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Overall Multicast Support in IEEE 802.16n
Eunkyung Kim, Sungcheol Chang, Sungkyung Kim, Hyun Lee, Chulsik Yoon
ETRI
Introductions
HR-Network shall provide optimized MAC protocols for unicast and multicast transmission. In addition, section 6.2.1 in SRD (i.e., IEEE 802.16n-10/0048[1]) of IEEE 802.16n describes some requirements related to service provided on HR-Network to support unicast and multicast communication.
This document provides the detail description of multicast addressing meeting the requirements [1]

 REF _Ref284878981 \n \h 
[4] in IEEE 802.16n for the 802.16n Amendment Draft Standard focusing on the following issues:

· Operation using addressing

· Operation in state (connected state, idle state)

In order to support multicast efficiently, following concept is proposed:
· HR Multicast Group Zone: new concept proposed to serve the multicast-based service (e.g., group call)
· Multicast Group ID: ID of a group that receives multicast burst and is unique to an HR Multicast Group Zone

· FID: ID of a multicast burst and is unique to a Multicast Group
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Figure 1 – example of high reliable multicast service architecture in IEEE 802.16n

Proposed Multicast Service in IEEE 802.16n
Figure 1 shows an example of group call architecture using multicast service. As shown the Figure 1, multiple HR-BSs belong to a multicast group zone called HR Multicast Group Zone. Those HR-BSs in a multicast group zone (i.e., HR Multicast Group Zone) share the same multicast group ID and FID to transmit multicast traffic simultaneously using the mapping of Multicast Group ID and FID.

Figure 2 shows example of multicast service using multicast group zone and those properties are as follows: 

· Single-BS multicast service (see Figure 2 (a))
· Only one HR-BS belongs to a specific Multicast group zone ID

· Whenever an HR-MS crosses the boundary of any cell, the HR-MS should update multicast related parameters regardless of what mode the HR-MS is currently in (i.e., as part of HO in connected or location update in idle state)
· Multi-BS multicast service (see Figure 2 (b))
· Multiple HR-BSs belong to a specific Multicast group zone ID

· When an HR-MS crosses the boundary of the multicast group, the HR-MS needs update multicast related parameters. Thus, only the multicast group changes, location update is necessary.

· HR-BS does not have check whether any HR-MS receiving multicast is located its coverage or not

· MS-positioned BS multicast service (see Figure 2 (c))
· Hybrid method between single-BS and multi-BS multicast services
· HR-BS should check (or realize) whether any HR-MS receiving multicast in its coverage
Thus, we recommend the multi-BS multicast service to be simple but efficient to support HR-MSs multicast service in connected state as well as idle state.
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Figure 2 – Multicast services using multicast group zone ID
Multicast transmission in an HR-BS using multicast group ID and FID
Figure 3 shows the multicast transmission using Multicast Group ID and FID which are shared by HR-BSs in a multicast group zone. In the example, any available FID may be used for the multicast service (i.e., there are no dedicated FIDs for multicast transport connections).
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Figure 3 – Multicast transmission in an HR-BS using MGID+FID
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Proposed Text for the 802.16n Amendment Working Document (AWD)
Note:

The text in BLACK color: the existing text in the 802.16n Amendment Draft Standard
The text in RED color: the removal of existing 802.16n Amendment Draft Standard Text
The text in BLUE color: the new text added to the 802.16n Amendment Draft Standard Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Remedy1: Adapt the following change in Section 16.2.3.1 AAI-RNG-REQ in the 802.16n AWD]
[Change Table 678 in section 16.2.3.1 as indicated:]

Table 678.—AAI-RNG-REQ message Field Description
	Field 
	Size (bits) 
	Value/Description 
	Condition 

	Ranging Purpose Indication 
	4 
	0b0000 = Initial network entry 

0b0001 = HO reentry 

0b0010 = Network reentry from idle mode 

0b0011 = Idle mode location update 0b0100 = DCR mode extension 

0b0101 = Emergency call setup (e.g., E911) 

0b0110 = Location update for updating service flow management encodings of E-MBS flows 

0b0111 = Location update for transition to DCR mode from idle mode 

0b1000 = Reentry from DCR mode, coverage loss or detection of different ABS restart count. 

0b1001 = Network reentry from a Legacy BS 

0b1010 = Zone switch to MZONE from LZONE 

0b1011 = Location update due to power down. 

0b1100 = Interference mitigation request to a CSG Femto ABS when experiencing interference from the CSG Femto ABS 

0b1101 = NS/EP call setup 

0b1110 -0b1111 = reserved
0b1110 = HR multicast service flow update
0b1111 = reserved
	-

	…
	…
	…
	…


[Remedy2: Add the following text into Section 17.3.9 Multicast Support in the 802.16n AWD]
17. WirelessMAN-High Reliability Network

17.3 WirelessMAN HR Advanced air interface

17.3.9 Multicast Support

HR-Network shall support multicast service as described in 16.2.28.

HR-Network also shall support high reliable multicast communication, as defined in this subsection.

Each HR-BS capable of providing high reliable multicast communication belongs to a certain high reliable multicast group zone. A multicast zone defined as a set of HR-BSs where the same Multicast Group ID and FID is used for transmitting the content of certain service flow(s).
An HR-BS may provide the HR-MS with multicast content locally within its coverage and independently of other HR-BSs. The single HR-BS provision of multicast is therefore a configuration where a Multicast Zone is configured to consist of a single HR-BS only. In this case, the HR-BS may use any Multicast Group ID and FID for providing multicast service, independently of other HR-BSs, so the HR-MS received the multicast data from its serving HR-BS, and the HR-MS should not expect the service flow for this multicast connection to continue when the HR-MS leaves the serving HR-BS’ coverage. However, if the HR-MS moves to an HR-BS that is transmitting the same multicast flow in another HR Multicast Group Zone and updates its service flow management encodings, the HR-MS may continue to receive the same multicast flows.

To ensure proper multicast operation on networks of HR-BS employing multicast, the Multicast Group IDs and FIDs used for common multicast content and service shall be the same for all HR-BSs within the same HR Multicast Group Zone. This allows the HR-MS which has already registered with a service to be seamlessly synchronized with multicast transmissions within an HR Multicast Group Zone without communicating in the UL or re-registering with other HR-BS within that HR Multicast Group Zone.
17.3.9.x Multicast communication operation
An HR-BS may establish a DL multicast service by creating a multicast connection with each HR-MS to be associated with the service. Multicast service flows are not dedicated to the specific HR-MS and are maintained even though the HR-MS is either connected state or idle state. When an HR-MS is registered at an HR-BS for receiving multicast service, multicast service flows shall be instantiated as multicast connections. Data of multicast service flows may be transmitted from HR-BS and may be received at HR-MS also regardless of what mode the HR-MS is currently in. Any available FID may be used for the multicast service (i.e., there are no dedicated FIDs for multicast transport connections). To ensure proper multicast operation, the Multicast Group ID and FID used for the service shall be the same for all HR-MSs on the same channel that participate in the connection in a multicast zone. Mapping of multicast service flows to corresponding Multicast Group IDs and FIDs shall be known and be the same for all HR-BSs belonging to the same HR Multicast Group Zone.
17.3.9.x.1 Multicast communication establishment

[Please adapt the proposed text in [5].]
17.3.9.x.2 Multicast communication operation in connected state
When an HR-MS moves across Multicast zone boundaries in Active Mode or Sleep Mode, the HR-MS performs the handover procedure as described in 16.2.6.3.
When the HR-MS transits to a new Multicast Zone while in Active Mode or Sleep Mode, the HR-MS shall send AAI-RNG-REQ message with Ranging Purpose Indication = 0b1110 at the target HR-BS and the ABS shall include Multicast Group ID and FID Update in AAI-RNG-RSP parameters to provide updated service flow management encodings for any affected E-MBS flow as part of the handover procedure.
17.3.9.x.3 Multicast communication operation in idle state

When an HR-MS in Idle state moves to an HR-BS which does not belong to HR-MS' previous Multicast Group Zone, the HR-MS is expected to update the multicast service flow management encodings at that HR-BS to provide continuous reception of multicast content. The HR-MS may obtain the multicast information in the target Multicast zone through broadcast messages in the Multicast Zone of the service HR-BS. If the idle HR-MS has not received such information from the serving Multicast Zone, the HR-MS shall use location update procedure to acquire updated multicast service flow management encodings. In order to perform the multicast location update process, the HR-MS shall transmit AAI-RNG-REQ message with Ranging Purpose Indication = 0b1110. In response to the request for multicast location update, the HR-BS shall transmit AAI-RNG-RSP message which may include the Multicast Group Zone identifier, Multicast Group ID, and FID to provide update service flow management encodings for any affected multicast flow(s).
 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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