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1. Introduction
This P-CR proposes the acknowledged mode transmit procedures for reliable data service for TS 24.250.
2. Reason for Change
The procedures for acknowledged mode data transfer in TS 24.250 need to be defined.
3. Proposal

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

6
Protocol procedures

6.1
Overview

This clause describes the RDS protocol procedures between the UE and SCEF for acknowledged data service.

* * * Next Change * * * *

6.2
Procedures

6.2.1
Types of RDS procedures 

The following RDS protocol procedures are defined:

-
Acknowledged information transfer.
* * * Next Change * * * *

6.2.2
Acknowledged information transfer procedure

6.2.2.1
General

The purpose of the acknowledged information transfer procedure is for the originator to transfer I frames to receiver and receive acknowledgements for these frames from receiver. 

The originator shall store the history of the transmitted I frames, and shall remember the I‑frame transmission sequence. The history is used to decide which I frames to retransmit. Due to retransmission, the history is not necessarily an in-order sequence.

A frame within the receive window is either:

-
received: the frame has been correctly received; or

-
not received: the frame has not been correctly received.

A frame within the transmit window is either:

-
not yet transmitted: the frame has not yet been transmitted;

-
transmitted: the frame has been (re‑) transmitted, but the originator does not know if the frame has been received by the receiver;

-
acknowledged: the frame has been acknowledged by the receiver; or

-
marked for retransmission: the originator has decided to retransmit this I frame.

I frames shall be transmitted in ascending N(S) order. When I frames are retransmitted, the frame with the lowest N(S) shall be retransmitted first. This is used by the receiver to detect lost frames.
6.2.2.2
Transmitting I frames and requesting acknowledgements
If the originator has received information to be transmitted from upper layers, the information is inserted in an I frame. The control field parameters N(S) and N(R) shall be assigned the values V(S) and V(R), respectively. V(S) shall be incremented by 1 at the end of the transmission of the I frame.
The originator shall request an acknowledgement from the receiver by transmitting an I or S frame with the A bit set to 1. The originator may request an acknowledgement at any time. An acknowledgement shall be requested when:

-
the last I frame in a sequence of one or more I frames is transmitted; or

-
V(S) = V(A) + k as a result of the transmission of the I frame.

The originator shall transmit a frame in the following order of priority:

-
If there are any I frames marked for retransmission then the originator shall increment by 1 the retransmission count variable for the I frame with the lowest send sequence number N(S). If the retransmission count variable exceeds the value of N200, then the originator shall initiate the Establishment of acknowledged operation procedure as described in subclause 6.2.3. If the retransmission count variable does not exceed the value of N200, then the originator shall retransmit the I frame.

-
If the originator has a new I frame to transmit, if V(S) ( V(A) + k (where k is the maximum number of outstanding I frames) then the new I frame shall be transmitted.

-
If the originator has an acknowledgement to transmit then the originator shall transmit an S frame.

When requesting an acknowledgement, the originator shall set timer T201 and associate the timer with the I frame currently being transmitted, or, if the A bit is transmitted in an S frame, with the I frame last transmitted.
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Figure 6.2.4.2-1: Acknowledged information transfer procedure
6.2.2.3
Receiving I frames and sending acknowledgements
When the receiver receives a valid I frame whose N(S) is equal to the current V(R), the receiver shall:

-
pass the contents of the Information field to the appropriate upper layer entity;

-
increment its V(R) by 1; and

-
respond with a SACK frame, if the A bit of the received I frame was set to 1.
When the receiver receives a valid I frame whose N(S) is not in the range V(R) ( N(S) ( V(R) + k, the receiver shall discard the frame as a duplicate.

When the receiver receives a valid I frame where V(R) ( N(S) ( V(R) + k, then the receiver shall store the I frame until all frames from V(R) to N(S) ‑ 1 inclusive are correctly received. Once all the frames are correctly received the receiver shall then:

-
pass the contents of the Information field to the appropriate upper layer entity;; and

-
set its V(R) = N(S) + 1.

Whenever the receiver detects an error in the sequence of received I frames, it shall transmit an I or S frame.

If the receiver receives an I frame with a higher N(S) than the N(S) of the previously received I frame, and if there are I frames missing between these two N(S) values, then the receiver shall assume that the missing I frames have been lost. If the receiver receives an I frame with a lower N(S) than the N(S) of the previously received I frame, it can assume that its peer originator has (re‑) started retransmission due to the reception of an acknowledgement.

6.2.2.4
Receiving acknowledgements
On receipt of a valid I or S frame , the originator shall, if N(R) is valid, treat the N(R) contained in this frame as an acknowledgement for all the I frames it has transmitted with an N(S) up to and including the received N(R) ‑ 1. A valid N(R) value is one that is in the range V(A) ( N(R) ( V(S). If N(R) is not valid, then the received SACK bitmap shall be disregarded.

V(A) shall then be set to N(R).

On receipt of a valid SACK frame, the originator shall consider all I frames with the corresponding bit set to 1 in the SACK bitmap as acknowledged.

If timer T201 is active and associated with an acknowledged I frame, then timer T201 shall be reset.

The originator shall determine which I frames to retransmit by analysing its I frame transmission sequence history and the acknowledgements received. An unacknowledged I frame that was transmitted prior to an acknowledged I frame shall be considered lost and shall be marked for retransmission. Acknowledged I frames shall be removed from the I frame transmission sequence history.

* * * End of Changes * * * *
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