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Proposed text for E-MBS operation for carrier switching mode (16.2.3/16.9.2.2)
Jeongki Kim, Youngsoo Yuk, Kiseon Ryu, Jin Sam Kwak
LG Electronics

1. Introduction
According to 16m/D7 [1], E-MBS service may be provided by the specific carrier that is not AMS’s primary carrier and an E-MBS AMS with only one transceiver (i.e., AMS operating Carrier switching mode) switches from its primary carrier to the alternative carrier in order to receive E-MBS data, AAI_E-MBS-CFG and E-MBS MAP and switches from the alternative carrier to primary carrier in order to receives the non E-MBS data from the ABS. 
As described in D7 [1], the E-MBS AMS performs the carrier switching operation based on the AMS’s subscription (E-MBS connection information (i.e., MSTIDs+FIDs) that is allocated to the AMS during DSA procedure). 
Although most of E-MBS AMSs is in idle state for receiving E-MBS, some users can download some files or applications via FTP or web service while the user receives the E-MBS service.
2. Problem state
· Regarding the AMS’s subscription

· All E-MBS AMSs basically subscribes all defaults contents with free channels. 

· Additionally some premium users may subscribe the premium contents. That is, the E-MBS AMS subscribing the premium contents stays in the E-MBS carrier longer than the AMSs subscribing only default contents.
Figure 1 shows an example of the problem when the carrier switching is performed based on the AMS’s subscription. 
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Figure 1

In figure 1 the AMS 1 can stay in a primary carrier during transmitting the E-MBS burst 2, 4 and 5 and the AMS 2 can stay in a primary carrier only during transmitting E-MBS burst 2. That is, the ABS will allocate the unicast resource to the AMS which subscribes premium contents with the lowest scheduling efficiency. 
For the free E-MBS service the AMS does not need to perform the joining/leaving procedure in application layer. That is, in that case there is no DSA/DSD procedure when an E-MBS AMS starts or finishes receiving the E-MBS service. However, in carrier switching mode ABS should know if the AMS currently receives the E-MBS service for efficient scheduling. If the AMS does not currently receive E-MBS service, then the ABS can provide the unicast service with the AMS in the primary carrier at any time. Thus, the AMS in carrier switching mode should inform the ABS that the AMS starts or finishes receiving the E-MBS service.
3. Proposal
Proposal 1: When an AMS in carrier switching mode starts or finishes receiving the E-MBS service, the AMS may transmit the AAI_E-MBS-REP message in order to inform the ABS of the start or end of E-MBS reception. 
During the DSA procedure it is decided whether the AMS transmits the AAI_E-MBS-REP message to inform the ABS of the start or end of E-MBS reception. If the AMS starts E-MBS service, the AMS with only one transceiver may start the switching operation between the primary carrier and the carrier carrying the E-MBS data. If the AMS finishes the E-MBS service, the AMS shall stay in the primary carrier until the AMS starts E-MBS service again. 
Proposal 2: In connected state the AMS may transmit the AAI_E-MBS-REP message to inform the ABS of the currently receiving E-MBS connection information. 
During the DSA procedure it is decided whether the AMS transmits the AAI_E-MBS-REP message to inform the ABS of the currently receiving E-MBS connection information (carrier switching mode type ==1). Based on the reported information the AMS performs the carrier switching operation and the ABS performs the unicast scheduling.

If the carrier switching mode type is set to 1, the AMS performs the carrier switching operation based on the AMS’s subscription (E-MBS IDs and FIDs allocated during a DSA procedure).

For efficient carrier switching operation(from E-MBS carrier to primary carrier) a minimum switching time interval is included in either AAI_DSA message or AAI_E-MBS-RSP message and indicates the minimum duration for indicating whether the AMS needs to switch to primary carrier. If the time between the current received E-MBS MAP/E-MBS data burst and the next one is smaller than the minimum switching time interval, the AMS does not switch to primary carrier and stays in the secondary carrier carrying E-MBS data.

4. References
 [1] IEEE P802.16m/D7, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”

5. Text proposal for the 802.16m DRAFT amendment
---------------------------------------------------------Start of the Proposed Text ---------------------------------------------------------
 [Remedy 1: Modify the section 16.2.3.46.1/16.2.3.46.2 as follow:]
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 MBS service is being requested or provided for the connection 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.
- EMBS reception status report required: Indicates if the AMS informs the ABS of the start/end of E-MBS data reception by using AAI_E-MBS-REP message. If this field is set to 1, the AMS transmits the AAI_E-MBS-REP message to inform ABS of the E-MBS reception status (start/end).
- Carrier switching mode type: Indicates the type of switching between E-MBS carrier to AMS’s primary carrier. If this field is set to 1, the AMS transmits the AAI_E-MBS-REP message to an ABS in order to inform the ABS of the currently receiving E-MBS connection information.
…
Table 740 –AAI_DSA-REQ message 

	M/O
	Attributes/Array of attributes
	Size
(bits)
	Value/Notes
	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
	EMBS reception status report required
	1
	Indicates if it is required for an AMS to transmit the AAI_E-MBS-REP message to inform ABS of the E-MBS reception status (Start/end). 

- 0b0: The AMS is not required to transmit the AAI_E-MBS-REP message to inform ABS of the E-MBS reception status. 

- 0b1: The AMS is required to transmit the AAI_E-MBS-REP message to inform ABS of the E-MBS reception status. In connected and carrier switching mode an E-MBS AMS transmits AAI-E-MBS-REP message to inform the ABS of the start/end of E-MBS reception.

	Present when at least one bitmap(Bit#0~#2) of E-MBS Service is set to 1

	O
	Carrier switching mode type
	1
	Indicates the type of carrier switching between E-MBS carrier to AMS’s primary carrier. 

- 0b0: Carrier switching based on the subscription. 

- 0b1: Carrier switching based on the E-MBS connection report.
	Present when at least one bitmap(Bit#0~#2) of E-MBS Service is set to 1

	O
	Minimum switching time interval
	4
	Indicates the minimum duration for indicating whether the AMS needs to perform carrier switching to primary carrier after receiving E-MBS MAP or E-MBS contents.
	It will be present when the carrier switching tye is set to 0b0

	…
	…
	…
	…
	…


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 connection 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.
- EMBS reception status report required: Indicates if the AMS informs the ABS of the start/end of E-MBS data reception by using AAI_E-MBS-REP message. If this field is set to 1, the AMS transmits the AAI_E-MBS-REP message to inform ABS of the E-MBS reception status (start/end).
- Carrier switching mode type: Indicates the type of switching between E-MBS carrier to AMS’s primary carrier. If this field is set to 1, the AMS transmits the AAI_E-MBS-REP message to an ABS in order to inform the ABS of the currently receiving E-MBS connection information.
Table 741 –AAI_DSA-RSP message 
	M/O
	Attributes/Array of attributes
	Size
(bits)
	Value/Notes
	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
	EMBS reception status report required
	1
	Indicates if it is required for an AMS to transmit the AAI_E-MBS-REP message to inform ABS of the E-MBS reception status (Start/end). 

- 0b0: The AMS is not required to transmit the AAI_E-MBS-REP message to inform ABS of the E-MBS reception status. 

- 0b1: The AMS is required to transmit the AAI_E-MBS-REP message to inform ABS of the E-MBS reception status. In connected and carrier switching mode an E-MBS AMS transmits AAI-E-MBS-REP message to inform the ABS of the start/end of E-MBS reception.


	Present when at least one bitmap(Bit#0~#2) of E-MBS Service is set to 1

	O
	Carrier switching mode type
	1
	Indicates the type of carrier switching between E-MBS carrier to AMS’s primary carrier. 

- 0b0: Carrier switching based on the subscription. 

- 0b1: Carrier switching based on the E-MBS connection report.
	Present when at least one bitmap(Bit#0~#2) of E-MBS Service is set to 1

	O
	Minimum switching time interval
	4
	Indicates the minimum duration for indicating whether the AMS needs to perform carrier switching to primary carrier after receiving E-MBS MAP or E-MBS contents.
	It will be present when the carrier switching tye is set to 0b0

	…
	…
	…
	…
	…


[Remedy #2: Add the following sections at the end of Section 16.2.3:]
16.2.3.xx AAI_E-MBS-REP (E-MBS report) message

In connected and carrier switching mode, if the EMBS reception status report required is set to 0b1 in DSA procedure, an AMS shall transmit the AAI_E-MBS-REP to inform an ABS of the start or end of the E-MBS reception. If a carrier switching mode type is set to 0b1, the AMS shall transmit the AAI_E-MBS-REP message including the currently receiving E-MBS connection information to an ABS when the AMS starts receiving E-MBS service or whenever the E-MBS connection information is changed.
When the carrier switching mode type is 0b1 and the AMS starts the E-MBS reception, the action code is set to 0b10 which implicitly indicates the start of receiving E-MBS service.
Table xxx –AAI_E-MBS-REP message 
	M/O
	Attributes/Array of attributes
	Size
(bits)
	Value/Notes
	Conditions

	M
	MAC Control Message Type
	8
	AAI_E-MBS-REP message
	

	M
	Action Code
	2
	0b00: AMS starts receiving E-MBS service
0b01: AMS finishes receiving E-MBS service

0b10: E-MBS Connection information
0b11: reserved


	

	O
	E-MBS Zone ID
	7
	Identifier of E-MBS Zone where the currently receiving E-MBS connections are provided
	It will be present when action code is 0b10

	O
	Num_E-MBS_Connections (n)
	4
	The number of the currently receiving E-MBS connections.
	It will be present when action code is 0b10

	O
	E-MBS IDs and FIDs
	Variable
	E-MBS connections (E-MBS IDs + FIDs) which the AMS receives currently. 
The size of this field is 16 * (n).
	It will be present when action code is 0b10


16.2.3.xx AAI_E-MBS-RSP (E-MBS response) message

An ABS shall transmit the AAI_E-MBS-RSP message to an E-MBS AMS in response to the reception of AAI_E-MBS-REP. 

Table yyy –AAI_E-MBS-RSP message format

	M/O
	Attributes/Array of attributes
	Size
(bits)
	Value/Notes
	Conditions

	M
	MAC Control Message Type
	8
	AAI_E-MBS-RSP message
	

	M
	Action code
	2
	0b00: AMS starts receiving E-MBS service
0b01: AMS finishes receiving E-MBS service

0b10: E-MBS Connection information
0b11: reserved


	

	O
	Minimum switching time interval
	4
	Indicates the minimum duration for indicating whether the AMS needs to perform carrier switching to primary carrier after receiving E-MBS MAP or E-MBS contents.
	It will be present when action code is 0b10


[Remedy #3: Modify the section “16.9.2.1 E-MBS Connection Establishment” as follows:]

16.9.2.1 E-MBS Connection Establishment
…. 

If multicarrier feature is supported by the AMS and the ABS, the ABS should use AAI_DSA-REQ/RSP message to redirect the MS to legacy MBS zones or AAI E-MBS zone of other carriers, if such redirection is needed.
EMBS reception status report required is included in AAI_DSA-REQ/RSP message to indicate if the AMS informs the ABS of the start/end of E-MBS data reception.

A carrier switching mode type is included in AAI_DSA-REQ/RSP message to indicate the type of carrier switching between E-MBS carrier to AMS’s primary carrier.

A minimum switching time interval may be included in AAI_DSA-REQ/RSP message to indicate whether the AMS needs to switch to primary carrier.
…. 
[Remedy #3: Modify the section “16.9.2.4 E-MBS Operation on the multi-carrier deployment” as follows:]

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. 

If the AMS starts E-MBS service, the AMS with only one transceiver may start the switching operation between the primary carrier and the carrier carrying the E-MBS data. If the AMS finishes the E-MBS service, the AMS shall stay in the primary carrier until the AMS starts E-MBS service again. If E-MBS reception status report required is set to 1 in AAI_DSA message, the AMS transmits AAI_E-MBS-REP message in order to inform the ABS of the start/end of receiving E-MBS service. Otherwise, the AMS immediately starts the carrier switching operation after DSA procedure and finishes the carrier switching operation after DSD procedure and stays in a primary carrier.
If the carrier switching mode type is set to 1 in the AAI_DSA message the AMS transmits the AAI_E-MBS-REP message to inform an ABS of the currently receiving E-MBS connection information and performs the carrier switching operation based on the information. Otherwise, the AMS performs the carrier switching operation based on the AMS’s subscription (E-MBS IDs and FIDs allocated during a DSA procedure). 
A minimum switching time interval is included in either AAI_DSA message or AAI_E-MBS-RSP message and indicates the minimum duration for indicating whether the AMS needs to switch to primary carrier. If the time between the current received E-MBS MAP/E-MBS data burst and the next one is smaller than the minimum switching time interval, the AMS does not switch to primary carrier and stays in the secondary carrier carrying E-MBS data.
-----------------------------------------------------------End of the Proposed Text   --------------------------------------------------------[image: image2.png]
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