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MS connection management by a moving RS Type-II
Hang Zhang, Peiying Zhu, Mo-Han Fong, Wen Tong, David Steer, Gamini Senarath, G.Q. Wang, Derek Yu, Israfil Bahceci, Robert Sun and Mark Naden 
Nortel 
1. Introduction

In current baseline document, a moving RS can work in moving RS mode (Type-I) or in a moving BS mode (Type-II) (refer to 6.3.22.4.1.1). The corresponding data forwarding protocol is described in section 1.4.3. In this contribution, the address and connection management of MS and a moving RS Type-II are addressed. 
2. Statement of Problems

2.1 Handover Issues:

One of the main differences between a fixed RS and a mobile RS is RS handover frequency. More frequent handovers occur for mobile RSs. Typically, when a RS performs handover; all attached MS(s) shall also perform handover at the same time. This procedure incurs a lot overhead. In fact, for the fixed access on moving platform usage model, when a RS moves, the relative movement happens between the RS and the fixed network and there is no relative movement between the RS and all of the associated MS(s) on the platform. 

In current baseline document, two modes are establishing mobile RS Type-I and mobile RS Type-II. For the mobile RS Type-I, the RS performs handover alone with all associated MS(s), while for the mobile RS Type-II, the RS handover occurs between the mobile RS and the MR-BS, which is transparent to its associated MS(s). The overhead caused by the RS handover can be significantly reduced if a mobile RS is in mobile RS Type-II mode. 
2.2 CID Collision Issues:
In the non-tunneling case, during the handover, the CID swapping for each MS associated with the mobile RS. Since the CID is provisioned based on BS or MR-BS, it is quite possible the assigned CID for the handover MS may collide with CID assignment for the targeting MR-BS.    
2.3 Mobility Architecture Issues:

For the case of single tunnel is employed, the moving RS in the baseline assumes that all MAC context related to MS(s) are transferred via backhaul from serving MR-BS to target MR-BS, For the case mobile RS Type-II mode, there is no need to have these contexts transfer, MRS needs to inform the target MR-BS the local CID information 

If optimized HO is supported, then only small amount of saving is achieved. However, in the case of HO, such context transfer is not possible. In the case of multiple hop scenarios, the baseline proposal needs to handle CID mapping on each intermediate RS to avoid the potential CID collision. The proposed solution is independent of number of hops.

In addition, if the multiple tunnels are used to handle QoS, then we need to do CID mapping is performed to each tunnel; therefore the handoff procedure will be applied for each tunnel. 

For mobile RS, data encryption is done separately between BS and MRS, MRS---MS. The multiple MC-PDU will be concatenated and transferred over the MR-BS---RS link. Encryption adds 22 bytes extra overhead, if we concatenate 10 MAC PDU, then 220 bytes of overhead need to be transferred over the MR-BS-MRS link, if the per-link encryption is used, only 22 bytes overhead are required to be transferred over MR-BS --- MRS. This saving is significant.
3. Proposal

The key benefit of this operation mode is to reduce the complexity caused by handover of a moving RS and all of associated MSs. In order to enable this operation, the connections between MR-BS and the moving RS is managed by MR-BS. The connections of MSs associated with a RS in moving BS mode are managed by the RS and informed to the MR-BS.

3.1 Connections of a mobile RS Type-II 
At the initialization of a RS in this mode, the management connections are established in the same way as that of a MS. In addition to the management connections, a transport connection shall be established.  This connection is used for the RS and MR-BS to relay traffic of MS between MR-BS and an access RS. The corresponding identity is denoted as T-CID and is valid for both DL and UL. This T-CID shall be assigned during registration. The traffic flow on these transport connections are aggregated traffic of active service flows of MSs associated with this RS. 

3.2 Connections of MSs served by a mobile RS Type-II 
At MS initial network entry, the CID of management connections are assigned locally by the mobile RS Type-II and informed to the MR-BS so that a MR-BS has the knowledge of coupling between MAC address and its local basic CID of a MS accessed to a RS in moving BS mode. 

The CID of a transport connection of a MS is assigned by the RS at the establishment of a service flow of the MS and is informed to MR-BS so that a MR-BS has the knowledge of coupling between a service flow and local CID assigned by the RS. 
4 Relaying of Messages of MSs Served by Mobile RS Type-II
When a RS operates on this moving BS mode, the connections between MR-BS and the moving RS is managed by MR-BS. The connections of MSs associated with a mobile RS Type-II are managed by the RS and informed to the MR-BS. The authentication/authorization of a MS is managed by the network with the RS as an authenticator. The RS holds the MS’s security information such as AK, TEK and etc. The RS in this mode can process MS messages locally since the RS can perform the message authentication. Most of MS unicast messages carry contents that only involve local operation, such as ARQ related, channel measurement related, MAC state related and etc. The contents in some other MS unicast messages, however, need to be exchanged between MR-BS and MS, such as REG-REQ/RSP, PKM-REQ/RSP, DSX-REQ/RSP, MOB-XXHO-REQ/RSP and etc. 

For relaying the contents of those messages, a new RS management message, called as RS_MSG_Relay-REQ/RSP is introduced to carry aggregated contents from one or more management messages of one or more MSs from the same type of management connections (basic or primary connection)

The RS shall create such message in the following way:

· For UL, after receives MS management message(s), RS shall authenticates the sender(s). If the contents need to be forwarded to MR-BS, the RS shall extract the content of available messages and may add some additional TLVs for control purpose and finally add CMAC TVL using the RS’s security material. 

· For DL, MR-BS will do the similar thing. After an RS receives such a message, the RS shall extract the contents; create corresponding types of MAC management message with CMAC using MS’s security material.  

This message can also be used by other type of access RS to aggregate multiple management messages before authentication performed. 

The benefit of above is the low authentication overhead by aggregating the contents of multiple management messages (messages aggregation is possible in scenarios like handover of MSs from/to an RS) and using single CMAH of the RS.  

5. Proposed text change

Remedy-1

[Add the section 6.3.1.3.2 as followings]

+++++++++++++ Start text +++++++++++++++++++++++++++++++++++++++++++++++++
6.3.1.3.2 Connection management of mobile RS Type-II and associated MS(s)
The connections between MR-BS and a mobile RS Type-II are managed by MR-BS. The connections of MSs associated with a RS in this mode are managed by the RS and informed to the MR-BS.

6.3.1.3. 2.1 Connections of a mobile RS Type-II 
At the initialization of a RS in this mode, the management connections are established in the same way as that of a MS. In addition to the management connections, a transport connection shall be established.  This connection is used for the RS and MR-BS to relay traffic of MS between MR-BS and an access RS. The corresponding identity is denoted as Tunnel CID (T-CID) and is valid for both DL and UL. This T-CID shall be assigned during registration. The traffic flow on these transport connections are aggregated traffic of active service flows of MSs associated with this RS. 

6.3.1.3. 2.2 Connections of MSs served by a mobile RS Type-II 
At MS initial network entry, the CID of management connections are assigned locally by the mobile RS Type-II and informed to the MR-BS so that a MR-BS has the knowledge of coupling between MAC address and its local basic CID of a MS accessed to a mobile RS Type-II. 

The CID of a transport connection of a MS is assigned by the RS at the establishment of a service flow of the MS and is informed to MR-BS so that a MR-BS has the knowledge of coupling between a service flow and local CID assigned by the RS. 

+++++++++++++ End text +++++++++++++++++++++++++++++++++++++++++++++++++
++++++++++++++++++++++ Start Text ++++++++++++++++++++++++++++++++

[Modify the last row in Table 38 as following]
	Type
	Message name
	Message description
	Connection

	98-255
	RS_MSG_Relay-REQ
	-
	Basic/primary connection

Depending on the type of relayed message

	99
	RS_MSG_Relay-RSP
	
	Basic/primary connection

Depending on the type of relayed message

	100-255
	reserved
	
	


Remedy-2

 [Add the following section 6.3.2.3.91 as indicated]
6.3.2.3.91 MS message relay request (RS_MSG_Relay-REQ)

This message is used by MR-BS to forward contents of MS DL unicast management messages to an access moving RS Type-II in moving BS mode. This message can aggregate contents from multiple MS management messages to be sent on MSs’ basic connections or multiple MS management messages to be sent on MSs’ primary connections. 

The message is also used by an access RS to relay contents of MS UL unicast message to MR-BS. This message can aggregate contents of multiple MS management messages received on MSs’ basic connections or multiple MS management messages received on MSs’ primary connections. The format of RS_MSG_Relay-REQ is shown in Table XXX.

Table XXX. RS_MSG_Relay request message format.
	Syntax
	Size
	Notes

	RS_MSG_Relay request format {
	
	

	  Management Message Type = 98
	8 bits
	

	  Transaction ID
	8 bits
	Transaction ID of this message

	  Number of relayed messages
	4 bits
	Indicates the number of messages whose contents are includes

	  for ( i = 0; i < Number of relayed messages; i ++) {
	
	

	      L-CID
	16 bits
	Basic CID of management connection of MS 

	      Message type
	8 bits
	Type of message 

	      Length
	11 bits
	Indicates the length of Message contents in bytes

	      Message contents
	variable
	The fields in the message relayed and TLVs (not including MS authentication TLV)

	      RS specific TLV
	Variable
	RS specific TLV 

	   }
	
	

	    Authentication TLV
	Variable
	CMAC/HMAC TLV

	}
	
	


[Add the following section 6.3.2.3.92 as indicated]

6.3.2.3.91 MS message relay request (RS_MSG_Relay-RSP)
This message is used by MR-BS to response RS_MSG_Relay-REQ message sent by an access mobile RS Type-II. This message includes contents of MS DL unicast management messages which is to be used for the access RS to create MS management message. The message is also used by an access RS as a response to RS_MSG_Relay-REQ sent by MR-BS. The format of RS_MSG_Relay-RSP is shown in Table XXX.

Table XXX. RS_MSG_Relay response message format.
	Syntax
	Size
	Notes

	RS_MSG_Relay response format {
	
	

	  Management Message Type = 99
	
	

	  Transaction ID
	8 bits
	Transaction ID in the corresponding request message

	  Number of relayed of messages
	4 bits
	Indicates the number of messages whose contents are includes

	  for ( i = 0; i < Number of relayed messages; i ++) {
	
	

	      L-CID
	16 bits
	Basic CID of management connection of MS 

	      Message type
	8 bits
	Type of message 

	      Length
	11 bits
	Indicates the length of Message contents in bytes

	      Message contents
	variable
	The fields in the message relayed and TLVs (not including MS authentication TLV)

	      RS specific TLV
	Variable
	RS specific TLV 

	   }
	
	

	 Authentication TLV
	Variable
	CMAC/HMAC

	}
	
	


+++++++++++++ end text +++++++++++++++++++++++++++++++++++++++++++++++++
Remedy-3 (Editorial) 
+++++++++++++ start text +++++++++++++++++++++++++++++++++++++++++++++++++
6.3.22.4.1.1 Moving RS mode Mobile RS Type-I

An RS, when operating in mobile RS Type-I moving RS mode, this RS may implement only a subset of physical layer and MAC layer functions defined in IEEE802.16e-2005. No MAC convergence sub-layer function is implemented. For a MS who selects a mobile RS in mobile RS Type-I moving RS mode as its access station, the connection and privacy of this MS shall be established and maintained by the serving MR-BS and this MS. Most of the operations of a mobile RS in mobile RS Type-I moving RS mode are similar to those of a fixed RS, except the handover operation. During a handover, a mobile RS in mobile RS Type-I moving RS mode may need to initiate handover procedure of all attached MSs.

6.3.22.4.1.2 Moving BS mode Mobile RS Type-II

An RS, when operating in mobile RS Type-II moving BS mode, the RS shall implement a full set of physical layer and MAC layer functions defined in IEEE802.16e-2005. For an MS, who selects a mobile RS in mobile RS Type-II moving BS mode as its access station, the connection and privacy of the MS shall be established and maintained by this mobile RS. The mobile RS is also the serving station of the MS. The mobile RS shall perform handover per 6.3.22.2. After the mobile RS handovers to a new target MR-BS, if the mobile RS enters into a new IP subnet, the IP addresses of all the MSs served by this mobile RS need to be re-established. A dedicated transport connection shall be established between the mobile RS and its serving MR-BS to relay the IP address reestablishment related signaling between the MS and the MR-BS. The operation mode of a mobile RS can be negotiated through basic capability messages exchange at RS initial network entry and re-entry.

+++++++++++++ end text +++++++++++++++++++++++++++++++++++++++++++++++++

  


