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1. General
During RAN#32, the WI for “Interface to Control Tower Mounted Amplifiers” has been agreed and it was proposed to review the AISG (Antenna Interface Standards Group) 2.0 firstly as a base for further study. 
AISG 2.0 has been released in June this year, its contents mainly focus on TMA and are designed with three layers (includes only layers 1, 2 and 7). This paper will mainly review the layer 7(the application layer) of this specification. 
2. TMA application layer
There are some required functions for the interface of control TMA.
· Functions for TMA software upgrade
· Functions for TMA alarm 

· Functions for configuration/query of TMA (gain/mode, etc.)
· Other common functions for all ALD
Above functions are described in ASIG 2.0 (part of them referred to TS 25.463). In the following we are going to provide some analysis and propose the way forward.
2.1

TMA software upgrade functions
2.1.1
Descriptions
TMA software upgrade functions are not defined in AISG 2.0 but referred to TS 25.463, they include three common elementary procedures, and the usage of them is described at annex C in TS 25.463.
	Download Start
	optional
	This procedure is mandatory if the software download feature is supported

	Download Application
	optional
	This procedure is mandatory if the software download feature is supported

	Download End
	optional
	This procedure is mandatory if the software download feature is supported


2.1.2
Questions/Advice
In general, TMA software has the requirements for upgrade, since the corresponding TMA functions would be changed time to time.

Advice1: Change the software download feature from optional to mandatory.
On the other hands, it is not very convenient to know whether or not a TMA supporting download feature nowadays. Generally, there are two ways for user to know whether or not TMA supporting software upgrade functions: one is to lookup reference manual; the other is to download first and wait failure or success.
Advice2: Provide functions to enable it more convenient to know whether a TMA supporting download feature or not.
2.1.3
Proposals
It is suggested to keep the software upgrade function as defined in TS 25.463 with some small modification (see Advice1) or enhancement (see Advice2) for convenience to user, and Advice 2 is preferable.
2.2

TMA alarm related functions
2.2.1
Descriptions
TMA may meet faults, and it is necessary to report the faults to operator, and operator could do corresponding treatments, such as replace the faulted TMA. There are two alarm states: Raised and Cleared, state Raised alarm is also called Active Alarm (referred to the definition in TS 25.463). In addition to the common procedures defined in TS 25.463, such as 

· Clear Active Alarms. Clear all stored alarm information in ALDs (Antenna Line Devices).
· Get Alarm status. Get the active alarm codes from ALDs.
· Self Test. A test procedure executed by ALDs and it may include a check of physical and processor functions. The return codes shall include alarm codes if ALDs detect faults.
 AISG 2.0 adds some new specified procedures, alarm codes and clarifications:
· TMA Alarm Indication
· TMA Clear Active Alarms
· TMA Get Alarm status
· Add some new alarm codes (referred to annex B in AISG 2.0)

· Add clarifications for the usage of 3GPP Clear Alarms and Get Alarm Status (referred to the chapter 8.5 in AISG 2.0)
There are two types of TMA alarm states reporting methods:
· TMA reports alarm state changes to the primary device automatically (with TMA Alarm indication procedure): when TMA subscribe the alarm (after performing the Alarm Subscribe procedure), TMA shall report the alarm states if and only if any alarm state changes (state Raised change to state Cleared or vise versa) during the period of time since the last report state.
· The primary device asks the secondary to report active alarms states (with TMA Get Alarm Status or Get Alarm Status procedure), for example, in case of the happening of linkage broken between TMA and primary device in a short time, the TMA Alarm Indication procedure can not work properly.
2.2.2
Questions/Advice
2.2.2.1
3GPP Clear Active Alarms and Get Alarm Status

There is a description for the usage of Clear Active Alarms and Get Alarm Status (referred to 8.5 at AISG 2.0), when an ALD with multi subunits receive ClearActiveAlarms or GetAlarmStatus message, it shall return a single procedure response message. But a question happens, if those subunits have different responses, such as, some subunits failure and some success, how to form a single response message?
· Choice1: Add some clarifications for 8.5 in AISG 2.0, such as only all subunits return success then the ALD return a success response message.
· Choice2: All subunits’ response information could be cumulated together to form a single response message, which would make sure no subunits’ response information losing.

Advice: Choice1 is better because it is simple and need not do much modification to the format of response message.
2.3

TMA Configuration/Query functions
2.3.1
Descriptions
The main functions of the interface to control TMA are setting/getting TMA gain remotely. In addition to some common elementary procedures, AISG 2.0 adds some functions for setting/getting of Mode, Gain, Additional data and User data.
· Mode setting/getting. TMA has two modes: Normal and Bypass Mode.
· TMA Set Mode
· TMA Get Mode
· Gain setting/getting.

· TMA Set Gain
· TMA Get Gain

· Inquire the functions TMA supported. Such as whether support Bypass Mode or not.
· TMA Get Supported functions

· Device data setting/getting. Device data referred to the definition in annex C.
· TMA Set Device Data

· TMA Get Device Data

· Inquire the subunits number in TMA.
· TMA Get Number of Subunits

2.3.2
Questions/Advice
2.3.2.1
Setting/Getting of non-linear gain steps
· There is a sentence described not very clear in TMA Set Gain (referred to 8.4.4 in AISG 2.0). “For non-linear steps: Gdemanded must be equal to a supported value.” But the so called “supported value” is not given clearly, it maybe equal to Gmin, Gmax or any value between Gmin and Gmax.
· There is a description of TMA Get Supported Functions procedure: “If the resolution is zero, then non linear gain steps are supported (e.g. 3dB and 6dB and 12dB).” However there is not a clear definition of “non linear gain steps”, just gives examples, 3dB and 6dB and 12dB, in fact 24dB is also acceptable.
Advice: Add the definition and clarify the usage of non linear gain steps (referred to 8.4.3/8.4.4 in AISG 2.0), and supply related setting/getting functions for it if needed.
2.3.2.2
Setting/Getting gain in Bypass Mode
AISG 2.0 gives clearer definition for gain setting/getting in Bypass Mode than AISG 1.1. But there are still some questions. According to what AISG 2.0 defined that when TMA is in Bypass Mode:

· TMA Set Gain procedure shall be performed, which means TMA gain can be configured although the actual TMA gain is zero in Bypass Mode.
· TMA Get Gain procedure shall not be performed and TMA should return fail code BypassMode, which means the configured gain of TMA can not be inquired.
But it seems not reasonable: the user can configure a TMA gain in Bypass mode, but he/she can not inquire the value what he/she has configured unless switched the TMA mode from Bypass to Normal.
· Choice1: TMA Get gain shall be performed and return the configured value too as well as TMA Set Gain can be performed in Bypass mode.
· Choice2: TMA Set gain shall return the fail code BypassMode too as well as TMA Get Gain does in Bypass mode.
Advice: Choice1 is a better choice, since it facilitates the user.
2.3.3
Proposals
As mentioned above, those configuration/query functions for TMA recommend adding to 3GPP, and doing some small modifications and clarifications for some functions if needed.
2.4

Other common procedures
2.4.1
Descriptions
The application layer includes the common elementary procedures as defined in TS 25.463 (referred to 8 in AISG 2.0). Besides some have mentioned above (Get Alarm Status, Clear Active Alarms, Alarm Subscribe, Self Test, Download Start, Download Application and Download End), there are still some common elementary procedures that can be supported by TMA.
· Reset Software. It is used to reset the secondary devices software initiated by the primary device.

· Get Information. It is used to get the product number and the serial number of the secondary device.
· Read User Data. The secondary device sends the user specific data stored in a user data area to the primary device.
· Write User Data. The secondary device stores the user defined data, e.g. inventory information.
· Vendor Specific Procedures. It is intended for vendor specific purposes, such as testing.
2.4.2
Proposals
There are no special comments for those common elementary procedures, which might be suitable for TMA too. If there is any modification to them, it should be considered not only for TMA, but also for other ALDs (at least RET devices).
3. Other Questions/Advice
3.1

Is it necessary to divide the TMA application part into single-TMA and multi-TMA
TS 25.463 divides the RET application part into two parts: single-antenna part and multi-antenna part, although there is not such a division in AISG 1.1. Does it mean new defined TMA application might be divided into two parts, e.g. single-TMA and multi-TMA, although there is only the multi-TMA being defined in AISG 2.0?
· Choice1: Considering keeping the same treatment as RET, it is necessary to divide the description into different charts for single-TMA and multi-TMA respectively.
· Choice2: Since it is described clearly in AISG2.0 that there is only multi-TMA and so called a single-TMA is equal to a multi-TMA with a single subunit. So, it is not necessary to add double mount of specific elementary procedures for TMA.
Advice: Choice2 is better, since it is more often to find two or more TMAs being used in Node B, and the definition of multi-TMA includes single-TMA.
3.2

Add some descriptions/examples for TMA in common elementary procedures too
There are some descriptions/examples for RET in common elementary procedures, such as the descriptions for Selt Test procedure (referred 6.5.6 in TS 25.463). Those common elementary procedures should add some descriptions/examples for TMA too, if the procedures are used for all ALDs including RET and TMA.
Advice: Add some descriptions/examples for TMA too, besides those existing descriptions for RET in the common elementary procedures.
3.3

Fixed length of serial number maybe is more convenient for user
The combination of Vendor ID (two-letter codes) and the product Serial Number form a unique identity for a TMA (also for every ALD), and the length of Serial Number is 17 bytes at most. But different vendors may have different length of Serial Number, which is not convenient for user to record it. For example: some Serial Numbers occupy whole 17 bytes, some only need a few bytes less than 17, some use empty space (0x20) behind or before other visible numbers, etc.
Advice: Use fixed length Serial Number for convenience e.g. filled with zero (0x30) if length is not enough for 17 bytes, and avoid using invisible characters in head and end of the Serial Number, such as: null (0x00) or empty space (0x20).
4. Conclusions

AISG 2.0 specifies some functions for the interface to control TMA, but the descriptions of these are not very clear and have many references to 3GPP specification. 
Therefore, in order to avoid cross-references and provide a clear 3GPP specification. It is suggested to incorporate the contents of AISG 2.0 in 3GPP relevant specifications with some modifications/clarifications taking into account analysis provided in this paper.
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