3GPP TSG-RAN WG4 (Radio) Meeting #58
R4-110913
Taipei, Taiwan, 21 – 25 February 2011
Agenda Item:
6.1.2
Source: 
Alcatel-Lucent
Title: 
Considerations of Manufacturer’s Declaration and Test Configurations for BS supporting CA
Document for:
Discussion
1.
Introduction

The Radio Frequency (RF) core requirements for Base Station (BS) supporting Carrier Aggregation (CA) were agreed during RAN4#57 [1, 2]. The discussion on the test requirements has started, and a way forward was agreed during RAN4#57AH [3].
In this paper, we provide some further points for consideration on Manufacturer’s Declaration and Test Configurations according to the agreed way forward.
2.
Discussion
2.1
Test Configurations

The agreed proposals in [3] on Test Configurations (TC) are list below:

Proposal 1: For base stations not conforming to 37.141, introduce to 36.141 a generic test configuration which would cover CA and multi carrier operations. Test configuration should be based on TC2 in 37.141.

Proposal 2: For 37.141 TC2 should be applicable also to CA.  For CA operation some modifications might be necessary.

Proposal 3: Only a test configuration according to supported CC combinations and the maximum aggregated channel bandwidth supported by the BS (as declared by the manufacturer) need to be tested.

It can be seen that the BS CA TC should be based on the current TC2 defined in TS 37.141 [4], which is copied below for reference:

4.8.2
TC2: E-UTRA multicarrier operation

The purpose of the TC2 is to test E-UTRA multi-carrier aspects.

4.8.2.1
TC2 generation

TC2 is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth.

●
Select the narrowest supported E-UTRA carrier and place it adjacent to the low edge of the RF bandwidth. Place a 5 MHz E-UTRA carrier adjacent to the high edge of the RF bandwidth. The specified FOffset-RAT shall apply. 

●
For transmitter tests, select as many 5 MHz E-UTRA carriers that the BS supports and that fit in the rest of the RF bandwidth. Place the carriers adjacent to each other starting from the high RF bandwidth edge. The nominal carrier spacing defined in clause 4.5.1 shall apply. The specified FOffset-RAT shall apply.

●
If 5 MHz E-UTRA carriers are not supported by the BS the narrowest supported channel BW shall be selected instead.

4.8.2.2
TC2 power allocation

Set the power of each carrier to the same power so that the sum of the carrier powers equals the rated output power for E-UTRA according to the manufacturer’s declaration in sub clause 4.7.2 d).

Note that it is agreed that only a TC according to the supported maximum aggregated channel bandwidth and Component Carrier (CC) combinations need to be tested (Proposal 3). For the generation of this test configuration, it is proposed in [5] to select the CC combination for the TC using the following algorithm:

Of all CC combinations supported by the BS

1.
Select those with the narrowest E-UTRA carrier at the lower edge.

2.
Of the combinations selected in the previous step, select one with the widest E-UTRA carrier at the higher edge. 

Place the narrowest E-UTRA carrier adjacently to the lower edge of the declared maximum supported aggregated channel bandwidth and the widest E-UTRA carrier adjacently to the higher edge of the declared maximum supported aggregated channel bandwidth. 

According to the above rule, a single CC combination would be selected for CA testing purposes. For example:

-
if declared maximum aggregated channel bandwidth would be 30MHz (CA_40), the following CC combination would be selected: 10+20

-
if declared maximum aggregated channel bandwidth would be 50MHz (CA_40), the following CC combination would be selected: 10+20+20.
The CC combination selected using the above algorithm may or may not be the most challenging case for the BS radio, depending on the power allocation for the each CC. E.g. Using the current power allocation methodology in TS 37.141 [4], the 10 MHz CC at the lower edge will have a 3 dB higher Power Spectral Density (PSD) than the 20 MHz CC, and thus may pose a stronger challenge for meeting the transmitter emission requirements adjacent to the lower edge of the aggregated channel bandwidth. On the other hand, if the PSD of each carrier within the same band is set to be the same (as proposed in [6]), then there would not be much difference (from the transmitter emission perspectives) which CC combination is selected for testing. Therefore, we propose to consider TC generation together with TC power allocation to ensure the most challenging TC is used in the tests.
2.2
Manufacturer’s Declaration
The agreed proposal in [3] on Manufacturer’s Declaration is list below:

Proposal 4: Modifications to manufacturer’s declarations in 36.141 and 37.141 are FFS.
Currently, for multi-carrier E-UTRA BS conforming to TS 37.141, the manufacturer shall declare which operational configurations the BS supports by declaring the following parameters [4]:

a)
General Parameters:

●
The supported operating bands defined in subclause 4.4. 

●
The frequency range within the above frequency band(s) supported by the BS.

●
Supported capability set

●
The maximum RF bandwidth supported by a MSR BS within an operating band when the BS is configured with carriers of different RATs.

●
The rated total output power as a sum over all RATs

●
Maximum supported power difference between carriers

●
Total number of supported carriers 

If the rated total output power and total number of supported carriers are not simultaneously supported in Multi-RAT operations, the manufacturer shall declare the following additional parameters:

●
The reduced number of supported carriers at the rated total output power in Multi-RAT operations(i.e. < total number of supported carriers) 

●
The reduced total output power at the total number of supported carriers in Multi-RAT operations (i.e. < rated total output power)
d)
Parameters related to operation of E-UTRA:

●
Which of the E-UTRA channel bandwidths specified in TS 36.104 [5] clause 5.6 are supported

●
The maximum number of supported E-UTRA carriers

●
The maximum RF bandwidth supported by the MSR BS when configured with E-UTRA carriers only

●
The rated output power for E-UTRA as a sum of all E-UTRA carriers

●
The rated output power per E-UTRA carrier

And it has been agreed that for E-UTRA BS supporting CA, the rated output power are defined as [1]:
Rated total output power of the base station is the mean power for BS operating in single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the antenna connector during the transmitter ON period.
Rated output power, PRAT, of the base station is the mean power level per carrier for BS operating in single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the antenna connector during the transmitter ON period. 

NOTE:
Different PRATs may be declared for different configurations
Note that currently the manufacturer shall declare the rated output power for each supported channel bandwidth, as stated in section 4.6.3 of TS 36.141 [7]:
The manufacturer shall declare for the BS under test the rated output power for each supported transmit channel bandwidth.

It is the common working view [5, 6] that the aggregated channel bandwidth (as defined in [1]) supported by the BS shall be declared by the manufacturer. But it is still not clear whether the supported CC combinations or the total number of supported carriers within the aggregated channel bandwidth shall be declared by the manufacturer. Declaring the supported CC combinations will simplify the TC general procedure as the non-supported CC combinations can be ruled out, but this would also reduce the flexibility for the BS to be later re-configured to support other non-tested CC combinations. Therefore, we propose to further discuss the trade-off before making a decision on which parameter shall be declared by the manufacturer.
For the rated output power, currently it is not clear whether the manufacturer could declare different rated output powers for different CCs even if the CCs have different channel bandwidths. Currently, only CCs with channel bandwidth ≥ 10 MHz are considered for CA, and thus it may not be necessary to allow different rated output powers for different CCs. However, it may be good to consider this flexibility if and when CCs with narrower channel bandwidth are considered for CA later. And if the manufacturer could declare different rated output powers for different CCs, the TC power allocation procedure should ensure the power allocated to each CC will not exceed its rated output power.
3.
Conclusions

We have provided in this paper some further points for consideration on Manufacturer’s Declaration and Test Configurations for BS supporting CA according to the agreed way forward in RAN4. Here we propose:

1.
To consider TC generation together with TC power allocation to ensure the most challenging TC is used in the tests.
2.
To consider allowing the manufacturer to declare different rated output powers for different CCs, especially if the CCs have different channel bandwidths.

3.
The TC power allocation procedure should ensure the power allocated to each CC will not exceed its rated output power, if different rated output powers could be declared for different CCs.
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