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Introduction
In RAN4 #68, actual works for “New BS specification re-structuring” [1] were started in RAN4 and work plan in [2] was agreed in the group. Furthermore, several high level analyses such as [3] were provided to investigate how to construct new BS specification structure. This paper provides further analysis on BS output power requirements as an example and discusses possible way forward to establish a new BS specification structure. In the context of the work plan in [2], these analyses given in this paper should better be done as ‘stage 2’ works after December 2013, however we believe some of these exercises would be useful to evaluate actual amount of future works and to elaborate a guide line to progress the work properly.
1. BS output power related terminologies in existing specifications
1.1 General

In [1], several high level analyses were provided and one of which was ‘BS output power’ and stated as below;
Fig.1: High level analyses on ‘BS output power’ given in [3]
In the following subsections, we try to provide further detailed analyses on each item related to ‘BS output power’ as examples considering the terminology definitions in existing specifications[4]
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[7] taking into account one of the principle in the work item description in [1] as:

Requirements from the legacy structure will remain exactly the same in the new specification structure without any modification.
Considering the principle of keeping the existing requirements in the existing specifications unchanged, we will not discuss or touch the technical contents of the existing requirements (or their technical elements) even when incompleteness or inconsistencies are found there, but try to find a better way to establish the new specification structure in a sensible way.
1.2 Terminologies related to ‘Maximum (carrier) output power’
The definitions of ‘Maximum output Power’ in each existing specification are listed below (underlines and italic fonts are introduced to emphasize the key points of the discussion).

TS25.104 (V12.0.0) [4]
Maximum output Power: The mean power level per carrier of the base station measured at the antenna connector in a specified reference condition.
TS25.105 (V11.2.0) [5]
Maximum output power: The mean power level per carrier of the base station measured at the antenna connector in a specified reference condition. The period of measurement shall be a transmit timeslot excluding the guard period.
TS36.104 (V12.0.0) [6]
Maximum output Power: The mean power level per carrier of the base station measured at the antenna connector in a specified reference condition.

TS37.104 (V12.0.0) [7]
Maximum carrier output power: Carrier power available at the antenna connector for a specified reference condition.
If we compare the definition of ‘mean power’ in the specifications, you will see:

TS25.104 (V12.0.0) [4]
Mean power: When applied to a W-CDMA modulated signal this is the power (transmitted or received) in a bandwidth of at least (1+  times the chip rate of the radio access mode. The period of measurement shall be at least one timeslot unless otherwise stated.

TS25.105 (V11.2.0) [5]
Mean power: When applied to a CDMA modulated signal this is the power (transmitted or received) in a bandwidth of at least (1+ ) times the chip rate of the radio access mode. The period of measurement shall be a transmit timeslot excluding the guard period unless otherwise stated.

NOTE:
The roll-off factor  is defined in section 6.8.1.
TS36.104 (V12.0.0) [6]
Mean power: When applied to E-UTRA transmission this is the power measured in the channel bandwidth of the carrier. The period of measurement shall be at least one subframe (1ms), unless otherwise stated.
TS37.104 (V12.0.0) [7]
Carrier power: The power at the antenna connector in the channel bandwidth of the carrier averaged over at least one subframe for E-UTRA, at least one slot for UTRA and the useful part of the burst for GSM/EDGE.

The following observations can be made:

Observation:

· Literally saying, TS25.104 (UMTS FDD) and TS36.104 (E-UTRA) have exactly the same definition for ‘Maximum output Power’ where the power is defined using the term ‘mean power’ measured ‘at least’ one time slot.

· TS25.105 (UMTS TDD) also has almost the same definition of ‘Maximum output Power’ to UMTS FDD and E-UTRA except the additional statement on the measurement period which shall be one transmit slot (not ‘at least one time slot as in UMTS FDD case) and excludes the guard period.
· TS37.104 (MSR) defines ‘Maximum carrier output power’ using the term ‘Carrier power’.
Interestingly, MSR specification (TS37.104) does not have any definition of ‘mean power’ however it uses the term ‘mean power’ 39 times (according to our Japanese version of Microsoft word) in it. As an example, you can find the term in the definition for ‘Occupied bandwidth’ in the following.

Occupied bandwidth: The width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage β/2 of the total mean power of a given emission.

1.3
Structure of ‘Definition’ clause

Looking into detailed definitions of ‘output power related terms’, it seems simple merger of these terminology considering literal appearance would cause potential misunderstanding and possible discrepancy between the definition and actual requirements in each clause in the new BS specification. Therefore it is propose to implement all these ‘definitions’ in the existing specifications should be carefully investigated. To be a safe side and follow the guideline agreed in the work item description, the following principle to establish ‘Definition’ clause of the new BS specification is proposed:
Proposals:

1. Introduce all the ‘Definitions’ from each single RAT or MSR specification ‘into the new BS specification as they are’.
2. Put these ‘Definitions’ as groups per RAT or MSR basis in separate sub-clauses.

3. If necessary, ‘General’ clause at the top of all the subclauses could explain applicability of these definitions.

As an example, probable clause structure and text for definitions of ‘Output power’ for each single RAT or MSR requirements are shown in Annex.

Conclusion
The paper provides further analysis on BS output power requirements as an example and discusses possible way forward to establish a new BS specification structure. Since we have slightly different or modulated definitions for the same terminology, it is proposed to keep the original definitions and implement them as groups when ‘Definition’ clause of the new BS specification is elaborated.
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Annex
Sample TP for ‘Definitions’ part

3
Definitions, symbols and abbreviations

3.1
General

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1]. The following sub-clauses define terminologies to be applicable to each single RAT or MSR requirements.
3.2
Definitions for UMTS FDD single RAT requirements

...

Maximum output Power: The mean power level per carrier of the base station measured at the antenna connector in a specified reference condition.
...

3.3
Definitions for UMTS LCR-TDD single RAT requirements

...

Maximum output power: The mean power level per carrier of the base station measured at the antenna connector in a specified reference condition. The period of measurement shall be a transmit timeslot excluding the guard period.
...

3.4
Definitions for E-UTRA single RAT requirements

...

Maximum output Power: The mean power level per carrier of the base station measured at the antenna connector in a specified reference condition.

...

3.5
Definitions for MSR requirements

...

Maximum carrier output power: Carrier power available at the antenna connector for a specified reference condition.
...

The BS output power in Example 2 is derived and organized as follows:


The common BS power requirements are merged into clauses 6.2.1 and 6.2.2. There are three essential parameters needed for the minimum requirement: one measured maximum power level, one rated (declared) power level and one configured power level (targeting the rated level). For all BS types, these are defined per carrier. They are introduced through the definitions of maximum carrier output power, rated carrier output power and configured carrier power. The mapping of these new definitions to the corresponding definitions in the legacy specifications are shown in Table 3. Note that there are a number of additional definitions in the legacy specifications, which are omitted here since they are not used anywhere in the requirements.


< Several lines are skipped here >


Table 3: Mapping from output power terminology in the legacy specifications to new terminology 


New term used in Example 2�
Legacy term used in TS 25.104�
Legacy term used in TS 25.105�
Legacy term used in TS 36.104�
Legacy term used in TS 37.104�
�
maximum carrier output power�
maximum output power�
maximum output power�
maximum output power�
maximum carrier output power�
�
rated carrier output power�
rated output power�
rated output power�
rated output power�
rated carrier output power�
�
configured carrier power�
rated output power (*)�
rated output power (*)�
rated output power (*)�
configured carrier power�
�
NOTE (*):	For TS 25.104, TS 25.105 and TS 36.104, the specifications do not distinguish between the rated output power declared by the manufacturer and the target maximum power that the BS is configured  to transmit.�
�
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