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#partially omitted
5.4.2
Transfer of Synchronisation Information for MBMS procedure (without user data)
5.4.2.1
Successful operation

The purpose of the Transfer of  Synchronisation Information for MBMS procedure is to transfer synchronisation information from the CN to the RAN Access node at the end of each synchronization sequence (see [4, 6]) to improve the RAN Access node resynchronization in case of packet loss.

The Frame Handler function within the CN retrieves the synchronisation time stamp from its internal clock and the total packet counter and total octet counter from its internal memory, formats the frame header and frame payload into the appropriate PDU Type and sends the RAN Access interface UP frame PDU to the lower layers for transfer across the RAN Access interface. 
Furthermore, the SYNC PDU towards RAN Access node could contain length of each packet if supported.
Upon reception of a user data frame, the RAN Access interface UP protocol layer checks the consistency of the RAN Access interface UP frame as follows:

-
The Frame Handler function checks the consistency of the frame header and the consistency of the synchronisation time stamp, total packet counter, total octet counter and packets length counter value if contained.
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Figure 5.4.2.1-1. Successful Transfers of Synchronisation Information.

5.4.2.2
Unsuccessful operation

If the RAN Access interface UP frame without user data is incorrectly formatted or cannot be correctly treated by the receiving RAN Access interface UP protocol layer, the RAN Access interface UP protocol layer shall either discard the frame or pass it to the upper layers with a frame classification indicating a corrupted frame.

5.5
Elements for the SYNC protocol

5.5.1
General

In the present document the structure of frames will be specified by using figures similar to Figure 5.5.1-1.

	Bits


	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	Field 1
	Field 2
	1
	Octet 1
	Header part

	Field 3


	Field 4
	2
	Octet 2
	

	Field 4 continue
	Spare
	
	Octet 3
	

	Field 6
	2
	Octet 4

Octet 5
	Payload part

	Field 6 continue
	Padding
	
	
	

	Spare extension
	0-m
	
	



Figure 5.5.1-1. Example frame format.
Unless otherwise indicated, fields which consist of multiple bits within an octet will have the more significant bit located at the higher bit position (indicated above frame in Figure 5.5.1-1). In addition, if a field spans several octets, more significant bits will be located in lower numbered octets (right of frame in Figure 5.5.1-1).

On the Iu/M1 interface, the frame will be transmitted starting from the lowest numbered octet. Within each octet, the bits are sent according decreasing bit position (bit position 7 first).

Spare bits should be set to "0" by the sender and should not be checked by the receiver.

The header part of the frame is always an integer number of octets. The payload part is octet rounded (by adding 'Padding' when needed).

The receiver should be able to remove an additional spare extension field that may be present at the end of a frame. See description of Spare extension field.

5.5.2
Frame format for the SYNC protocol

5.5.2.1
Transfer of Synchronisation Information without payload (SYNC PDU Type 0)

This Frame Format is defined to transfer synchronisation information over the RAN Access Interface UP without user data payload.

The following shows the SYNC frame structure for PDU TYPE 0 data frame of the RAN Access Interface UP protocol at the SAP towards the transport layers (TNL-SAP).

	Bits


	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=0)
	Spare
	1
	Frame Control Part

	Time Stamp
	2
	

	Packet Number
	2
	

	Elapsed Octet Counter
	4
	

	Total Number Of Packet
	3
	

	Total Number Of Octet
	5
	

	Header CRC
	Padding
	1
	Frame Check Sum Part



Figure 5.5.2.1-1. SYNC PDU Type 0 Format.

The SYNC PDU TYPE 0 data frame is made of two parts:

1)
SYNC Frame Control part (fixed size);

2)
SYNC Frame Check Sum part (fixed size);

5.5.2.2
Transfer of User Data for MBMS with uncompressed header (SYNC PDU Type 1)

This Frame Format is defined to transfer user data over the RAN Access Interface UP for user data with uncompressed header.

The following shows the SYNC frame structure for PDU TYPE 1 data frame of the RAN Access Interface UP protocol at the SAP towards the transport layers (TNL-SAP).

	Bits


	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=1)
	Spare
	1
	Frame Control Part

	Time Stamp
	2
	

	Packet Number
	2
	

	Elapsed Octet Counter
	4
	

	Header CRC
	Payload CRC
	2
	Frame Check Sum Part

	Payload CRC
	
	

	Payload Fields
	1–n
	Frame Payload part

	Payload Fields
	Padding
	
	

	Spare extension
	0-4
	



Figure 5.5.2.2-1. SYNC PDU Type 1 Format.
The SYNC PDU TYPE 1 data frame is made of three parts:

1)
SYNC Frame Control part (fixed size);

2)
SYNC Frame Check Sum part (fixed size);

3)
SYNC Frame Payload part (SDU sizes rounded up to octets [Note: this does not consider the usage of spare extension field]).

5.5.2.3
Transfer of User Data for MBMS with compressed header (SYNC PDU Type 2)

This Frame Format is defined to transfer user data over the RAN Access Interface UP for user data with compressed header.
The following shows the SYNC frame structure for PDU TYPE 2 data frame of the RAN Access Interface UP protocol at the SAP towards the transport layers (TNL-SAP). 
For this version of the specification, SYNC PDU TYPE 2 is only applicable if the the RAN Access Interface UP is the Iu UP, it shall not be used over M1.
	Bits


	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=2)
	Spare
	IPv6 indic
	1
	Frame Control Part

	Time Stamp
	2
	

	Packet Number
	2
	

	Elapsed Octet Counter
	4
	

	PDCP Information
	1
	

	Uncompressed Payload IP header
	20(40)
	

	Header CRC
	Payload CRC
	2
	Frame Check Sum Part

	Payload CRC
	
	

	Payload Fields
	1–n
	Frame Payload part

	Payload Fields
	Padding
	
	

	Spare extension
	0-4
	



Figure 5.5.2.3-1. SYNC PDU Type 2 Format.

The SYNC PDU TYPE 2 data frame is made of three parts:

1)
SYNC Frame Control part (fixed size);

2)
SYNC Frame Check Sum part (fixed size);

3)
SYNC Frame Payload part (SDU sizes rounded up to octets [Note: this does not consider the usage of spare extension field]).

5.5.2.4
Transfer of Synchronisation Information with Length of Packets (SYNC PDU Type 3)

This Frame Format is defined to transfer synchronisation information over the RAN Access Interface UP with Length of Packets.

The following shows the SYNC frame structure for PDU TYPE 3 data frame of the RAN Access Interface UP protocol at the SAP towards the transport layers (TNL-SAP).
	Bits


	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=3)
	Spare
	1
	Frame Control Part

	Time Stamp
	2
	

	Packet Number
	2
	

	Elapsed Octet Counter
	4
	

	Total Number Of Packet
	3
	

	Total Number Of Octet
	5
	

	Header CRC
	Payload CRC
	2
	Frame Check Sum Part

	Payload CRC
	
	

	Length of the 1st Packet
	1.5* (Packet Number -1) + 2
	Frame Payload part

	Length of the 1st Packet (cont)
	Length of 2nd packet
	
	

	…
	
	

	 Length of the Nth Packet
	
	

	Length of the Nth Packet (cont)
	Padding
	
	

	Spare extension
	0-4
	



Figure 5.5.2.4-1. SYNC PDU Type 3 Format (Odd number of packets, i.e. N=1, 3, 5, …)
	Bits


	Number of Octets

	7
	6
	5
	4
	3
	2
	1
	0
	

	PDU Type (=3)
	Spare
	1
	Frame Control Part

	Time Stamp
	2
	

	Packet Number
	2
	

	Elapsed Octet Counter
	4
	

	Total Number Of Packet
	3
	

	Total Number Of Octet
	5
	

	Header CRC
	Payload CRC
	2
	Frame Check Sum Part

	Payload CRC
	
	

	Length of the 1st Packet
	1.5* Packet Number 
	Frame Payload part

	Length of the 1st Packet (cont)
	Length of the 2nd  Packet
	
	

	…
	
	

	 Length of the Nth Packet
	
	

	Spare extension
	0-4
	



Figure 5.5.2.4-2. SYNC PDU Type 3 Format (Even number of packets, i.e. N=2, 4, 6, …)
The SYNC PDU TYPE 3 data frame is made of three parts:

1)
SYNC Frame Control part (fixed size);

2)
SYNC Frame Check Sum part (fixed size);
3)
SYNC Frame Payload part (variable size); the size of the SYNC Frame Payload part is the length of the Length of the Nth Packets IE in octets = 1.5* (Packet Number -1) + 2 + the length of Spare Extension, if the number of packets is odd in the synchronization sequence; the length of the Length of the Nth Packets IE in octets = 1.5* Packet Number + the length of Spare Extension, if the number of packets is even in the synchronization sequence.
5.5.3
Coding of information elements in frames

5.5.3.1
PDU Type

Description: The PDU type indicates the structure of the SYNC frame. The field takes the value of the PDU Type it identifies: i.e. "0" for PDU Type 0. The PDU type is in bit 4 to bit 7 in the first octet of the frame. 
Value range: {0=synchronisation frame without payload, 1=user data with synchronisation frame for uncompressed headers, 2=user data with synchronisation frame for compressed headers, 3=synchronisation frame with Length of Packets, 4-15=reserved for future PDU type extensions}

Field length: 4 bits

5.5.3.2
Timestamp

Description: Relative time value for the starting time of a synchronization sequence within the synchronisation period. 

Value range: {0...60000-1} Unit: multiples of 10ms.

Note:
The value range allows for a synchronisation period of 600s.

Field length: 2 octets

5.5.3.3
Packet Number

Description: This parameter indicates the number of SYNC PDUs within the synchronization sequence. It helps the RAN Access node to notice the loss of SYNC PDUs. Additionally it is used to reorder the PDUs in the RAN Access node. The Packet number is reset at the end of every synchronisation sequence. SYNC PDUs of Type 0 and Type 3 are not counted by this parameter.
Value range: {0..216-1}.

Field length: 2 octets.

5.5.3.4
Elapsed Octet Counter

Description: This parameter indicates the number of elapsed cumulative octets cumulatively within one synchronisation sequence. It helps the RAN Access node to know how many packets were not received in case of packet loss. This counter is reset at the end of every synchronisation sequence. Octets of SYNC PDUs of Type 0 and Type 3 are not counted by this parameter.

Value range: {0..232-1}.

Field length: 4 octets.

5.5.3.5
Total Number Of Packet
Description: This parameter indicates cumulatively the number of the packets for the MBMS service within one synchronization period. SYNC PDUs of Type 0 and Type 3 are not counted by this parameter.
Value range: {0..224-1}. 
Note: In case of soft combining and MBSFN(except for case MRNC is used and TDM multiplexing is used), the parameter shall be ignored in RNC.
Field length: 3 octets.

5.5.3.6
Total Number Of Octet 
Description: This parameter indicates cumulatively the number of the octets for the MBMS service within one synchronization period. Octets of SYNC PDUs of Type 0 and Type 3 are not counted by this parameter.
Value range: {0..240-1}. 
Note: In case of soft combining and MBSFN(except for case MRNC is used and TDM multiplexing is used), the parameter shall be ignored in RNC.
Field length: 5 octets.

5.5.3.7
PDCP Information

Description: This parameter contains PDCP Information as specified in [3].

Value range: as specified in [3].

Field length: 1 octet.

5.5.3.8
IPv6 Indicator

Description: This parameter indicates whether the Uncompressed Payload IP header is of IPv6 type.

Value range: {0=IPv4, 1=IPv6}.

Field length: 1 bit.

5.5.3.9
Uncompressed Payload IP header

Description: This parameter provides the uncompressed IP header of the payload.

Value range: {any value}

Field length: 20 octets if IPv6 Indicator=0, 40 octets if IPv6 Indicator=1.

5.5.3.10
Header CRC

Description: This field contains the CRC of all fields in Frame Control Part. The CRC is a 6-bit checksum based on the generator polynom G(D) = D6+D5+D3+D2+D1+1, see subclause 5.6.2. With this CRC all error bursts shorter than 7 bits are detected, as well as all odd number of bits faulty (and two-bit faults) when the protected area is shorter than 24 bits, (max 3 octets).

Field length: 6 bits.

5.5.3.11
Payload CRC

Description: This field contains the CRC of all the fields (including Padding and possible Spare extension) of the Frame Payload Part. The CRC is a 10 bit checksum based on the generator polynom G(D) = D10+ D9+D5+D4+D1+1, see subclause 5.6.2. With this CRC all error bursts shorter than 11 bits are detected, as well as all odd number of bits faulty (and two-bit faults) when the protected area is shorter than 500 bits (max 62 octets).

Field length: 10 bits.

5.5.3.12
Padding

Description: This field is an additional field used to make the frame header or payload part an integer number of octets when needed. Padding is set to "0" by the sender and is not interpreted by the receiver.

Value range: {0–127}.

Field length: 0–7 bits.

5.5.3.13
Spare

Description: The spare field is set to "0" by the sender and should not be interpreted by the receiver. This field is reserved for later versions.
Value range: (0–2n-1).

Field Length: n bits.

5.5.3.14
Spare extension

Description: The spare extension field is reserved for extension in later versions. It shall not be sent. The receiver should be capable of receiving a spare extension. The spare extension should not be interpreted by the receiver since in later versions of the present document additional new fields might be added in place of the spare extension. The spare extension can be an integer number of octets carrying new fields or additional information; the maximum length of the spare extension field (m) depends on the PDU type.

Value range: 0–2m*8-1.

Field Length: 0–m octets. For PDU Types in the set {0,1}, m=4. For PDU Types in the set {14}, m=32.

5.5.3.15
Payload fields

Description: This field contains the payload of the MBMS user data.

Value range: {any value}.

Field length: n bits

5.5.3.16
Length of the Nth Packet
Description: This parameter indicates the length of the SYNC PDU within the synchronization sequence in octects. It helps the RAN Access node to recover from de-synchronization in case of the loss of consecutive SYNC PDUs. 
Value range: {0..212-1}
Field length: 12 bits



5.5.4
Timers

not applicable

5.6
Handling of unknown, unforeseen and erroneous protocol data

5.6.1
General

void

5.6.2
CRC Calculation

The parity bits are generated by one of the following cyclic generator polynomials:

gCRC6(D) = D6 + D5 + D3 + D2 + D1 + 1;

gCRC10(D) = D10 + D9 + D5 + D4 + D1 + 1.

Denote the bits to be protected of a frame by [image: image2.wmf]i
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. Ai is the length of the protected data and Li is 6 or 10 depending on the CRC length.

The encoding is performed in a systematic form, which means that in GF(2), the polynomial
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yields a remainder equal to 0 when divided by gCRC6(D) and the polynomial
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yields a remainder equal to 0 when divided by gCRC10(D). If [image: image7.wmf]0
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5.6.3
Relation between input and output of the Cyclic Redundancy Check

The protected bits are left unchanged in the frame. The parity bits for the Header CRC are put in the Header CRC field with[image: image9.wmf]1
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 being the highest bit position of the first octet of the Header CRC field. The parity bits for the Payload CRC are put in the Payload CRC field with[image: image10.wmf]1
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 being the highest bit position of the first octet of the Payload CRC field.
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