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Clarification for emergency service in IEEE802.16REV2
 
Yeongmoon Son, Geunhwi Lim, Brian Shim
Samsung Electronics
Problem description
It is defined in IEEE802.16REV2/D4 that a BS can inform MSs when to broadcast ‘Emergency Service Message’ (i.e. ESM) by using Broadcast Control Pointer IE as shown in the table 359 on page.
[image: image1.emf]
 Nevertheless, there is no any other description except the above definition regarding Emergency Service at all. Therefore, we have to solve at least the problems, as follows.
1. Assignment of CID to Emergency Service:
· Unfortunately, the current standard has never defined a CID used for Emergency Service. It brings ambiguity to operation of Emergency Service. We should assign a CID to Emergency Service so that all the MSs can identify MAC PDU including ESM.
· There may be several kind of Emergency Service. A CID needs to be assigned to each Emergency Service. 

2. Broadcast Control Pointer IE(i.e. BCPIE):
· All MSs should receive ESM regardless of their status (i.e. Idle Mode, Sleep Mode, or Awake State). The BCPIE is very useful for the BS to indicate the frame in which ESM will be transmitted. However, ‘Broadcast_Sytem_Update_Transmission_Frame’ in BCPIE is too short (i.e. at most up to 127 frames) while Paging Cycle in Idle Mode has up to 65535 frames and Sleep Window in Sleep Mode has up to 1024 frames. Eventually, it may require the MSs in Sleep Mode or Idle to Mode to unnecessarily wake up several times in order to receive ESM (e.g. 8 times for sleep mode and 509 times for idle mode in the worst case). Therefore, we need to enlarge the range of ‘Broadcast_Sytem_Update_Transmission_Frame’.
· When the MS wakes up in the frame specified by BCPIE, BS may transmit multiple ESMs through several frames. But, the MS doesn’t know how many ESMs the BS transmits. As a result, when the MS receives an ESM in the frame specified by BCPIE, the MS may enter Idle Mode or Sleep Mode even though BS still has pending several ESMs to transmit in next frame. Moreover, the ESM can be fragmented into multiple MAC PDUs. In this case, the BS should keep the MS awake so that the MS can receive all the fragmented MAC PDUs. Therefore, the BS needs to inform the MS how long the MS should keep awake to receive the ESMs. In this case, the BS should try to send the whole ESMs within a period of which the BS has informed the MS.
3. MBS_MAP IE

· The intention of ‘Existence of Emergency Service Message’ is to prevent MSs in normal operation,  which are not watching MBS channel, from unnecessarily decoding MBS_MAP message whenever it exists.

· MS’s not decoding MBS MAP IE means that
· When the MS reads DIUC in a DL-MAP IE, reads Extended-2 DIUC in DL-MAP Extended-2 IE within the DL-MAP IE, and finally realizes whether DL-MAP Extended-2 IE is MBS-MAP message or not.

· We requests the MS to read one more bit, ‘Existence of Emergency Service Message’ to avoid the unnecessary decode of MBS MAP message if the MS is in normal operation (i.e. neither sleep mode nor idle mode)

4. General assumption for Emergency Service Operation

· ‘MCIDs for Emergency Service’ shall not be used for connection establishment via DSx transaction between the BS and an MS.
· A BS may broadcast ESM(s) either through MBS region or through normal DL zone (e.g. PUSC, FUSC and so on). 
· When the BS needs to broadcast the ESM(s) on MCID through MBS, BS shall announce transmission of the ESM(s) to MSs via MBS_MAP_IE. Even though an MS isn’t watching MBS channel, if the MS detects the existence of ESM(s) through MBS region by announcement from the BS, the MS shall decode MBS_MAP message in order to identify the ESM(s).
· The BS may either immediately transmit the ESM(s) or schedule to send it in future. For all the MSs including MSs in Idle Mode and Sleep Mode, if the BS decides to schedule transmission of the ESM in a certain coming frame, BS shall transmit BCPIE (or Extended BCPIE) via DL-MAP message.
As you described, we need to define requirement and operation scenario for Emergency Service in an air interface. But, it doesn’t mean that we have to select only one scheme to support Emergency Service. We have to keep flexibility of functionality for Emergence in the perspective of standard specification. Therefore, we tried to provide the scheme to support multiple scenarios (e.g. Transmission of Emergency Service message either through Normal zone or through MBS zone).
Proposed Changes
1. Solution for Assignment of CID to Emergency Service 
[Modify the table 567 on page 1181, as follows]

	Table 567—DCD channel encoding (continued)

	Name
	Size
(1 byte)
	Length
	Value (variable length)
	PHY

scope

	N+I
	60
	1
	The operator will define the N+I (Noise + Interference) based on the related RF system design calculations.
	OFDM

	MBS zone identifier list

	61
	variable
	This parameter shall include all MBS zone identifiers (i.e., n*MBS zone identifier) with which BS is associated. An MBS zone identifier is 1 byte long. bits #6 throught #0 are the MBS Zone Identifier, bit #7 is set to 0 in each byte.
	All

	CIDs for Emergency Service
	62
	Length is defined as: (Num of Multicast CIDs) * 2
	One or more Multicast CIDs (see table 552) used for DL Emergency Services.
Emergency Service message shall be transmitted on these connections
	All


2. Solution for Broadcast Control Pointer IE

[Modify the table 323 on page 731, as follows]
	Table 323---Extended DIUC code assignment for DIUC = 15

	Extended DIUC

(hexadecimal)
	Usage

	…
	…

	0A
	Broadcast Control Pointer IE

	…
	…

	0E
	ReservedExtended Broadcast Control Pointer IE

	0F
	UL Interference and Noise Level IE


[Add the following new section before the section 8.4.5.4 on page 824]
8.4.5.3.31 Extended Broadcast Control Pointer IE
	Table XXX—Extended Broadcast Control Pointer IE format

	Syntax
	Size (bit)
	Notes

	Broadcast_Control_Pointer_IE() {
	—
	—

	Extended DIUC
	4
	Extended Broadcast_Control_Pointer_IE() = 0x0E

	Type
	4
	Indicates the type of message.

0x0 : Emergency Service Message

0x1~0xF : Reserved

	Transmission Frame Offset
	16
	Least significant 16 bits of frame number A relative value from the current frame number in which a BS will start to transmit Emergency Service Message. ‘0’ means the current frame in which this MAP IE is transmitted.

	Transmission Duration
	8
	Indicates the period during which an MS in Idle Mode or Sleep Mode shall keep awake to receive emergency service message(s). The value ‘0’ indicates that the MS keeps awake during only Transmission Frame. Its unit is frame.

	}
	—
	—


3. Clarification: Operation for Emergency Service

[Modify the section 8.4.5.3.12 on page 748, as follows]
8.4.5.3.12 MBS MAP IE
In the DL-MAP, a BS may transmit DIUC = 14 with the MBS_MAP_IE() to indicate when the next data for a multicast and broadcast service flow will be transmitted. The offset value is associated with a CID value, and indicates the frame that the next data will be transmitted in by using the CID value. (See Table 335.) The MBS MAP message allocation parameters shall be included in the MBS MAP IE at regular intervals and if the MBS MAP message allocation parameters change. 
When a BS needs to transmit Emergency Service Message in an MBS region, the BS shall transmit an MBS_MAP_IE() with ‘Macro diversity enhanced = 1’ and ‘Existence of Emergency Service Message = 1’. If there is MBS_MAP IE in a DL-MAP message, MS shall decode it and check whether Emergency Service Message(s) will be transmitted or not through an MBS permutation zone. If the MS detects the existence of Emergency Service Message(s) in the MBS region, the MS shall decode the MBS-MAP message in order to identify the MBS data burst on which MAC PDU containing Emergency Service Message(s) will be transmitted.
	Table 335—MBS MAP IE

	Syntax
	Size (bit)
	Notes

	MBS_MAP_IE() {
	—
	—

	Extended-2 DIUC
	4
	MBS MAP IE = 0x00

	Length
	8
	—

	MBS Zone identifier
	7
	MBS Zone identifier corresponds to the identifier provided by the BS at connection initiation

	Macro diversity enhanced
	1
	0: Non Macro-Diversity enhanced zone;
1: Macro-Diversity enhanced zone

	If(Macro diversity enhanced = 1){
	—
	—

	Permutation
	2
	0b00: PUSC permutation
0b01: FUSC permutation
0b10: Optional FUSC
permutation 0b11: Adjacent subcarrier permutation

	DL_PermBase
	5
	—

	PRBS_ID
	2
	—

	OFDMA Symbol Offset
	7
	The offset of the OFDMA symbol measured in OFDMA symbols from beginning of the DL frame in which the DL-MAP is transmitted. Counting from the frame preamble and starting from 0

	MBS MAP message allocation included indication
	1
	Used to indicate if the MBS MAP message allocation parameters are included

	Existence of Emergency Service Message
	1
	0: Indicates that there is no Emergency Service Message(s) in MBS region.

1: Indicates that there is MBS_DATA_IE_for Emergency Service Message in an MBS-MAP message.

	Reserved
	32
	Shall be set to zero

	if (MBS MAP messsage allocation included = 1) {
	
	

	….
	
	

	}
	—
	—


[Add the following new section before the section 7 on page 492]
6.3.28 Emergency Service

Emergency Service is defined as a service to provide emergency alert for such as earthquake, storm or tidal wave warning to subscribers in a specific geographical location. BS shall transmit the CIDs for Emergency Service TLV encoding (see table 563) via DCD message that a MS requires to identify a MAC PDU containing Emergency Service Message (i.e. ESM). CIDs specified by the CIDs for Emergency Service TLV encoding shall not be assigned to the MS’s connection which is established via DSA transaction. The BS may broadcast a non-emergency alert information (e.g. commercial advertisement and announcement) via ESM.
The BS may broadcast ESM(s) either through an MBS permutation zone or through a normal DL zone (e.g. PUSC, FUSC and so on). If the BS decides to broadcast the ESM(s) through the MBS permutation zone, BS shall transmit MBS_MAP_IE with indication of ESM existence in the MBS permutation zone (see 8.4.5.3.12). Even though an MS isn’t watching MBS channel, the MS shall check at least the two parameters in an MBS_MAP IE (i.e. the Macro diversity enhanced and the Existence of Emergency Service Message) if there is. If the MS detects existence of ESM(s) through MBS permutation zone when MS decodes MBS_MAP IE, the MS shall decode MBS_MAP message in order to identify the MBS data burst on which MAC PDU containing Emergency Service Message(s) will be transmitted.

Instead of Broadcast Control Pointer IE (see 8.4.5.3.25), an Extended Broadcast Control Pointer IE (see 8.4.5.3.30) may be used to indicate the frame in which ESM(s) shall be transmitted. When an MS in Idle Mode or Sleep Mode receives the Extended Broadcast Control Pointer IE with Type = 0x0 during his own interval (i.e. Paging Listening Interval in Idle Mode or Listening Window in Sleep Mode), the MS shall wake up in the frame specified by the Extended Broadcast Control Pointer IE and keep awake during Transmission Duration indicated by the Extended Broadcast Control Pointer IE.
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