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1. Introduction
This P-CR proposes the Control field frames for Reliable Data Service in TS 24.250.
2. Reason for Change
The Control field frames for Reliable Data Service in TS 24.250 needs to be defined.
3. Proposal

It is proposed to capture the following text in TS 24.250.
* * * First Change * * * *

5
Frame structure and format of fields 
5.3
Control field

5.3.1
Control field format

The Control field identifies the type of frame and consists of 1 or 2 octets. The following types of control field frames are specified:

-
confirmed information transfer (I frame);

-
supervisory functions (S frame);

-
unconfirmed information transfer (UI frame); and

-
control functions (U frame).

The control field format for RDS is shown in figure 5.3.1-1.


[image: image1.wmf] 

N(

R

)

 

M

4

 

1

 

X

 

Control field b

its

 

S frame

 

I frame

 

 

UI frame

 

Frame

 

2

 

1

 

R

2

 

 

4

 

3

 

5

 

6

 

8

 

7

 

A

 

A

 

N(R)

 

0

 

1

 

1

 

X

 

X

 

0

 

S

2

 

S

1

 

X

 

X

 

U frame

 

1

 

1

 

M

3

 

M

1

 

M

2

 

1

 

0

 

          

N(S)

 

X

 

S

2

 

 

N(R)

 

N(U)

 

Octet

 

1

 

2

 

1

 

1

 

2

 

1

 

X

 

N(R)

 

S

1

 

 

R

3

 

 

R

1

 

 

X

 

X

 

X

 

R

3

 

 

R

2

 

 

R

1

 

 

X

 


Figure 5.3.1-1: Control field format
Table 5.3.1-1: Control field bits description
	Control field bits
	Description


	A
	 Acknowledgement request bit


	Mn
	 Unnumbered function bit

	N(R)
	 Receive sequence number

	N(S)
	 Send sequence number

	N(U)
	 Unconfirmed sequence number

	Sn
	 Supervisory function bit

	Rn
	 Selective acknowledgement bitmap bit

	X
	 Spare bit


Editor’s Note: The frame headers and control field bits are FFS.
5.3.2
Information transfer frame - I

The I frame shall be used to perform an information transfer between peer entities with acknowledgement. Each I frame has a send sequence number N(S), a receive sequence number N(R) and an acknowledgement request bit A, that may be set to 0 or 1. The use of N(S), N(R), and A is defined in clause 6.
Each I frame also contains Supervisary function bits S(n) and the Selective Acknoeledgement bitmap R(n) which are defined in subclause 5.3.3.
5.3.3
Supervisory frame - S

The S frame shall be used to perform supervisory control functions such as acknowledge I frames. The supervisory frame has Supervisory function bits S(n) that are used for encoding commands and responses which perform the supervisory control functions. Each supervisory frame has a receive sequence number N(R) and an acknowledgement request bit A, that may be set to 0 or 1. In acknowledged operation, all I and S frames contain R(n), the Selective Acknowledgement bitmap. The commands and responses are defined in subclause 5.4 and the use of S(n), N(R), A and R(n) is defined in clause 6.
5.3.4
Unconfirmed Information frame - UI

The UI frame shall be used to perform an information transfer between peer entities without acknowledgement. The UI frames contain N(U), the unconfirmed sequence number of transmitted UI frames. No verification of sequence numbers is performed for UI frames.
5.3.5
Unnumbered frame ‑ U

The U frame shall be used to provide additional link control functions. Each U frame has Unnumbered function bits M(n) that are used to encode link control commands and response. The U fame contains no sequence number. The commands and responses are defined in subclause 5.4 and the use of M(n) is defined in clause 6.
5.3.6
Control field parameters and associated state variables

The various parameters associated with the control field frames are described in this subclause.

5.3.6.1
Acknowledgement request bit (A)

All I and S frames contain the Acknowledgement Request (A) bit.

The A bit set to 1 is used to solicit an acknowledgement (i.e., an I or S frame) from the receiver. The A bit set to 0 is used to indicate that the receiver is not requested to send an acknowledgement.

5.3.6.2
Acknowledged operation variables and parameters

5.3.6.2.1
Send state variable V(S)

In acknowledged operation, each originator shall have an associated send state variable V(S) when using I frames. V(S) denotes the sequence number of the next in-sequence I frame to be transmitted. V(S) can take on the value 0 through (MAX SEQUENCE NUMBER -1). The value of V(S) shall be incremented by 1 with each successive I frame transmission, and shall not exceed acknowledge state variable V(A) by more than the maximum number of outstanding I frames k. The value of k may be in the range 1 ( k ( (MAX SEQUENCE NUMBER/2 -1). V(S) shall not be incremented when an I frame is retransmitted.

5.3.6.2.2
Acknowledge state variable V(A)

In acknowledged operation, each peer originator shall have an associated acknowledge state variable V(A) when using I frame and supervisory frame commands and responses. V(A) identifies the first I frame in the transmit window, so that V(A) ‑ 1 equals N(S) of the last in-sequence acknowledged I frame. V(A) can take on the value 0 through (MAX SEQUENCE NUMBER -1). The value of V(A) shall be updated by the valid N(R) values received from its peer (see subclause 5.3.6.2.5). A valid N(R) value is in the range V(A) ( N(R) ( V(S).

5.3.6.2.3
Send sequence number N(S)

In acknowledged operation, only I frames contain N(S), the send sequence number of transmitted I frames. At the time that an in-sequence I frame is designated for transmission, the value of N(S) is set equal to the value of the send state variable V(S).

5.3.6.2.4
Receive state variable V(R)

In acknowledged operation, each receiver shall have an associated receive state variable V(R) when using I frame and supervisory frame commands and responses. V(R) denotes the sequence number of the next in-sequence I frame expected to be received. V(R) can take on the value 0 through (MAX SEQUENCE NUMBER -1). The value of V(R) shall be incremented by one with the receipt of an error-free, in-sequence I frame whose send sequence number N(S) equals V(R).

5.3.6.2.5
Receive sequence number N(R)

In acknowledged operation, all I frames and supervisory frames contain N(R), the expected send sequence number of the next in-sequence received I frame. At the time that a frame of the above types is designated for transmission, the value of N(R) is set equal to the value of the receive state variable V(R). N(R) indicates that the receiver transmitting the N(R) has correctly received all I frames numbered up to and including N(R) ‑ 1.

5.3.6.2.6
Selective Acknowledgement (SACK) bitmap R(n)

In acknowledged operation, all I and S frames contain R(n), the SACK bitmap. At the time that a S frame is designated for transmission, the value of each bit R(n) in the bitmap shall be set to 0 or 1 depending on whether I frame number N(R) + n has been received or not. R(n) = 1 indicates that the receiver transmitting the S frame has correctly received I frame number N(R) + n. R(n) = 0 indicates that the receiver transmitting the S frame has not correctly received I frame number N(R) + n. The SACK bitmap contains 3 bits. 

5.3.6.3
Unacknowledged operation variables and parameters

5.3.6.3.1
Unconfirmed send state variable V(U)

Each originator shall have an associated unconfirmed send state variable V(U) when using UI frame commands. V(U) denotes the sequence number of the next UI frame to be transmitted. V(U) can take on the value 0 through (MAX SEQUENCE NUMBER -1). The value of V(U) shall be incremented by 1 with each successive UI frame transmission.

5.3.6.3.2
Unconfirmed sequence number N(U)

Only UI frames contain N(U), the unconfirmed sequence number of transmitted UI frames. At the time that a UI frame is designated for transmission, the value of N(U) is set equal to the value of the unconfirmed send state variable V(U).

5.3.6.3.3
Unconfirmed receive state variable V(UR)

Each receiver shall have an associated unconfirmed receive state variable V(UR) when using UI frame commands. V(UR) denotes the sequence number of the next in-sequence UI frame expected to be received. V(UR) can take on the value 0 through (MAX SEQUENCE NUMBER -1).

* * * End of Changes * * * *
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