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1 Purpose

The purpose of this paper is to propose to simplify the RET proposal by using a much simpler layer 2 – the basic connectionless mode of HDLC- which fulfils the requirements.

2 Introduction

In the current TR25.802, the data link layer is basically defined as HDLC to be used in connected mode in conformance with the requirements of ISO/IEC 13239:2000.

This is also operated in master-slave configuration i.e. the primary station is always in control of the bus and the secondary station only answers frames sent by the master.

This mode of HDLC includes an extensive set of commands and the complexity of connected states to manage. This has been mainly intended to provide a full duplex link to report alarm messages. However, this does not justify in itself the complexity of this mode: the same requirement can be achieved with the much simpler connectionless mode of HDLC. This mode can also be used in the same master-slave configuration.
3 Requirements fulfilled with Connectionless Mode   

3.1 Connection-oriented (UNC) vs connectionless mode (UCC)

The HDLC layer 2 defines five classes of procedures. The UNC, TWA currently described in [1] is the most elaborated one because it is connection-oriented. It means that in comparison to the connectionless class, it provides with data link layer connection establishment, data link layer termination, numbering management, flow control, acknowledgment and error recovery. 

Consequently, this TWA, UNC mode includes an extensive list of commands as basic repertoire:

	Commands primary station
	Commands secondary station

	Frame type I
	Frame type I

	Frame type RR
	Frame type RR

	Frame type SNRM
	Frame type UA

	Frame type DISC
	Frame type DM

	Frame type XID
	Frame type RNR

	
	Frame type FRMR


In comparison, the connectionless mode (UCC) which is the most basic mode has a very simple basic repertoire:
	Commands primary Station
	Commands Secondary Stations

	Frame Type UI 
	Frame type UI


3.2 Requirements for RET WI

However the basic requirements of RET WI –as seen from the user layer of the data link  i.e. layer 7 and as defined in ref [1]-  is entirely fulfilled with UCC because UCC is also capable of two-way alternate or two-way simultaneous, of sending commands and receiving responses in a master-slave configuration, of polling function. 

To that respect, it entirely fulfils the requirement expressed in ref[1] for the layer 7 in section 8 and can provide the same support as the UNC currently does in section 7 of [1] for the layer 7 commands and alarm reporting functions.
The UCC mode also features some options if needed to enhance the performance in a gradual approach if desired as shown in table 13 of ref [2].
Commands/Response

A layer 7 command can be answered in the connectionless mode UCC in a similar master-slave approach to the RET, TMA…:
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It can be seen that there is no need of connection establishment phase and no connection contexts to manage. Whenever the primary station needs to send UI frame, this can even be done immediately since there is no flow control in connectionless service.

However, the commands/responses is still equivalently secured in UCC as for UNC because the timeout function is also provided in UCC mode as described in section 6.13.4.3 of reference [2]. This allows to detect a no-reply or lost-reply condition. This function is definitely mandatory for a primary station operating in UCC mode.

In addition, the exchange is also already protected by another timeout at the layer 7 which is set to one second according to section 8 of reference [1].
Alarm Reporting

The alarm reporting also works in a master-slave configuration in current TR25.082. This means that the slave station needs to wait for a polling request to report an alarm, a set of alarms in case, or even a rapid sequence of state changes such as setting/clearing. The error status is transmitted as a list of error codes to interpret in the alarm response message.

The mechanism described in reference [1] is to take advantage of the polling function provided by the UNC, TWA mode to include an alarm report in the response message of this polling. The frequency of this trigger can be fixed between 300 ms and 1 minute. However, the likehood to have 300 ms is low because it would entail lot of traffic and the risk of garbling responses increases with the traffic.

The same mechanism can be used in UCC mode: when a secondary station correctly receives a UI command frame with the P bit set to “1”, the secondary station can send in a UI response frame including the alarm report layer 7 payload that needs to be sent followed by a UI response frame with the F bit set to “1” of zero length information field. 

The time-out function is started in the UCC mode at the time the UI command frame is sent out with the P bit set to “1” and stopped when the UI response frame with the F bit set to “1” is received from the secondary station. If the timer runs out, a new frame with the P bit set to “1” can be resent. 

The TWA mode of operation is thus allowed by the fact that the primary station is not allowed to transmit until a UI response frame with F bit set to “1” is received or timeout expiry on no-response.  

4 Conclusion and Proposal  

It has been shown in this paper that the current UNC, TWA mode described for HDLC data link layer in section 7 of reference [1] and the TR25.802 is over-specified compared to the expected requirement. The same requirement can be equivalently and advantageously fulfilled by the basic connectionless UCC mode of [2].
It is therefore proposed to use this basic UCC mode as HDLC data link layer for the control of antenna line devices over the Iu-ant interface. The operating mode will equivalently be set to TWA, master-slave (unbalanced).

Ref [1]

AISG Control Interface for Antenna Line Devices

Ref [2]

High Level Data Link Control (HDLC) Procedures ISO/IEC 13239 
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