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1. Introduction

In RAN4#57 the CR to TS 36.104 on introduction of Carrier Aggregation (CA) was agreed [1]. Additionally, the work plan for the CA BS conformance testing was agreed in [2].
This document continues the discussion on expected changes to TX requirements in 36.141 due to introduction of CA.
RX testing aspects are further discussed in the companion paper [3].
2. Discussion
2.1 CA TX testing in TS 36.141
2.1.1
RF channels

Many tests in TS 37.141 are performed with the maximum RF bandwidth located at the bottom, middle and top of the supported frequency range in the operating band. These are denoted as BRFBW (bottom), MRFBW (middle) and TRFBW (top).

MSR tests shall be performed at BRFBW, MRFBW and TRFBW defined as following:

BRFBW: 
maximum RF bandwidth located at the bottom of the supported frequency range in the operating band.

MRFBW: 
maximum RF bandwidth located in the middle of the supported frequency range in the operating band.
TRFBW: 
maximum RF bandwidth located at the top of the supported frequency range in the operating band.

The same principle can also be applied to MC tests related to CA in TS 36.141.
2.1.2
Test models within MC test configurations
E-UTRA carriers within MSR MC test configurations used for transmitter tests shall be configured according to E-TM1.
The same principle can also be applied to MC tests related to CA. However, during CA work there has been some discussion about PAPR problems when repeating the same Physical Cell ID across several intra band component carriers. It must be specified in TS 36.141 how to configure the E-TMs in case of multiple carriers so that those won’t lead to signal correlation and bad EVM. One solution on how this can be avoided is to assign each component carrier with a unique Physical Cell ID. The alternative solution would have been to allow some few samples time offset between carriers. From our view the first option represent more realistic case since synchronous LTE carriers are more likely in the future deployments. 
There will be 2 cases in 3GPP specifications where this will be needed:

- CA MC test configurations in TS 36.141
- MRS TS 37.141 already using multiple LTE carriers and referring back to TS 36.141 for E-TM definitions

Our proposal is to specify different Physical Cell IDs for each CC which then results in different data. Change in TS 36.141 can be done as shown below by track changes.

-- Start of TP for TS 36.141 --

6.1.2
Data content of Physical channels and Signals

Randomisation of the data content is obtained by utilizing the length-31 Gold sequence scrambling of TS36.211, Clause 7.2 [12] which is invoked by all physical channels prior to modulation and mapping to the RE grid. An appropriate number of ‘0’ bits shall be generated prior to the scrambling.
In case multiple carriers are configured with E-TMs, the  
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 shall be incremented by 1 for each additional configured carrier.
Initialization of the scrambler and RE-mappers as defined in TS36.211 [12] use the following additional parameters:

· 
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 = 0  (used for PBCH)

· The E-TM shall start when 
[image: image3.wmf]s

n

 = 0

· 
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 = 1 for the lowest configured carrier, 
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 = 2 for the 2nd lowest configured carrier,…, 
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· p = 0 (data generated according to definitions in TS36.211 for antenna port 0). p = 0 shall be used for the generation of the E-TM data, even if the signal is transmitted on a physical port other than port 0.

· q = 0 (single code word)

-- End of TP for TS 36.141 --

Corresponding change is also needed in MSR test specification TS 37.141 which refers to E-UTRA test models in clause 4.9.2. Our proposal to change the text is shown below.
-- Start of TP for TS 37.141 --
4.9.2
Test models

a)
Unless otherwise stated, carriers within MSR test configurations used for transmitter tests shall be configured as follows:

-
UTRA FDD carriers shall be configured according to TM1 as defined in TS 25.141 [10] subclause 6.1.1.1.

-
UTRA TDD carriers shall be configured according to Table 6.1A as defined in TS 25.142 [12] subclause 6.2.4.1.2.

-
E-UTRA carriers shall be configured according to E-TM1 as defined in TS 36.141 [9] subclause 6.1.1.1. 
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shall be incremented by 1 for each additional configured carrier as defined in subclause 6.1.2 [9].
-
GSM carriers shall use GMSK modulation as defined in TS 51.021 [11] clause 6.2.2.

-- End of TP for TS 37.141 --
Proposal 1: E-TM1 to be used for CA MC transmitter testing, each CC assigned with a unique Physical Cell ID.
2.1.3
Required TX test cases for CA
Based on the discussions in the MSR WI, there was no strong reason for Transmitter spurious emissions to have either a SC or MC TC so the current SC TC in TS 36.141 can be considered as sufficient. Once defining all details regarding CA test configuration, the agreement shall be made in RAN4 which requirements shall be tested under that test configuration. Taking into account 37.141 section 5 (applicability of requirements and test configurations) and agreements in [1], we propose the following TX tests with multiple carriers must be considered under CA test configuration in TS 36.141:
· Time alignment between transmitter branches

· Occupied bandwidth

Additionally following tests with multiple carriers could be considered in TS 36.141
· BS output power
·  minimum requirement
· Transmitter OFF power (for TDD mode only)
· ACLR
· Operating band unwanted emissions

·  general minimum requirement
Proposal 2: In TS 36.141 Time alignment between transmitter branches and Occupied BW must be considered as CA tests. In addition BS output power, TX OFF power (for TDD mode), ACLR and Operating band unwanted emissions could be considered as CA tests.
Besides aspects mentioned above, we think other changes related to general and TX test requirements (clauses 3, 5 and 6) will be the same as for 36.104 [1]. In addition CA aspects need to be added to manufacturer’s declarations (4.6).
Proposal 3: Other general and transmitter test requirements changes due to CA introduction (clauses 3, 5 and 6 of 36.141) shall be the same as in 36.104. Manufacturer’s declarations in clause 4.6 should be modified.
2 Conclusion

This document discussed further on expected changes to TX requirements in 36.141 due to introduction of CA. We propose to agree on the following proposals:

Proposal 1: E-TM1 to be used for CA MC transmitter testing, each CC assigned with a unique Physical Cell ID.
Proposal 2: In TS 36.141 Time alignment between transmitter branches and Occupied BW must be considered as CA tests. In addition BS output power, TX OFF power (for TDD mode), ACLR and Operating band unwanted emissions could be considered as CA tests.
Proposal 3: Other general and transmitter test requirements changes due to CA introduction (clauses 3, 5 and 6 of 36.141) shall be the same as in 36.104. Manufacturer’s declarations in clause 4.6 should be modified. 
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