if the paging zone changes until the MSS transfer to awake mode after interval. If a MS have neighbor list indicating without detecting paging zone changes or location update, even if a MS changes BSs to attached to     
3. Proposed Text Changes
6.3.2.3.50 Neighbor Advertisement (MOB-NBR-ADV) message
BSs supporting mobile functionality shall be capable of transmitting a MOB_NBR-ADV management messageat a periodic interval (MOB-NBR-ADV interval, see Table 269a) to identify the network and define the characteristics of neighbor BS to potential MSS seeking initial network entry or hand-over. If neighbor information is not available, this message need not be transmitted. The neighbor can be characterized into four types depends on equality of paging zone ID and IP subnet between serving BS that transmit the MOB_NBR_ADV and neighbors. The numbers of neighbors characterized into each four types are indicated into MOB_NBR-ADV message
Table 92d-MOB-NBR-ADV Message Format

	Syntax
	Size
	Note

	MOB-NBR-ADV_message_Format
	
	

	Management Message Type=49
	8 bits
	

	Operator ID
	24 bits
	Unique ID assigned to the operator

	N_Type-1_Neighbors
	4 bits
	

	N_Type-2_Neighbors
	4 bits
	

	N_Type-3_Neighbors
	4 bits
	

	N_Type-4_Neighbors
	4 bits
	

	For (k=1;k<4;k++) {
	
	

	For(j=0;j<N<N_ Type-k_NEIGHBORS;j++) {
	
	

	Neighbor BS-ID
	48 bits
	

	DL Physical Frequency
	32 bits
	

	Configuration Change Count
	8 bits
	Incremented each time the information for the associated neighbor BS has changed

	TLV Encoded Neighbor information
	Variable
	

	 }
	
	

	}
	
	

	HMAC
	21 byte
	

	}
	
	


N_Type1-Neighbors 
: Number of Neighbors that have same Paging zone ID and same IP subnet ID

N_Type2-Neighbors 

: Number of Neighbors that have same Paging zone ID and different IP subnet ID

N_Type3-Neighbors 

: Number of Neighbors that have different Paging zone ID and same IP subnet ID

N_Type4-Neighbors 

: Number of Neighbors that have different Paging zone ID and different IP subnet ID

6.3.9.10 Establish IP connectivity
[Modify the first paragraph in section 6.3.9.10 as follows:]

For an MSS, if mobile IP is being used, the MSS may secure it's address on the secondary management connection using mobile IP. 

Otherwise, for fixed SS and for MSSs using IPv4 and not using mobile IP, At this point, the SS shall invoke DHCP mechanisms [IETF RFC 2131] in order to obtain an IP address and any other parameters needed to establish IP connectivity. The DHCP response shall contain the name of a file which contains further configuration parameters. For fixed SS and for MSSs using IPv6, the SS shall either invoke DHCPv6 [IETF RFC 3315] or IPv6 Stateless Address Autoconfiguration [IETF RFC 2462] based on the value of TLV tuple in in REG_RSP. Establishment of IP connectivity shall be performed on the SS’s Secondary Management Connection; see Table 94.
For re-establishment of IP connectivity in case of handoff, a MSS can skip IP connectivity step to reuse old IP address if the MSS recognize that target BS is located in the same IP subnet with Serving BS. The decision may be made refer to the Neighbor type list in order to compare the subnet IDs between target BS and Serving BS. The Neighbor type list may be acquired from MOB_NBR-ADV message received from old Serving BS. 
6.3.20.2.2 HO decision & initiation

When MOB-MSSHO-REQ is sent by an MSS, the MSS may indicate one or more possible Target BS. When MOB-BSHO-REQ is sent by a BS, the BS may indicate the recommended Target BS. MSS may evaluate possible Target BS through previously performed scanning, ranging, Association activity and the result of IP subnet comparison. . 
