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E-MBS Operation on Multicarrier Deployment in IEEE P802.16m (16.9.2.4)
Eunkyung Kim, Soojung Jung, Jaesun Cha, Sungcheol Chang, Hyun Lee, Chulsik Yoon 
ETRI
Instructions

IEEE 802.16m Amendment Draft Standard [1] describes the Enhanced Multicast Broadcast Service (E-MBS).

According to the IEEE 802.16m Amendment Draft Standard [1], E-MBS data can be transmitted via an alternative carrier, i.e., other than AMS’s primary carrier where service flows are configured the AMS is redirected to relevant carrier through DSA. During the transmission of AAI_E-MBS-CFG message and the E-MBS data to which AMS is subscribed, the AMS with only one transceiver may not be available for signaling exchange with ABS on the primary carrier. The AMS with multiple transceivers may be able to receive E-MBS data while communicating with ABS on the primary carrier. 

In order to receive AAI_E-MBS-CFG message, E-MBS MAP, and E-MBS data, the AMS with only one transceiver should switch its carrier to the relevant carrier. Rest time of the transmission of AAI_E-MBS-CFG message and the E-MBS data to which AMS is subscribed, the AMS either return to the primary carrier or stay in the relevant carrier. When the ABS tries to transmit some non E-MBS data in the primary carrier but the AMS has not returned to the primary carrier, the ABS cannot transmit any traffic via the primary carrier. On the other hand, the AMS does not have to return to the primary carrier when there is no traffic to be transmitted via the primary carrier. 
To avoid any interrupt between non E-MBS data exchange and E-MBS data due to carrier change, following operations are proposed in [2]

 REF _Ref266303794 \n \h 
[3]

 REF _Ref266303796 \n \h 
[4]. 

· Report from the AMS which channel it is receiving periodically or when the channel is changed using new messages [3]

 REF _Ref266303796 \n \h 
[4]
· Carrier switching based on the unicast available interval using DSx message [2]
[3]

 REF _Ref266303796 \n \h 
[4] may make AMSs report the status which channel they received frequently. In the case of idle state operation, idle state AMS has to change its state as connected state to report change the message to ABS. 

[2] may be available to reduce the reporting overhead. However, additional signaling such as AAI_DSx may not be avoided due to variable allocation of E-MBS burst. 
Therefore, we propose minimal interval which is the interval whether AMS performs carrier switch or not.

Proposed Carrier switching operation to support E-MBS

Figure 1 shows an example of carrier switching based on the proposed carrier switching operation. In the example, we assumed 

· E-MBS Zone #1 and #2 are served in the E-MBS carrier

· MSI is 16 superframe

· Carrier switching time is based on the superframe

· AMS is interested in E-MBS data 1, 5, 6, and 8 of E-MBS zone #1 and it may receive one of E-MBS data 1, 5, 6, and 8

· Minimal interval to return to the primary carrier is 2 superframes

· If the interval is longer than minimal interval, available interval where AMS should switch its carrier to non-E-MBS carrier from E-MBS carrier.

· Otherwise, the AMS does not switch its carrier from E-MBS carrier

As shown Figure 1, ABS belonging to E-MBS Zone #1 transmit E-MBS MAP indicating the location to transmit E-MBS bursts (1~12). Whenever AMS receives the E-MBS MAP, the AMS knows the location to transmit E-MBS bursts 1, 5, 6, and 8 among 1 to 12. Using the information, the ABS and AMS know the possible unicast available interval is t2-t1, t4-t3, t6-t5. However, t4-t3 is not unicast available interval because t4-t3 is shorter than 2 superframes, but t2-t1 and t6-t5 are available interval. Therefore, the AMS performs carrier switch from primary carrier to E-MBS carrier at t0, t2, t6 (or t7 when the AMS does not receive AAI_E-MBS-CFG) and from E-MBS carrier to primary carrier at t1 and t5.
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Figure 1 – an example of carrier switching operation
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Text Proposal for the 802.16m Amendment Draft Standard
Note:

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

[Remedy1: Adapt the following change in 16.9.2.4 of 802.16m/D7]
16.9.2.4 E-MBS Operation on the multi-carrier deployment
When E-MBS data, including E-MBS configuration message, E-MBS MAP, and E-MBS contents, is transmitted on an alternative carrier, i.e. other than the AMS’s primary carrier where service flows are configured the AMS is redirected to relevant carrier through DSA as described in 16.9.2.1
The AMS with multiple transceivers may be able to receive E-MBS data while communicating with ABS on primary carrier.
The AMS with only one transceiver may perform primary to secondary carrier switching where E-MBS configuration message and the E-MBS data are transmitted on an alternative carrier to the AMS and other communication with ABS is performed in the primary carrier.

A unicast interval, which is the interval the AMS does not receive E-MBS data, is estimated by the AMS. If the estimated unicast interval exceeds the value of minimal interval of unicast transmission in the primary carrier transmitted through AAI_DSx message as described in 16.9.2.1, the AMS should return to the primary carrier for the unicast transmission.

[Remedy2: Adapt the following change in 16.2.3.46.1 of 802.16m/D7]
16.2.3.46.1 AAI_DSA-REQ
……………………………

When an ABS commences E-MBS service flow, the following parameters shall be included in the AAI_DSA-REQ message.
- E-MBS Service: Indicates whether the E-MBS Service is being requested or provided for the con​nection that is being setup.

- E-MBS Zone ID: Indicates an E-MBS zone where the connection for associated service flow is valid.

- E-MBS Service Flow Parameter: Mapping of E-MBS ID and FID are included.

- Physical Carrier Index: Target carrier which the AMS switches or is redirected by ABS to, only included in ABS initiated DSA-REQ.
- Minimal interval of unicast transmission in the primary carrier: The interval during which the AMS does not receive E-MBS data in E-MBS carrier but transmit unicast in the primary carrier. If the time for the unicast transmission for any AMS switching carrier between primary and E-MBS carrier exceeds the value of minimal interval of unicast transmission in the primary carrier, the AMS should return to the primary carrier. Otherwise, the AMS stays in the E-MBS carrier.
After a successful DSA/DSC transaction, BR index mappings included in the AAI_DSA-REQ or AAI_DSC-REQ messages shall override previously defined BR index mappings for the same BR indices.
The FID for the transport connection shall not be present in the AMS-initiated AAI_DSA message; at the ABS, the service flow within the AAI_DSA-REQ message shall be assigned a unique FID for the transport connection, which will be sent back in the AAI_DSA-RSP message. AMS-initiated AAI_DSA-REQ mes​sages may use the service class name in place of some, or all, of the QoS parameters.
ABS-initiated AAI_DSA-REQ messages for named service classes shall include the QoS parameter set associated with that service class. ABS-initiated AAI_DSA-REQ messages shall also include the Target SAID for the service flow.
Table 740—AAI_DSA-REQ
	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note 
	Conditions

	…
	……
	…
	……
	…

	O
	E-MBS Service
	3
	Indicates whether the MBS service is being requested or provided for the connection that is being setup. 1 indi​cates support, 0 indicates not support.
Bit#0: E-MBS in Serving ABS Only 
Bit#1: E-MBS in a multi-ABS Zone supporting macro-diversity 
Bit#2: E-MBS in a multi-ABS Zone not supporting macro-diversity
If all Bit#0~Bit#2 are set to 0, it indi​cates no E-MBS is supported.
	Present when both ABS/AMS initiates AAI_DSA-REQ

	O
	Num of E-MBS Zone ID
	3
	Number of E MBS ID to add
	Present when at least one bit​map(Bit#0~#2) of E-MBS Ser​vice is set to 1

	O
	fullNumE-MBSIdArr[1..8]
	Vari​able
	
	Present if needed

	M
	A) E-MBS_Zone_ID
	7
	Indicates an E-MBS zone where the connection for associated service flow is valid
	N.A.

	O
	B) Physical Carrier Index
	6
	Target carrier which the AMS switches or is redirected by ABS to
	Present only if the E-MBS Zone ID is served on a dif​ferent carrier from the current carrier.

	O
	C) Minimal interval of unicast transmission in the primary carrier
	4
	The interval during which the AMS does not receive E-MBS data in E-MBS carrier but transmit unicast in the primary carrier.
In unit of superframe. 

If the time for the unicast transmission for any AMS switching carrier between primary and E-MBS carrier exceeds the value of threshold, the AMS should return to the primary carrier. Otherwise, the AMS stays in the E-MBS carrier.
	

	M
	C)D) fullEMBSIdFidMappin​gArr[1...15]
	Vari​able
	Mapping of E-MBS ID and FID.
	N.A.

	M
	C.1)D.1) E-MBS ID
	12
	E-MBS identifier
	N.A.

	M
	C.2)D.2) FID
	4
	Flow ID
	

	…
	……
	…
	……
	…


[Remedy3: Adapt the following change in 16.2.3.46.2 of 802.16m/D7]
16.2.3.46.2 AAI_DSA-RSP
……………………………

When an AMS commences E-MBS service flow, the ABS shall include the following parameters in the AAI_DSA-RSP message.
—E-MBS Service: Indicates whether the MBS service is being requested or provided for the connec​tion that is being setup.
—E-MBS Zone ID: Indicates an E-MBS zone where the connection for associated service flow is valid.
—E-MBS Service Flow Parameter: Mapping of E-MBS ID and FID are included.
—Physical Carrier Index: Target carrier which the AMS switches or is redirected by ABS to.
—Minimal interval of unicast transmission in the primary carrier: The interval during which the AMS does not receive E-MBS data in E-MBS carrier but transmit unicast in the primary carrier. If the time for the unicast transmission for any AMS switching carrier between primary and E-MBS carrier exceeds the value of minimal interval of unicast transmission in the primary carrier, the AMS should return to the primary carrier. Otherwise, the AMS stays in the E-MBS carrier.
Table 741—AAI_DSA-RSP
	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note
	Conditions

	…
	……
	…
	……
	…

	O
	E-MBS Service
	3
	Indicates whether the MBS service is being requested or provided for the connection that is being setup. 1 indicates support, 0 indicates not support.
Bit#0: E-MBS in Serving ABS Only 
Bit#1: E-MBS in a multi-ABS Zone sup​porting macro-diversity 
Bit#2: E-MBS in a multi-ABS Zone not supporting macro-diversity
If all Bit#0~Bit#2 are set to 0, it indicates no E-MBS is supported.
	Present when both ABS/AMS initiates AAI_DSA-REQ

	O
	Num of E-MBS Zone ID
	3
	Number of E-MBS ID to add
	Present when at least one bit​map(Bit#0~#2) of E-MBS Service is set to 1

	O
	fullNumE-MBSI​dArr[1..8]
	Variable
	
	

	M
	A) E-MBS_Zone_ID
	7
	Indicates an E-MBS zone where the con​nection for associated service flow is valid
	

	O
	B) Physical Carrier Index
	6
	Target carrier which the AMS switches or is redirected by ABS to
	Present only if the E-MBS Zone ID is served on a different car​rier from the current car​rier.

	O
	C) Minimal interval of unicast transmission in the primary carrier
	4
	The interval during which the AMS does not receive E-MBS data in E-MBS carrier but transmit unicast in the primary carrier.
In unit of superframe. 

If the time for the unicast transmission for any AMS switching carrier between primary and E-MBS carrier exceeds the value of threshold, the AMS should return to the primary carrier. Otherwise, the AMS stays in the E-MBS carrier.
	

	M
	D) fullEMBSIdFidMap​pingArr[1...15]
	Mapping of E-MBS ID and FID
	
	

	M
	D.1) E-MBS ID
	12
	E-MBS identifier
	

	M
	D.2) FID
	4
	Flow ID 
	


[Remedy4: Adapt the following change in 16.2.3.46.4 of 802.16m/D7]
16.2.3.46.4 AAI_DSC-REQ
AAI_DSC-REQ message is sent by an AMS or ABS to dynamically change the parameters of an existing service flow. An AMS or ABS shall generate AAI_DSC-REQ message, including the following parameters:

—Control Message Type : Type of AAI_DSC-REQ message.

—Service Flow Parameters : Specifies the service flow's new traffic characteristics and scheduling requirements. The admitted and active QoS parameter sets currently in use by the service flow. If the DSC message is successful and it contains service flow parameters, but does not contain replacement sets for both admitted and active QoS parameter sets, the omitted set(s) shall be set to null. The ser​vice flow parameters shall contain a FID.

Following parameters may be included in the AAI_DSC-REQ message. 

—SCID: To switch sleep cycle setting

—Predefined BR index parameters: Predefined BR index parameters define the mapping from pre​defined BR index(es) to BR action and BR size, which is used in 3-step Bandwidth Request proce​dure. They are flow specific and determined based on the QoS parameters of the service flow in the AAI-DSx messages. If BR action is 0b10 (BR), ABS shall assign different BR index to service flows whose UL Grant Scheduling Type is different.

When an ABS updates E-MBS service flow, the following parameters may be included in the AAI_DSC-REQ message.

—E-MBS Zone ID: Indicates E-MBS zone ID where the connection for associated service flow is valid 

—E-MBS Service Flow Parameter: Mapping updates of E-MBS ID and FID .

—Physical Carrier Index: Target carrier which the AMS switches or is redirected by ABS to, only included in ABS initiated DSC-REQ.
—Minimal interval of unicast transmission in the primary carrier: The interval during which the AMS does not receive E-MBS data in E-MBS carrier but transmit unicast in the primary carrier. If the time for the unicast transmission for any AMS switching carrier between primary and E-MBS carrier exceeds the value of minimal interval of unicast transmission in the primary carrier, the AMS should return to the primary carrier. Otherwise, the AMS stays in the E-MBS carrier.
An AAI_DSC-REQ message shall not carry parameters for more than one service flow.
Table 743—AAI_DSC-REQ
	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note 
	Conditions

	…
	……
	…
	……
	…

	O
	Num of E-MBS Zone ID to update
	3
	Number of E-MBS ID to update
	Present when ABS initiates AAI_DSC-REQ
Present only if Num of E-MBS Zone ID to update > 0

	O
	fullNumE-MBSIdtoUpdate​Arr[1..8]
	Vari​able
	
	Present only if Num of E-MBS Zone ID to update > 0

	M
	A) Service_flow_update_indicator
	1
	Indicator whether "bitmap + new ser​vice flow" or "current service flow + new service flow" is included.
0b0: "Service Flow Update Bitmap + New_E-MBS ID and FID"
0b1: "Current_ E-MBS ID and FID and New_ E-MBS ID and FID Map​pings"
	N.A.

	M
	B) E-MBS_Zone_ID
	7
	Indicates an E-MBS zone where the connection for associated service flow is valid
	N.A.

	O
	C) New E-MBS_Zone_ID
	7
	Indicates an E-MBS zone to update
	Present only if the E-MBS Zone ID needs to update

	O
	D) Physical Carrier Index
	6
	The physical carrier index that is sup​port for the new E-MBS Zone ID to update
	Present only if the New E-MBS Zone ID to update is served on a dif​ferent carrier from the previ​ous one 

	O
	E) Minimal interval of unicast transmission in the primary carrier
	4
	The interval during which the AMS does not receive E-MBS data in E-MBS carrier but transmit unicast in the primary carrier.
In unit of superframe. 

If the time for the unicast transmission for any AMS switching carrier between primary and E-MBS carrier exceeds the value of threshold, the AMS should return to the primary carrier. Otherwise, the AMS stays in the E-MBS carrier.
	Present only if the Minimal interval of unicast transmission in primary carrier needs to update

	O
	E)F) Service Flow Update Bitmap
	16
	E-MBS Service Flow update bitmap where the E-MBS ID+FID is sorted with increasing order between ABS and AMS.
A bit = 1, means the corresponding service flow, identified by E-MBS ID and FID, is updated. 
	Presented only if Service_flow_update_indicator is set to 0b0.

	O
	F)G) fullServiceFlowUpdateBitmap​Arr[1..15]
	Vari​able
	For each bit in the Service Flow Update Bitmap = 1, an enrey is present to indicate the corresponding service flow is updated
	Presented only if Service_flow_update_indicator is set to 0b0.
and Service Flow Update Bitmap > 1.

	O
	F.1)G.1) New_E-MBS ID
	12
	New E-MBS identifier.
	

	O
	F.2)G.2) FID
	4
	Flow ID
	

	O
	G)H) fullEMBSIdFidMappin​gArr[0...16]
	Vari​able
	Mapping of current E-MBS ID and FID and new E-MBS ID and FID to update the service flow.
	Presented only if Service_flow_update_indicator is set to 0b1

	O
	G.1)H.1) Current E-MBS ID 
	12)
	current E-MBS identifier
	

	O
	G.2)H.2) Current FID
	4
	Current flow ID
	

	O
	G.3)H.3) New_E-MBS ID 
	12
	New E-MBS identifier
	

	O
	G.4)H.4) New FID
	4
	New flow ID
	


[-------------------------------------------------End of Text Proposal----------------------------------------------------]
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