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Comments on the E-MBS Operation on Multicarrier Deployment in IEEE P802.16m (16.9.2.4 & 16.2.3.47)
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) operation on the multicarrier deployment using unicast available interval bitmap. The Unicast Available Interval bitmap is transmitted in the AAI_DSA-REQ/RSP to allocate, reallocate and update. To update without adding new service flow, the AAI_DSC transaction may be proper way and the update that is Unicast Available Interval bitmap can be added along with the service flow update described in the AAI_DSC. In addition, to reallocate or release the Unicast Available Interval bitmap along with delete the E-MBS contents in AAI_DSD can alleviate the signaling overhead.
References

[1] IEEE P802.16m/D8, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks; Part 16: Air Interface for Broadband Wireless Access systems; Advanced Air Interface,” July 2010

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/D8]
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 trans​mitted on an alternative carrier, i.e. other than the AMS's primary carrier where service flows are configured the AMS is redirected to the carrier carrying E-MBS data 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 carrier switching when the E-MBS configuration message and the E-MBS data are transmitted on an alternative carrier to the AMS' primary carrier. The AMS per​forms carrier switching to the secondary carrier to receive E-MBS data. When the AMS finishes receiving E-MBS data, the AMS shall stay in the primary carrier
A Carrier Switching Mode is included in AAI-DSA-REQ/RSP and AAI_DSC-REQ message. If Carrier Switching Mode is 0b0, the AMS's availability in the primary carrier is indicated using Unicast Available Interval bitmap transmitted in the AAI-DSA-REQ, AAI_DSC-REQ, and AAI_DSD-REQ message to add, change, and delete the Unicast Available Interval.
When Carrier Switching Mode is 0b0, Unicast Available Interval Bitmap is included in AAI-DSA-REQ/RSP message for carrier switching mode to indicate the duration in which the AMS is available in the pri​mary carrier for Unicast and duration the AMS is in the secondary carrier to receive E-MBS. The unicast available interval bitmap is a string of N bits b0,b1,b2,...,bN where bi can take on a value of 0 or 1 and i indi​cates the position of the bit in the string. The value of N depends on the MBS scheduling interval(MSI). Each bit bi corresponds to a time interval in the MSI. An MSI is split into N intervals with each interval rep​resented by a bit. When the ith bit bi takes on value 0, then the AMS is unavailable to the primary carrier for unicast scheduling and is in the secondary carrier receiving E-MBS; if the ith bit bi takes on value 1, then the AMS is available to the primary carrier for unicast scheduling. Carrier switching from the secondary E-MBS carrier to the primary carrier occurs at the end of interval i when bibi+1 ==01 i.e., when the bits in the string at the ith and i+1th position are 0 and 1 respectively. Similarly, the AMS switches carrier from the primary carrier to the secondary E-MBS carrier occurs at the end of interval i when bibi+1 ==10 i.e., when the bits in the string at the ith and i+1th position are 1 and 0 respectively. Whenever the AMS adds/removes E-MBS content, the AMS shall discontinue carrier switching, return to the primary carrier. and the ABS shall re-allo​cate the Unicast Available Interval using AAI_DSA transaction. and update the Unicast Available Interval Bitmap using a new AAI-DSA transaction. AAI_DSC are AAI_DSD transaction are also used to update or release the Unicast Available Interval Bitmap.
When Carrier Switching Mode is 0b1, an AMS transmits the AAI-E-MBS-REP message to the ABS to inform the ABS which E-MBS service(s) the AMS intends to receive. After receiving an AAI-E-MBS-REP message, the ABS uses the E-MBS connection bitmap to compute the interval during which the AMS is available at the primary carrier for unicast scheduling. The ABS schedules unicast services for the AMS on its primary carrier based on the available interval computed using the connection bitmap in the AAI-E-MBS-REP message. When the AMS changes the concurrent receiving E-MBS service(s), it sends the AAI-E-MBS-REP message with an updated E-MBS Connection Bitmap. 

The AAI-E-MBS-REP message described in Section 16.2.3.58 shall be transmitted from AMS to ABS when one of the following conditions are satisfied.

1. to request a start time from the ABS at which AMS can switch to the E-MBS carrier after DSx transaction

2. to update the indication regarding the E-MBS stream(s) the AMS is currently receiving without releasing the E-MBS connection allocated via AAI-DSA-REQ/RSP 

3. to indicate the time at which the AMS stops E-MBS carrier switching without releasing the E-MBS con​nection allocated via AAI-DSA-REQ/RSP

Upon receiving the AAI-E-MBS-REP message, the ABS shall transmits an AAI-E-MBS-RSP message to the AMS as described in Section 16.2.3.59.

When an AMS performs carrier switching from the primary carrier to the secondary carrier, the UL HARQ retransmission processes under way shall be terminated
[Remedy2: Adapt the following change in 16.2.3.47.4 of 802.16m/D8]
16.2.3.47.4 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, and are only included in ABS initiated DSC-REQ. They are 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 and shall assign different BR index to different service flows whose UL Scheduling Type is same but BR size 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.
- Carrier Switching Mode: Indicates the carrier switching mode based on between unicast available interval and available interval report.

- Unicast Available Interval Bitmap: Indicates when the AMS should be available in the primary carrier.
When an ABS updates multicast service flow, the following parameters may be included in the AAI-DSC-REQ message.

—Multicast Service Flow Parameter: Mapping update of Multicast Group ID

An AAI-DSC-REQ message shall not carry parameters for more than one service flow.

Table 740—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]
for(i=1;i<=Num of E-MBS Zone ID to update;i++) {
	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 

	
	Carrier Switching Mode
	1
	0b0: carrier switching based on Unicast Available Interval in the AAI-DSC message
0b1: carrier switching parameters using AAI_E-MBS-REP message
	In case of ABS-initiated DSC for carrier switching to update

	
	Unicast Available Interval Bitmap
	Variable
	Indicates when the AMS should be available in the primary carrier using N bits b0b1b2 …bN-1
If bi == 0, then AMS is available for E-MBS data scheduling in secondary carrier

If bi==1, then AMS is available for unicast scheduling in primary carrier

NMSI = 2 superframes: N = 4 bits 

NMSI = 4 superframes: N = 4 bits 

NMSI = 8 superframes: N = 8 bits

NMSI = 16 superframes: N = 16 bits

Depending on the NMSI, the number of bits per subframe changes 

If NMSI = 2, then 2 frames per bit

If NMSI = 4, 8 and 16, then 4 frames per bit


	In case of ABS-initiated DSC for carrier switching to update
Shall be present if Carrier Switching Mode = 0b0

	O
	E) 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)fullServiceFlowUpdateBitmap​Arr[1..15]
for(m=0:m<N_ServiceFlowUpdateBitmap;m++){
	Vari​able
	N_ServiceFlowUpdateBitmap is the number of bits to be set to 1 of Service Flow Update Bitmap 

For each bit in the Service Flow Update Bitmap = 1, an enrey is present to indicate the corresponding service flow is updated
Range: 0~15
	Presented only if Service_flow_update_indicator is set to 0b0.
and the number of bits set to 1 in Service Flow Update Bitmap > 1.

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

	O
	F.2) FID
	4
	Flow ID
	

	
	}
	
	
	

	O
	G) fullEMBSIdFidMappin​gArr[0...16]
for(k=0;k<N_E-MBS_FID_Mapping;k++) {
	Vari​able
	N_E-MBS_FID_Mapping is the number of mappings 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) Current E-MBS ID 
	12)
	current E-MBS identifier
	

	O
	G.2) Current FID
	4
	Current flow ID
	

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

	O
	G.4) New FID
	4
	New flow ID
	

	
	}
	
	
	

	
	}
	
	
	


[Remedy3: Adapt the following change in 16.2.3.47.7 of 802.16m/D8]
16.2.3.47.7 AAI-DSD-REQ
An AAI-DSD-REQ message is sent by an AMS or ABS to delete an existing service flow. An AMS or ABS shall generate AAI-DSD-REQ message, including the following parameters:

—FID : Flow identifier to be deleted.

—Control Message Type : Type of AAI-DSD-REQ message.

The SCID may be included in AAI-DSD-REQ to switch Sleep Cycle setting.

When An AAI-DSD-REQ message is sent by an AMS or ABS to delete an E-MBS service flow, the follow​ing parameters may be included in the AAI-DSD-REQ message.

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

—E-MBS ID and FID of the connection to be deleted.

- Carrier Switching Mode: Indicates the carrier switching mode based on between unicast available interval and available interval report.

- Unicast Available Interval Bitmap: Indicates when the AMS should be available in the primary carrier.
Table 743—AAI-DSD-REQ
	M/O
	Attributes / Array of attributes
	Size (bits)
	Value / Note 
	Conditions

	M
	FID Change Count
	4
	The change count of this transaction assigned by the sender. If new transaction is started, FID Change Count is incremented by one (modulo 16) by the sender.
	N/A

	O
	FID
	4
	Flow identifier to be deleted.
	Present when an ABS ini​tiates AAI-DSD-REQ

	O
	E-MBS_Zone_ID
	7
	Indicates an E-MBS zone where the con​nection for associated service flow is valid
	Present when ABS initiates AAI-DSD-REQ

	
	N_E-MBS_ID_FID_Mapping
	4
	Indicates the number of mappings of E-MBS ID and FID in the E-MBS Zone to delete
Range: 0 ~ 15
	Present when ABS initiates AAI_DSD-REQ

	O
	fullEMBSIdFi​dArr[1..15]
for(i=1: i<=N_E-MBS_ID_FID_Mapping; i++) {
	Variable
	Mapping of E-MBS ID and FID
	Present when ABS initiates AAI-DSD-REQ

	M
	A) E-MBS ID
	12
	E-MBS Iidentifier Identifier
	

	M 
	B) FID
	4
	Flow identifier
	

	
	Carrier Switching Mode
	1
	0b0: carrier switching based on Unicast Available Interval in the AAI-DSD message

0b1: carrier switching parameters using AAI_E-MBS-REP message
	In case of ABS-initiated DSD for carrier switching to delete/update

	
	Unicast Available Interval Bitmap
	Variable
	Indicates when the AMS should be available in the primary carrier using N bits b0b1b2 …bN-1
If bi == 0, then AMS is available for E-MBS data scheduling in secondary carrier

If bi==1, then AMS is available for unicast scheduling in primary carrier

NMSI = 2 superframes: N = 4 bits 

NMSI = 4 superframes: N = 4 bits 

NMSI = 8 superframes: N = 8 bits

NMSI = 16 superframes: N = 16 bits

Depending on the NMSI, the number of bits per subframe changes 

If NMSI = 2, then 2 frames per bit

If NMSI = 4, 8 and 16, then 4 frames per bit


	In case of ABS-initiated DSD for carrier switching to delete/update
Shall be present if Carrier Switching Mode = 0b0

	
	}
	
	
	


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