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Introductions
IEEE 802.16m Amendment Draft Standard [1] describes the Enhanced Multicast Broadcast Service (E-MBS) operation. According to the current IEEE 802.16m Amendment Draft Standard [1] and agreement on session #70, MSI as well as E-MBS ID and FID flow mapping should be updated properly.
MSI
For each E-MBS Zone there is an E-MBS scheduling interval (MSI), which is in units of number of superframes: 4, 8, 16, and 32.

Therefore, text about the MSI length should be written with proper value in the IEEE P802.16m as follows:
· AAI_SCD

· AAI_DSA-REQ/RSP

· AAI_E-MBS-RSP

· Annex R.2 MAC Control Message Definitions
E-MBS ID and FID flow mapping
E-MBS ID and FID flow mapping information should be updated properly as follows:

· It should be included in AAI_RNG-RSP in case of location update procedure of idle mode described in 16.9.2.3.

· It should not be included in AAI_RNG-RSP and related ASN.1 in case of HO network reentry.

References

[1] IEEE P802.16m/D10, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks; Part 16: Air Interface for Broadband Wireless Access systems; Advanced Air Interface,” November 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 page 191, Table 708-AAI-SCD in 16.2.3.31 of 802.16m/D10]
Table 708—AAI-SCD Message Field Description
	Attributes / Array of attributes
	Size (bits)
	Value / Note 
	Conditions

	…
	…
	…
	…

	If (E-MBS is configured) {
	
	
	

	Zone_Allocation-Bit-MAP
	20 or 9 or 3
	The number of bits in the bit map =

the maximum number of sub-bands

for a given bandwidth (i.e., 20MHz,

10MHz, 5MHz) - 1.

20 MHz: b0-b19

10 MHz: b0-b8

5 MHz: b0-b2

bi = 1 if resource is changed between

sub-band i and sub-band i+1.

bi = 0 if resource is not changed

between sub-band i and sub-band i+1.

See section 16.9.3.1.
	…

	ZF
	1
	Zone Flag bit. Indicates the use of the last zone. 

0b0: Unicast

0b1: E-MBS 

See Section 16.9.3.1
	

	MSI Length (NMSI)
	2
	The length of an MSI in units of the number of superframes

0b00: 2 superframes, 40 ms (NMSI = 2)

0b01: 4 superframes, 80 ms (NMSI = 4)

0b10: 8 superframes, 160 ms (NMSI = 8)

0b11: 16 superframes, 320 ms (NMSI = 16)
0b00: 4 superframes, 80 ms (NMSI = 4)

0b01: 8 superframes, 160 ms (NMSI = 8)

0b10: 16 superframes, 320 ms (NMSI = 16)

0b11: 32 superframes, 640 ms (NMSI = 32)
	

	E-MBS AAI frame offset
	Variable
	The location of the AAI frame where

the E-MBS data burst ends

MSI length == 0b00: 3 bits

MSI length == 0b01: 4 bits

MSI length == 0b10: 5 bits

MSI length == 0b11: 6 bits
MSI length == 0b00: 4 bits

MSI length == 0b01: 5 bits

MSI length == 0b10: 6 bits

MSI length == 0b11: 7 bits
	

	}
	
	
	

	…
	
	
	


[Remedy2: Adapt the following change in page 233, Table 734-AAI-DSA-REQ in 16.2.3.47.1 of 802.16m/D10]
Table 734—AAI-DSA-REQ Message Field Description
	Attributes / Array of attributes
	Size (bits)
	Value / Note 
	Conditions

	…
	…
	…
	…

	Carrier Switching Mode
	1
	0b0: carrier switching based on Unicast

Available Interval in the AAIDSA

message

0b1: carrier switching parameters

using AAI-E-MBS-REP message
	Present when ABS-initiated

DSA for carrier

switching

	If(Carrier Switching

Mode==0b0) {
	
	
	

	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
NMSI = 32 superframes: N = 32 bits
Depending on the NMSI, the number of bits per subframe changes, 4 frames per bit
If NMSI = 2, then 2 frames per bit

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

	Present only if AMS is operated in carrier switching and 

if Carrier Switching Mode = 0b0

	}
	-
	
	

	…
	
	
	


[Remedy3: Adapt the following change in page 241, Table 735-AAI-DSA-RSP in 16.2.3.47.2 of 802.16m/D10]
Table 735—AAI-DSA-RSP Message Field Description
	Attributes / Array of attributes
	Size (bits)
	Value / Note 
	Conditions

	…
	…
	…
	…

	Carrier Switching Mode
	1
	0b0: carrier switching based on Unicast

Available Interval in the AAIDSA

message

0b1: carrier switching parameters

using AAI-E-MBS-REP message
	Present if ABS indicates

carrier switching when

receiving AMS-initiated

DSA

	If(Carrier Switching

Mode==0b0) {
	
	
	

	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
NMSI = 32 superframes: N = 32 bits
Depending on the NMSI, the number of bits per subframe changes, 4 frames per bit
If NMSI = 2, then 2 frames per bit

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

	Present only if AMS is operated in carrier switching and 

if Carrier Switching Mode = 0b0

	}
	-
	
	

	…
	
	
	


[Remedy4: Adapt the following change in page 290, Table 754-AAI-E-MBS-RSP in 16.2.3.60 of 802.16m/D10]
Table 754—AAI-E-MBS-RSP Message Field Description
	Attributes / Array of attributes
	Size (bits)
	Value / Note 
	Conditions

	Carrier Switching Start time
	4
	4 LSBs of superframe number at

which the AMS starts carrier switching

operation when the report mode is

0b00
	Present when the report

mode in AAI-E-MBS-REP

message is 0b00 or

0b01

	Unicast Available Interval Bitmap
	Variable (maximum:1632)
	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
NMSI = 32 superframes: N = 32 bits
Depending on the NMSI, the number of bits per subframe changes, 4 frames per bit
If NMSI = 2, then 2 frames per bit

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

	Present when the report

mode in AAI-E-MBSREP

message is 0b01

	}
	-
	
	

	…
	
	
	


[Remedy5: Adapt the following change in line #42-65, page 990 of 802.16m/D10]
-- The length of an MSI in units of the number of superframes

-- 0b00: 2 superframes, 40 ms (NMSI = 2)

-- 0b01: 4 superframes, 80 ms (NMSI = 4)

-- 0b10: 8 superframes, 160 ms (NMSI = 8)

-- 0b11: 16 superframes, 320 ms (NMSI = 16)

MsiLength ::= INTEGER (2 | 4 | 8 | 16)
-- 0b00: 4 superframes, 80 ms (NMSI = 4)

-- 0b01: 8 superframes, 160 ms (NMSI = 8)

-- 0b10: 16 superframes, 320 ms (NMSI = 16)

-- 0b11: 32 superframes, 640 ms (NMSI = 32)

MsiLength ::= INTEGER (4 | 8 | 16 | 32)

-- The location of the AAI frame where the E-MBS data burst ends

-- MSI length == 0b00: 3 bits

-- MSI length == 0b01: 4 bits

-- MSI length == 0b10: 5 bits

-- MSI length == 0b11: 6 bits
-- MSI length == 0b00: 4 bits

-- MSI length == 0b01: 5 bits

-- MSI length == 0b10: 6 bits

-- MSI length == 0b11: 7 bits

EmbsFrameOffset ::= CHOICE {

msiLength2FrameOffset INTEGER (0..7),

msiLength4FrameOffset INTEGER (0..15),

msiLength8FrameOffset INTEGER (0..31),

msiLength16FrameOffset INTEGER (0..63),
msiLength16FrameOffset INTEGER (0..127)
}

[Remedy6: Adapt the following change in line #1-45, page 1028 of 802.16m/D10]
AAI-DSA-REQ ::= SEQUENCE {

fidChangeCount FidChangeCount,

absInitDsaInfo AbsInitDsaInfo OPTIONAL,

directionIndicator DirIndicator,

qoSParameters QosParameter OPTIONAL,

additionalSfInfo AdditionalSfInfo OPTIONAL,

emergencyIndication BOOLEAN OPTIONAL,

embsService EMBSService OPTIONAL,

fullEMBSIDArray SEQUENCE (SIZE (1..8)) OF SEQUENCE {

embsZoneID EMBSZoneID,

carrierIndex PhyCarrierIndex,

embsidFIDMappingList SEQUENCE (SIZE (1..15)) OF SEQUENCE {

embsid EMBSID,

fid FID

}

},

unicastAvailIntervalBitmap CHOICE {

nmsi2 BIT STRING (SIZE (4)),

nmsi4 BIT STRING (SIZE (4)),

nmsi8 BIT STRING (SIZE (8)),

nmsi16 BIT STRING (SIZE (16)),
nmsi32 BIT STRING (SIZE (32))

} OPTIONAL,

groupParameterCreateChange GroupParaCreateChange,

coupledGroupCreateChange CoupledGroupCreateChange,

multicastGroup SEQUENCE (SIZE (1..16)) OF SEQUENCE {

multicastGroupId INTEGER (0..4095),

fid INTEGER (0..15)

} OPTIONAL,

sleepCycleSetting SleepCycleSetting OPTIONAL,

harqChannelsList SEQUENCE (SIZE (1..16)) OF INTEGER (0..15) OPTIONAL,

...

}
[Remedy7: Adapt the following change in line #14-21, page 1029 of 802.16m/D10]
-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- DSA Response

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

AAI-DSA-RSP ::= SEQUENCE {

fidChangeCount FidChangeCount,

confirmationCode ConfirmationCode,

fid FID OPTIONAL,

groupParameterCreateChange SEQUENCE {

fidArray SEQUENCE (SIZE (1..16)) OF SEQUENCE {

fid INTEGER (0..15) OPTIONAL

}

} OPTIONAL,

embsService EMBSService OPTIONAL,
fullEMBSIDArray SEQUENCE (SIZE (1..8)) OF SEQUENCE {

embsZoneID EMBSZoneID,

carrierIndex PhyCarrierIndex,

embsidFIDMappingArray SEQUENCE (SIZE (1..15)) OF SEQUENCE {

embsid EMBSID,

fid FID

}

},

carrierSwitching CHOICE {

unicastAvailIntervalBitmap CHOICE {

nmsi2 BIT STRING (SIZE (4)),

nmsi4 BIT STRING (SIZE (4)),

nmsi8 BIT STRING (SIZE (8)),

nmsi16 BIT STRING (SIZE (16)),

nmsi32 BIT STRING (SIZE (32))

},

aaiEmbsRepMsg NULL

},

multicastGroup SEQUENCE (SIZE (1..16)) OF SEQUENCE {

multicastGroupId INTEGER (0..4095)

} OPTIONAL,

sleepCycleSetting SleepCycleSetting OPTIONAL,

...

}
[Remedy8: Adapt the following change in line #42-50, page 1030 of 802.16m/D10]
unicastAvailIntervalBitmap CHOICE {

nmsi2 BIT STRING (SIZE (4)),

nmsi4 BIT STRING (SIZE (4)),

nmsi8 BIT STRING (SIZE (8)),

nmsi16 BIT STRING (SIZE (16)),

nmsi32 BIT STRING (SIZE (32))

} OPTIONAL,
[Remedy9: Adapt the following change in line #61-65, page 1086 of 802.16m/D10]
-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

-- E-MBS Response

-- +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-

AAI-EMBS-RSP ::= SEQUENCE {

carrierSwitchingStartTime INTEGER (0..15) OPTIONAL,

-- Each bit indicates which service is available during each superframe

-- 0: the AMS is available for E-MBS data in secondary carrier

-- 1: the AMS is available for unicast data in primary carrier

unicastAvailIntervalBitmap CHOICE {

nmsi2 BIT STRING (SIZE (4)),

nmsi4 BIT STRING (SIZE (4)),

nmsi8 BIT STRING (SIZE (8)),

nmsi16 BIT STRING (SIZE (16)),

nmsi32 BIT STRING (SIZE (32))

} OPTIONAL,

...

}
[Remedy #10: Modify Table 679 as follows, on page 98, line 27:]

Table 679 – AAI_RNG-RSP Message Field Description
	Field
	Size (bits)
	Value / Note 
	Conditions

	……
	…
	……
	…

	New Paging Controller ID
	48
	The new Paging Controller ID which the AMS shall maintain in idle mode.
	Shall be included only if Paging Controller ID is changed.

	for(i=1;i<= N-E-MBS-Zone-IDs ;i++) {
	
	N-E-MBS-Zone-IDs is the number of E-MBS Zone IDs to be updated in the T-ABS [1..8]
	Presented if it needs to

be updated

	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"
	

	E-MBS_Zone_ID
	7
	Indicates an E-MBS zone where the connection for associated service flow is valid
	

	for(i=1;i<= N-E-MBS-Zone-IDs ;i++) {
	
	N-E-MBS-Zone-IDs is the number of E-MBS Zone IDs to be updated in the T-ABS [1..8]
	Presented if it needs to

be updated

	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"
	

	E-MBS_Zone_ID
	7
	Indicates an E-MBS zone where the connection for associated service flow is valid
	

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

	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 

	If (Service_flow_update_indicator == 0b0) {
	
	
	

	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. 
	

	For each 1-bit in the Service Flow Update Bitmap{
	
	
	

	New_E-MBS ID
	12
	New E-MBS identifier.
	

	FID
	4
	Flow ID
	

	}
	
	
	

	}else if (Service_flow_update_indicator == 0b1) {
	
	
	

	for(j=0;j<N_E-MBS_IDs;j++) {
	
	N_EMBS_IDs is the number of EMBS IDs listed here Mapping of current E-MBS ID and FID and new E-MBS ID and FID to update the service flow.
	

	Current E-MBS ID 
	12
	
	

	Current FID
	4
	
	

	New_E-MBS ID 
	12
	
	

	New FID
	4
	
	

	}
	
	
	

	} // end of if
	
	
	

	}//end of for (N-E-MBS-Zone- IDs)
	
	
	

	For (i=0; i< M; i++) {
	-
	Number of Multicast Group ID and

FID (M) to update in the TABS[

1..16]. Mapping of current Multicast

Group ID and FID and new

Multicast Group ID and FID to be

updated. Based on the value of Num

of Multicast Group ID and FID to be

updated
	Presented if it needs to

be updated.


[Remedy#11: Modify the Section 16.9.2.2 as follows, on page 966, the line #61.]

16.9.2.2 E-MBS Operation in Connected State
When an AMS moves across E-MBS zone boundaries in Active Mode or Sleep Mode, the AMS performs the handover procedure described in 16.2.6.3.
When the AMS transits to a new E-MBS Zone while in Active Mode or Sleep Mode, and the E-MBS service flow management encodings of the AMS have not been updated, the AMS shall send AAI-RNG-REQ mes​sage with Ranging Purpose Indication = 0b0001 at the T-ABS and the ABS shall include E-MBS 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.

Once an AMS has received the E-MBS allocation information in the E-MBS-MAPs, it may not listen to the downlink channels till the next transmission of desired E-MBS flow or the next E-MBS-MAP. 

The AMS does monitor down link channels and follow the entire idle mode and connected mode procedures as required by other services. While receiving E-MBS data, the AMS may temporary interrupt the reception of E-MBS packets for any reason, e.g. if time critical scanning is needed, without notifying the ABS.
[Remedy#12: Modify the line#12 to the line #35 on page 999 as follows,.]

EMBSZoneInfoInHandover ::= SEQUENCE { 

serviceFlowUpdateIndicator BOOLEAN, 

embsZoneID BIT STRING (SIZE(7)), 

newEMBSZoneID BIT STRING (SIZE(7)) OPTIONAL, 

physicalCarrierIndex INTEGER(0..63) OPTIONAL, 

bitmapAndServiceFlowInfo BitmapAndSfInfo 

}
RngRspForHoReentryInfo ::= SEQUENCE { 

embsZoneInfoList SEQUENCE (SIZE(0..7)) OF EMBSZoneInfoInHandover, 

multicastInfo SEQUENCE(SIZE(0..15)) OF SEQUENCE { 

currentMulticastGroupID BIT STRING(SIZE(12)), 

currentFID BIT STRING(SIZE(4)), 

newMulticastGroupID BIT STRING(SIZE(12)), 

newFID BIT STRING(SIZE(4))
} OPTIONAL 

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