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Introduction

In MMR system as depicted in figure 1, there exists multiple and multi-hop path between an MR-BS and an M
S[1].

Figure 1 MMR System

So it isimportant to decide the suitable path from the MR-BS to the M S. For this purpose, the MR-BS and RS
s have to maintain and manage the path information.

There exist several path management methods, but tunneling is more efficient method than others.

In general path management, when the M'S moves from one RS to another, the MR-BS, intermediate RS(s) and
access RS have to update the path information related to the MS.

In the tunneling, intermediate and access RSs would not change any path information, but the only MR-BS sel
ects other tunnel toward access RS connected with moved MS.

For tunneling, we propose the way to establish tunnels by using encapsulation.
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The procedures

Herein we define the tunnel as the direct path between the MR-BS and the access RS, and the basic CID of the
access RS is used to identify the specific tunnel.

In our method, the encapsulated RNG, DSx and DREG messages is used to establish atunnel, and all traffic be
tween the MR-BS and the M S is encapsul ated with the basic CID of the access RS.

This method is suitable only to afixed RS. But, after declaring the procedure of RS movement detection, our
method would be extended to support moving RS.

We are not interested in how intermediate RS(s) relay a ranging code and its response (first RNG-RSP). But,
we are just interested in how intermediate RS(s) relay an RNG-REQ and its response (second RNG-RSP) and e
stablish atunnel and alook-up table.

We use two initial ranging CID, oneis for the MS and another is for the RS. And we suggest the initial rangin
g CID for RSis set to 0x0001, but the specific value is not fixed.

Thefirst caseis 1-hop RSinitia ranging.
RS BS

= RMG-HEC
@ (CID=0x0001) »-

@. Allocate BCIDEPCID 1o AS
and add it 1o tunne! table

ANG-RSP
-— (CID=0x0001) { &
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L L

BCID - Bazic CID
PCID & Primary CID

Figure 2 The procedure of 1-hop RS initial ranging

The RS transmits an initial ranging code.

The BS sends an RNG-RSP (CID=0x0000) with status=success.

® |f BScan distinguish the RS from the MS at thistime, CID should be set to 0x0001.
The RS sends an RNG-REQ (CID=0x0001).

The BS alocates abasic and aprimary CID to an RS and adds it to tunnel table.

The BS sends an RNG-RSP (CID=0x0001) with an RS basic and primary CID.
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Table 1 MR-BS tunnel table (The case of 1-hop RS)

Destination (CID)

RSBCID

Tunnel (CID)

RS PCID

After theinitial ranging of 1-hop RSisfinished, Table 1 is made by the MR-BS

The second case is multi-hop RSinitial ranging.

|EEE C802.16j-07/264r1
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Figure 3 The procedure of multi-hop MS/RS initial ranging

The RS, transmits an initial ranging code.

The BS sends an RNG-RSP (CID=0x0000) with status=success.

® |f BS can distinguish the RS from the MS at thistime, CID should be set to 0x0001.
The RS, sends an RNG-REQ (CID=0x0001).

The RS,.; encapsulates an RNG-REQ with its own basic CID.

4
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The RS;.1 sends an encapsulated RNG-REQ (CID= RS,.; BCID).

Intermediate RSs check whether an RS,.; BCID existsin alook-up table.

Intermediate RSs relay an encapsulated RNG-REQ (CID= RS,.; BCID).

The BS dlocates abasic and aprimary CID to MS/RS,,, adds it to tunnel table and encapsulates an RN
G-RSPwith an RS;..; BCID.

The BS sends an encapsulated RNG-RSP (CID=RS;.1 BCID) with an RS, basic and primary CID.

If RS,.1 BCID existsin alook-up table, intermediate RSs add an RS, basic and primary CID to look-up
table.

Intermediate RSs send an encapsulated RNG-RSP (CID=RS;.; BCID) to next node.

The RS;.1 decapsulates an encapsulated RNG-RSP (CID=RS,.; BCID).

The RS;,1 sends an RNG-RSP (CID=0x0001) to the RS.,.

Table 2 MR-BS tunnel table (The case of multi-hop RS)

Destination (CID) Tunnel (CID)
RS; BCID -
RS, PCID -
RS, BCID RS, BCID
RS, PCID RS; BCID
RS, BCID RS..1 BCID
RS, PCID RS..1 BCID
Table 3 RS; tunnel table (The case of multi-hop RS)
Destination (CID) Tunnel (CID)
RS, BCID -
RS, PCID -
RS, BCID RS,.1 BCID
RS, PCID RS..1 BCID

Table 4 RSy.; tunnel table (The case of multi-hop RS)

Destination (CID) Tunnel (CID)
RS, BCID -
RS, PCID -

After theinitial ranging of multi-hop RS, Table 2 is updated by the MR-BS, the look-up table like Table3 or T
able 4 isupdated by intermediate RSs.

The third caseis the service flow addition.
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Figure 4 The procedure of multi-hop MS service flow addition

The MS sends a DSA-REQ (CID=MS PCID).

The RS, encapsulates a DSA-REQ with its own basic CID.

The RS, sends an encapsulated DSA-REQ (CID= RS, BCID).
Intermediate RSs check whether an RS, BCID existsin alook-up table.
Intermediate RSs relay an encapsulated DSA-REQ (CID= RS, BCID).

The BS alocates atransport CID to MS, adds it to tunnel table and encapsulates a DSA-RSP with an R
S, BCID.

The BS sends an encapsulated DSA-RSP (CID=RS;, BCID) with an M S transport CID.
Intermediate RSs check whether RS, BCID existsin alook-up table.
6
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Intermediate RSs send an encapsulated DSA-RSP (CID=RS, BCID) to next node.

The RS, decapsulates an encapsulated DSA-RSP (CID=MS BCID).

The RS, sends a DSA-RSP (CID=MS PCID) to the MS.

Table 5 MR-BS tunnel table (The case of multi-hop MS)

Destination (CID) Tunnel (CID)

RS, BCID -

RS, PCID -

RS, BCID RS, BCID
RS, PCID RS, BCID
MSBCID RS, PCID
MSPCID RS, PCID
MSTCID RS, PCID

After the service flow addition of MSisfinished, Table 5 is updated by the MR-BS.

The fourth case is the service flow deletion.

|EEE C802.16j-07/264r1
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Figure 5 The procedure of multi-hop MS service flow deletion

The MS sends a DSD-REQ (CID=MS PCID) with an SFID.
The RS, encapsulates a DSD-REQ with its own basic CID.
The RS, sends an encapsulated DSD-REQ (CID= RS, BCID).

Intermediate RSs check whether an RS, BCID existsin alook-up table.
Intermediate RSs relay an encapsulated DSD-REQ (CID= RS, BCID).
The BS eliminates atransport CID related to SFID, removes it from tunnel table and encapsulatesaDS

D-RSPwith an RS, BCID.

The BS sends an encapsulated DSD-RSP (CID=RS, BCID).

Intermediate RSs check whether RS, BCID existsin alook-up table.
Intermediate RSs send an encapsulated DSD-RSP (CID=RS, BCID) to next node.

8
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The RS, decapsul ates an encapsulated DSD-RSP (CID=MS BCID).
The RS, sends a DSD-RSP (CID=MS PCID) to the MS.

Table 6 MR-BS tunnel table (The case of multi-hop MS)

Destination (CID) Tunnel (CID)

RS, BCID -

RS, PCID -

RS, BCID RS, BCID
RS, PCID RS, BCID
MS BCID RS, BCID
MS PCID RS, BCID
MSTCIb RS BCIB

After the service flow deletion of MSisfinished, Table 6 is updated by the MR-BS.

The fifth caseis the RS deregistration.

RS,., RS, RS, RS, BS
T DREG-REQ
) (RS, BCID) ™
i Encapsulate DREG-REG
2 with
RS, own BCID
En. DREG-REQ
@ (RS, BCID} -
@ Remove all CID relted to
g RS, ,, from loock-up table
7B En. CREG-REG
\5) (RS, BCID) =
_ Eliminate all CID related to
(6 |AS,, BCID, and remove it to
lunnel tat¥e
L L L L L

En. : Encapsulated
BCID : Basic CID
TCID @ Transport CID

Figure 6 The procedure of multi-hop RS deregistration

The RS,+; sends a DREG-REQ (CID= RS,+1 BCID).
The RS, encapsulates a DREG-REQ with its own basic CID.
The RS, sends an encapsulated DREG-REQ (CID= RS, BCID).

9
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Intermediate RSs remove all CID related to RS+, from the look-up table
Intermediate RSs relay an encapsulated DREG-REQ (CID= RS, BCID).
The BS eliminates all CID related to RS,+1, and removes it from tunnel table.

Table 7 MR-BS tunnel table (The case of multi-hop MS)

Destination (CID) Tunnel (CID)
RS; BCID -
RS, PCID -
RS, BCID RS, BCID
RS, PCID RS, BCID
RS, BEb RS BCGIB
RS, PGB RS, BCID
MSBCHb RS, BCEB
MSPCIB RS, BCIB
Table 8 RS; tunnel table (The case of multi-hop MS)
Destination (CID) Tunnel (CID)
RS, BCID -
RS, PCID -
RS, BCGIB RS-BCIB
RS, PCIB RS BCIB
Table 9 RS, tunnel table (The case of multi-hop MS)
Destination (CID) Tunnel (CID)
RS, BCEB -
RS,..PCID -

After the deregistration of RS, Table 7 is updated by the MR-BS, and the look-up table like Table 8 or Table 9
is updated by intermediate RSs.

After tunnels are established, al the traffic to the multi-hop M S is relayed through tunnel. In this case, the traff
ic is encapsul ated with the extended subheader

GHH GMH GHH GMH
tcip=mrs BCDy | MBS | roip-g Data {CID=b) Data. {CID=c) Data FAD | CRC

Figure 7 the example of encapsulation [2]

10
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Proposed Text
3 Definitions

Insert new terminology as followed:
3.xtunnel : A logicaly direct path from the MR-BS to the access RS

6.3.2.2.7 Extended subheader format
Change Table 13b asindicated:

Table 13b—Description of extended subheaders types (DL)

EStype | Name ESbody size Description

6-127 ReservedEncapsulation Extended Subheader | —2 bytes —See 6.3.2.2.7.9
7-127 Reserved — —

6.3.2.2.7 Extended subheader format
Insert new subclause 6.3.2.2.7.9 at the end of 6.3.2.2.7:

6.3.2.2.7.9 Encapsul ation Extended Subheader

Encapsul ation extended subheader is used to establish atunnel and is added to all traffic through tunnel. Thise
xtended subheader is solely used, so other extended subheader and subheader shall be not followed. The format
of the encapsulation extended subheader is as described in Table 13m.

Table 13m—Encapsulation Extended Subheader

Name Size Description

Specify the type of message
Bit #0 : RNG-REQ

Bit #1 : RNG-RSP

Bit #2 : DSA-REQ

Bit #3 : DSA-RSP

Bit #4 : DSA-ACK

Bit #5 : DSC-REQ
Message Type 2 bytes Bit #6 : DSC-RSP

Bit #7 : DSC-ACK

Bit #8 : DSD-REQ

Bit #9 : DSD-RSP

Bit #10 : DREG-CMD
Bit #11 : DREG-REQ
Bit #12 - #14 : Reserved
Bit #15 : Traffic

11
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6.3.25 Relay path management and routing

Insert the following at the end of 6.3.25:
6.3.25.1 Tunnel Establishment

Tunndl isdefined as alogically direct path between the MR-BS and the access RS. All traffic to the multi-hop

M S passes viatunnel. In the tunnel, all MPDU is encapsulated with the encapsul ation extended subheader.

Tunnel is established in the procedure of RSinitia ranging and M S service flow addition, and is eliminated in

the procedure of RS deregistration and M S service flow deletion.

In the procedure of RS initial ranging, the MR-BS and RSs act as followed:

New RS transmits an initial ranging code.

The access RS and intermediate R(s) relay the code to the MR-BS.

The MR-BS sends an RNG-RSP with status=success

Intermediate RY(s) and access RS relay the RNG-RSP to the RS.

The RS sends an RNG-REQ.

The access RS encapsulates an RNG-REQ with its own basic CID and sends it to the next node.
Intermediate RS(s) relays the encapsulated RNG-REQ to the MR-BS.

The MR-BS allocates a new basic and primary CID to the RS, adds new entry related to the RS to the tun
nel table, and sends an encapsulated RNG-RSP with the basic CID of the access RS to the RS.

Intermediate RS(s) updates its own look-up table and relays the encapsulated RNG-RSP to the access RS.

Access RS updates its own look-up table, decapsul ates the encapsulated RNG-RSP, and sends it to the R
S.

In the procedure of RS deregistration, the MR-BS and RSs act as followed:

The RS sends a DREG-REQ with its own basic CID.

The access RS eliminates the entry related to the RS from its own look-up table, encapsulates a DREG-R
EQ with its own basic CID and sendsiit to the MR-BS.

Intermediate RS(s) eliminate the entry related to the RS from its own look-up table, and relay the encaps
ulated DREG-REQ to the MR-BS.

The BS eliminates entries related to the RS from the tunnel table.

In the procedure of M S service flow addition, the node act as followed:

The M S sends a DSA-REQ with its own basic CID.
The access RS encapsulates a DSA-REQ with its own basic CID and sends it to the next node.
Intermediate RS(s) relay the encapsulated DSA-REQ to the MR-BS.

12
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-  TheBSalocates anew transport CID to the M S, adds new entry related to the M S to the tunnel table and

sends an encapsulated DSA-RSP with the basic CID of the access RSto the MS.

- Intermediate RS(s) relay the encapsulated DSA-RSP to the access RS.

- The access RS decapsul ates an encapsulated DSA-RSP and sends it to the M S.

In the procedure of M S service flow deletion, nodes act as followed:

The M S sends a DSD-REQ with its own basic CID and an SFID.

The access RS encapsulates a DSD-REQ with its own basic CID and sends it to the next node.

Intermediate RS(s) relays an encapsulated DSD-REQ to the MR-BS.

The BS diminates a transport CID related to SFID, removes entries related to the transport CID from tunn

el table and sends an encapsulated DSD RSP with the basic CID of the access RS to the M S.

Intermediate RS(s) relay the encapsulated DSD-RSP to the access RS.

The access RS decapsul ates an encapsulated DSD-RSP and sends it to the M S.

10.4 Well-known addresses and identifiers
Change Table 345 asindicated:

Table 345—CIDs

CID Vaue

Description

Initial Ranging for M

S

0x0000

Used by MS and BS during initial ranging process.

Initial Ranging for RS 0x0001

Used by RS and BS during initial ranging process.

Basic CID 0x00012 - m

The same value is assigned to both the DL and UL connection.
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