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Support for Legacy MS in Relay Network (MAC operations) (15.6.2)
Yoshikazu Watanabe, Mizukoshi Yasuhiro, Linghang Fan, Nader Zein, Tetsu Ikeda
NEC
Introduction
This contribution proposes text for the Draft Amendment [1] regarding support for MSs in Relay Network. The text is based on the text for relay MAC operations in section 15.6.2.4 through section 15.6.2.15 of the Draft Amendment. They are updated in order to accommodate suport for MSs.
Proposed Text
-------------------------------------------------- Start of the proposed Text --------------------------------------------------
15.6 Support for Relay
15.6.2 MAC access control
15.5.2.16 Support for MSs
15.6.2.16.x Security
ARS uses the same security architecture and procedures as an AMS to provide privacy, authentication and confidentiality between itself and ABS on the relay link.

An ARS is operating as distributed security mode. The AK established between MS and authenticator is distributed to this ARS during key agreement. 

After authorization for MS completes and the MSK for MS is established, the ARS starts key agreement with the MS. During the key agreement, the authenticator shall transfer the relevant Authorization Key (AK) context associated with the MS to its ARS. On obtaining AK context the ARS derives necessary security keys such as HMAC/CMAC keys and KEK and TEK from the AK and ARS is responsible for key management of AK, HMAC/CMAC keys, KEK and TEK, and interacts with the MS as if it were an BS in the MS’s perspectives.

During the key agreement, similarly to macro BS, the Security Association shall be established between an MS and an ARS. ARS uses the set of active keys shared with the MS to perform encryption/decryption and integrity protection on the access link. 

The security context used for relay link (between ABS and ARS) and access links (between ARS and MS) are different and maintained independently. The key management in the relay link follows as the same method as Macro ABS defined in Section 15.2.5.2. The key management in the access link follows as the same method as Macro BS defined in Section 7.2.2.
15.6.2.16.x Handover
15.6.2.16.x.1 Network topology advertisement
The ARS shall broadcast information about the neighbor BSs/RSs and LZone of the neighbor ABSs/ARSs that are present in the network using the MOB_NBR-ADV message defined in 6.3.2.3.42. The ARS may obtain the information to be included in the MOB_NBR-ADV message from its serving ABS. Each ARS can broadcast a different MOB_NBR-ADV message that is suitable for its service area. 

To facilitate each ARS to transmit an MOB_NBR-ADV message suitable for its service area, the ABS shall transfer neighbor list information to the ARSs over the relay links according to the specific neighborhood of the receiving ARS. In order to compose the neighbor list customized for the subordinate ARSs, the ABS may use the location information or the interference measurement reports received from the ARSs. 

An ARS, depending on its capability and depending on the messages that it receives, may choose between one of the following options in generating the MOB_NBR-ADV message: 

a) An ARS may broadcast the MOB_NBR-ADV message without modifying the received neighbor list 

b) An ARS may further customize and compose an MOB_NBR-ADV message that is suitable for its service area by utilizing the received neighbor list as well as any additional information that the ARS itself may have obtained, for instance by scanning or measurement.
15.6.2.16.x.2 MS scanning of neighbor BSs/RSs/ABSs/ARSs
15.6.2.16.x.3 MS Handover process
15.6.2.16.x Scheduling and QoS
The ARS shall schedule air link resources on the access link for communications with its associated MSs. Frame-by-frame scheduling decisions are made by the ARS, however the ABS shall have the ability to constrain the resources utilized by the ARS. The ABS may specify the following resource usage constraints:

· Subchannel group which ARS is allowed to use/not allowed to use. 

· Tx power that ARS should use in a given subchannel.

15.6.2.16.x Bandwidth Request and Grant Management
ARSs directly handle the bandwidth requests that they receive from associated MSs. An ARS may receive bandwidth requests from its associated MSs via any of the mechanisms described in section 6.3.6. ARSs shall handle all bandwidth requests from MSs locally, using the same protocol as BSs (as described in section 6.3.6).

The bandwidth grant messages and procedures defined in section 6.3.6 shall be used by the ARS and MS on the access link.

Procedures for bandwidth request and grant management in the relay link shall follow section 15.6.2.7.
15.6.2.16.x ARQ
The ARS performs ARQ operation with ABS in the relay link and MS in the access link independently.

In downlink, ABS generates and sends an ARQ block to ARS in the relay link. If the ARQ block is corrupted in the relay link, ARS shall send a NACK to ABS, and then ABS shall prepare and perform retransmission. If ARS receives the ARQ block correctly in the relay link, ARS shall forward the data in the ARQ block as a new ARQ block to the MS in the access link. In the access link, if the ARQ block in the access link is corrupted and the ARS receives a NACK from MS, ARS shall prepare and perform retransmission to MS. 

In uplink, MS generates and sends an ARQ block to ARS in the access link. If the ARQ block is corrupted in the access link, ARS sends a NACK to MS, and then MS shall prepare and perform retransmission. If ARS receives the ARQ block is correctly in the access link, ARS shall forward the data in the ARQ block as a new ARQ block to the ABS. In the relay link, if the ARQ block in the relay link is corrupted and ARS receives a NACK from ABS, ARS shall prepare and perform retransmission.
15.6.2.16.x HARQ
ARS shall perform HARQ operation with ABS in the relay link and MS in the access link independently. The HARQ signaling and timing protocol between with adjacent station (ABS and ARS) in the relay link follows the section 15.2.14.2. The HARQ operation between adjacent station (ARS and MS) in the access link follows the section 6.3.16.
15.6.2.16.x Persistent allocation HARQ Signaling and Timing at ARS
ARS shall perform persistent resource allocation with ABS in the relay link and MS in the access link independently. The HARQ signaling and timing protocol between with adjacent stations (ABS and ARS) in the relay link follows the section 15. 2.14.2. The HARQ signaling and timing protocol between with adjacent stations (ARS and MS) in the access link follows the section 6.3.16 and the section 6.3.26.
15.6.2.16.x Network Entry
15.6.2.16.x.1 MS Network Entry
In DL channel scanning phase, an MS may select an ARS as its access station. The MS shall establish synchronization with the ARS and obtain DL/UL parameters by reading DL-MAP, DCD, and UCD message from the ARS. 
After ranging procedure described in subclause 15.6.2.16.x.2.2, the ARS shall relay the management messages for the remaining network entry procedures i.e., SBC-REQ, SBC-RSP, PKM-REQ, PKM-RSP, REG-REQ and REG-RSP messages between the MS and the ABS.
15.6.2.16.x.2 ARS Network Entry
15.6.2.16.x.2.1 Relay station network entry
The network entry and initialization for relay station which supports MSs follows the section 15.6.2.10.2.1.
15.6.2.16.x.2.1.1 ARS neighbor station measurement report
The ABS may request the ARS to do neighbor measurements during network entry using the ‘Neighbor station measurement report indicator’ in the AAI_RNG-RSP message. The neighbor station measurement report includes the signal strength and PREAMBLE of neighbor BS(s) or RS(s).

If the measurement is not required, after registration the ARS shall skip the neighbor station measurement report phase and go to the ARS operation parameter configuration phase. 

The ARS may obtain the neighbor monitoring scheme parameters from a configuration command message. After the configuration command message is sent to an ARS to inform it of the monitoring scheme, the ABS shall not change the frame structure configuration before the ARS enters into operational mode. The ARS shall use the available neighborhood measurement mechanisms defined in 15.6.xx, 15.6.(xx+1). 

The ARS shall then send the measurements to the ABS using the AAI_NBR-MEAS-REP message. This measurement report is used by the ABS to assign the ARS a PREAMBLE based on the report from the ARS.
15.6.2.16.x.2.2 Handling of MS Initial Ranging by the ARS
The initial ranging sequence is handled by the ARS itself, while the RNG-REQ message handling is partly done at the ARS and partly at the ABS.
When the ARS detects a ranging sequence on the access link, the adjustments related to physical ARS-MS link, if necessary, are performed by the ARS directly with the MS (without any interaction with the ABS).

When the ARS receives an RNG-REQ with an MS MAC address with ranging CID, the ARS shall forward the RNG-REQ containing the MS MAC address to the ABS on management connection of the ARS after removing the TLVs it manages and start the T66 timer. If the MS is accepted, the ABS shall assign CIDs and send them in a RNG-RSP to the ARS on management connection of the ARS. If the T66 timer expires before the RNG-RSP is received, the ARS shall stop the procedure. Otherwise, the access ARS shall fill in the TLVs it manages and forward the RNG-RSP to the MS on the ranging CID.
15.6.2.16.x Ranging
15.6.2.16.x .1 ARS Initial Ranging
The initial ranging procedure for relay station which supports MSs follows the section 15.6.2.11.1.
15.6.2.16.x.2 Handling of MS Periodic Ranging by the ARS
When an ARS detects a periodic ranging sequence on the access link, it shall perform adjustments directly with the MS with no interaction with the ABS. The ARS decides on the appropriate adjustments if required. 

15.6.2.16.x Sleep Mode
15.6.2.16.x Idle Mode
15.6.2.16.x ARS Configuration
15.6.2.16.x.1 Parameter configuration during ARS network entry

The parameter configuration procedure for relay station which supports MSs follows the section 15.6.2.14.1.
15.6.2.16.x.2 Parameter configuration update for ARS operatioal mode

The parameter configuration update procedure for relay station which supports MSs follows the section 15.6.2.14.2.
15.6.2.16.x ARS De-registration
In MR networks, an ARS may end its service and be removed from the networks. During the ARS de-registration process, all subordinate MSs of the ARS shall be transferred to another RS or BS or ARS or ABS prior to ARS de-registration. An ARS may transmit AAI_DREG-REQ to an ABS so that it initiates the de-registration procedure and requests handover of all its subordinate MSs. Upon receiving AAI_DREG-REQ, the ABS decides whether it allows the ARS de-registration. If the request is accepted, the ABS may transmit DREG-CMD to inform the acceptance and start ABS-initiated handover process for the requested MSs. After handover procedures between the ABS and ARS’s subordinate MSs are completed, the ABS informs the ARS that handover is completed by transmitting AAI_DREG-CMD. Upon receiving AAI_DREG-CMD, the ARS starts de-registration process. If the ABS rejects the request, the ABS informs ARS the rejection of the request by transmitting AAI_DREG-CMD. Upon receiving AAI_DREG-CMD with rejection information, the ARS continues normal operation. After REQ-duration expires, the ARS retransmits AAI_DREG-REQ to the ABS.

The de-registration process may be initiated by ABS through transmitting an unsolicited AAI_DREG-CMD message.

After de-registration, all the connections and resource are released between ABS and the ARS.

-------------------------------------------------- End of the proposed Text ---------------------------------------------------
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