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1 Introduction

At RAN#46 the work items for CA [1], enhanced DL [2] and UL multiple antenna transmission [3] and Fixed Wireless CPE [4] was agreed. This document proposes the following text proposal for section 6 of TRab.cde [5] 
2 Discussion
To progress the work in the TR, the following proposal are suggested for [5];
Clause 6.2 UE maximum output power 
a) Proposal to define power classes for CPE. Requirements would  need to consider impact of these two features in terms of proposal to add both 23 dBm and  [26] dBm power class for CPE operation

b) Based on these new power class and previously defined operating it will be possible to link the RF requirement to be band specific and power class specific 

c) For a UE which support CA inter band non contiguous operation, the maximum output power requirement will need to be relaxed to account for band specific diplexer losses. This loss will be a function of each band combination. Note this losses will also be applicable to non CA operation 

Clause 6.3.2 UE minimum output power 

a) For CA proposal to define minimum output power class on a per CC bases. This would ensure the minimum output power would scale with the total channel bandwidth for the different channel bandwidth classes similar to rel8/9
b) For ULMA proposal to define minimum output power class on a per antenna port. This would ensure the minimum output power would scale with the number of antenna port  

Clause 6.3.3 Transit OFF power 

a) For CA proposal to define Transmit OFF on a per CC bases. This would ensure the OFF power would scale with the total channel bandwidth for the different channel bandwidth classes similar to rel8/9
b) For ULMA proposal to define minimum output power class on a per antenna port. This would ensure the minimum output power would scale with the number of antenna port  

Clause 6.6.3 Spurious emission 

a) Proposal to define for CA the ITU SM329 requirements are applicable for all transmitted configurations of CA operating bands, CA channel bandwidths and CA transmitted RB configurations 

b) Proposal to define for ULMA the ITU SM329 requirements are applicable for all transmitted configurations of ULMA operating bands ULMA channel bandwidths and ULMA transmitted RB configurations

Clause 6.6.3.2 Spurious emission UE co-existence
a) Proposal to define for intra band CA the co-existence requirements for All CA channel bandwidth classes.  As the overall channel bandwidth increase the requirements would be more difficult and hence it may be necessary to define UL transmitted configurations and maximum level
4

Reference

[1]
RP‑091440; Work Item Description; Carrier Aggregation for LTE
[2]
RP‑091429; Enhanced Downlink Multiple Antenna Transmission for LTE
[3]
RP‑091430; Work Item Description; UL multiple antenna transmission for LTE
[4] 
RP-091224: Work Item Description; Fixed wireless CPE RF performance specification
[5] 
R4-101079: 3GPP TRabcde.v0.0.1 (2011-03) 

5 TP for Tx Section 6 of TRab.cde

----------------------Start of TP -----------------------
6
Transmitter characteristics

6.1
General

Tx characteristic are specified for the following scenarios;

1) CA_X    (Intra band  contiguous CA)
2) CA_X-Y  (Inter band  non contiguous CA)
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna) 

5) CPE (Customer Premises equipment)

Figure 6.1-1 illustrates two Tx architectures options as working assumptions; 
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Figure 6.1-1 illustrates Tx architectures working assumptions

Type A:  As per TR36.815 can support; CA_X, CA_X-Y, DLMA, and CPE depending on UE capability

Type B:  As per TR36.815 for FFS

Type C:  As per TR36.815 for FFS

Type D:  As per TR36.815 can support; CA_X, CA_X-Y, C DLMA, ULMA and CPE depending on UE capability

6.2
Transmit power

Background

a) In the study item report TR 25.912 for LTE related to UE maximum output power the following was indicated; It should be possible to reuse the rel-6 PA in order to allow for a single PA implementation for multi-mode (E-UTRA, UTRA) and multi-band terminals and that the E-UTRA UE power class should be a subset of the current UTRA Rel-6 power classes. 

b) However it is not clear if the same requirements would be applicable in the case of dual Tx antenna (separate or dual PA) or CPE. In the case of case of these scenarios, the conducted transmit power may need to be reduced in order to support these larger bandwidths but then the radiated antenna gain is likely to be higher or the cell size would be smaller due to the larger supported data rate. In this case the transmitter characteristic could be defined for a new power class 
c) Should the UE class be linked to maximum conducted power

d) Should the UE conducted power be linked to the number of Tx antenna (single or dual antenna)

6.2.1
Void

6.2.2
UE Maximum Output Power

Background 

Open issues for FFS are

· How should MPR/ A-MPR be extended for single and/or multiple CC bandwidths

· How should MPR/ A-MPR be extended new power classes and UE classes

Requirements that need to be specified for the single and dual CC for the following; 

1) CA_X    (Intra band  contiguous CA)
2) CA_X-Y  (Inter band  non contiguous CA)
3) For a UE which support inter band non contiguous operation, the UE the maximum output power requirement will need to be relaxed to account for band specific diplexer losses. This loss will be a function of each band combination. 

4) DLMA (Down link multiple antenna)

5) ULMA (Up link multiple antenna)
6) CPE (Customer Premises equipment)
· Proposal to add 23 dBm and [26/27] dBm power class for CPE operation. Based on these new power class and previously defined operating band for each feature it will be possible to link the RF requirement to be band specific and power specific 
· Tolerances are applicable for UE(s) that support a single CPE  E-UTRA operating band
6.2.4
UE Maximum Output Power with additional requirements 

Open issues for FFS are

· How should MPR/ A-MPR be extended for single and/or multiple CC bandwidths

· How should MPR/ A-MPR be extended new power classes and UE classes

Note the current RAN1 assumption assumes in the case of contiguous CC carriers then RB can be freely allocated for the different CC carriers 
6.2.5
Configured transmitted Power

Background

a) Another area for study is whether the multi-CC UL signal is combined digitally (at the baseband) or in analogue ( at IF or RF) since the configured accuracy in terms of accurate power control ratio amongst different CC will be less precise due to the analog component in the RF chain 
b) Proposal to define a new range of PCMAX from 23 dBm to[ 26/27] dBm
6.3
Output power dynamics

Background

a) Currently power control is defined on sub-frame basis for a single component carrier in REL8 in the RAN1 specification. For LTE-A, the architecture of single or multiple PA can have an impact on the power control dynamics. In the case where the PA supports a component carrier, the CM is not a concern since each component carrier will have a fixed maximum transmit power. But a single PA architecture can potentially impact the power control procedure when its power is shared amongst component carriers

b) Another consideration for study is whether the multi-CC UL signal is combined digitally (at the baseband) or in analogue ( at IF or RF) since, the power control accuracy in terms accurate power control ratio amongst different CC will be less precise due to the analog component in the RF chain 

c) For LTE-A power control would need to consider the following scenarios in the case of; OFF power, minimum power and power tolerance for CA, DLMA, ULMA and CPE

6.3.1
(Void)

6.3.2
Minimum output power

Background

Requirements that need to be specified for the single and dual CC for the following; 

1) CA_X    (Intra band  contiguous CA)
· For CA on a per CC bases. This would ensure the minimum output power would scale with the total channel bandwidth for the different channel bandwidth classes as per Rel 8/9
2) CA_X-Y  (Inter band  non contiguous CA)
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna) 
· For ULMA on a per each antenna port. This would ensure the minimum output power would scale with the number of transmission paths per each tx antenna port 
5) CPE (Customer Premises equipment)
6.3.3
Transmit OFF power

Requirements that need to be specified for the single and dual CC for the following; 

1) CA_X    (Intra band  contiguous CA)
· For CA Transmit OFF on a per CC bases. This would ensure the OFF power would scale with the total channel bandwidth for the different channel bandwidth classes as per rel8/9

2) CA_X-Y  (Inter band  non contiguous CA)
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna) 
· For ULMA on a per each antenna port. This would ensure the minimum output power would scale with the number of transmission paths per each tx antenna port
5) CPE (Customer Premises equipment)
6.3.4
ON/OFF time mask 

6.3.5
Power Control

Currently power control is defined on sub-frame basis for a single component carrier in REL8 in the RAN1 specification. For LTE-A, the architecture of single or multiple PA can have an impact on the power control dynamics. Another consideration for study is whether the multi-CC UL signal is combined digitally (at the baseband) or in analogue ( at IF or RF) since the power control accuracy in terms accurate power control ratio amongst different CC will be less precise due to the analog component in the RF chain . Requirements that need to be specified for the single and dual CC for the following; 
1) CA_X    (Intra band  contiguous CA)
2) CA_X-Y  (Inter band  non contiguous CA)
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna) 

5) CPE (Customer Premises equipment)

6.4
Void

6.5

Transmit signal quality

Currently EVM performance is defined on slot bases for a single component carrier in REL8 in the RAN1 specification. For LTE-A EVM would need to consider the following scenarios; Requirements that need to be specified for the single and dual CC for the following; 

Note the current RAN1 assumption assumes in the case of contiguous CC carriers then RB can be freely allocated for the different CC carriers 

1) CA_X    (Intra band  contiguous CA)
2) CA_X-Y  (Inter band  non contiguous CA)
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna) 

5) CPE (Customer Premises equipment)

6.5.1
Frequency error

6.5.2
Transmit modulation quality

6.6
Output RF spectrum emissions

Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions.

As captured in TR36.803 the spectrum emission mask scales in proportion to the channel bandwidth due to PA non-linearity for a single component carrier. In the case of multiple contiguous CC scenarios should the spectrum mask be proportional to the total number of contiguous channel bandwidth (REL8 approach) or be unchanged and be no different from that of a single CC bandwidth?

6.6.1
Occupied bandwidth

6.6.2
Out of band emission

6.6.2.1
Spectrum emission mask

Note the current RAN1 assumption assumes in the case of contiguous CC carriers then RB can be freely allocated for the different CC carriers 

6.6.2.2
Additional Spectrum Emission Mask 

Note the current RAN1 assumption assumes in the case of contiguous CC carriers then RB can be freely allocated for the different CC carriers 

6.6.2.3
Adjacent Channel Leakage Ratio 

Depending on the adjacent channel bandwidth (single or multiple CC) it may be necessary to investigate the impact of ALCR with different number of CC for the following; 

1) CA_X    (Intra band  contiguous CA)
2) CA_X-Y  (Inter band  non contiguous CA)
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna) 

5) CPE (Customer Premises equipment)

6.6.2.4
Additional ACLR requirements 

6.6.3
Spurious emissions

6.6.3.1
Minimum requirements
Background 

a) The general spurious emissions requirements and the corresponding reference bandwidths are taken from ITU-R recommendation SM.329 ‎[10] for both the UE and the BS. The stricter Category B requirements were selected for the UE, to allow for global circulation of terminals.

b) Proposal to define for CA the ITU SM329 requirements are applicable for all transmitted configurations of CA operating bands, CA channel bandwidths and CA transmitted RB configurations 

c) Proposal to define for ULMA  the ITU SM329 requirements are applicable for sum of each antenna port
6.6.3.2
Spurious emission band UE co-existence

Background

One aspect relating to the emission spectrum would be UE to UE co-existence. In this case the following aspects would need FFS;

· UE1 (Tx) and U2 (Rx) configuration for UE to UE co-existence analysis 

· Should the same limit (-50dBm /1MHz) be applicable 

· In the case of inter band scenario how do we address harmonic requirements

· TDD non synchronized operation 

Note the current RAN1 assumption assumes in the case of contiguous CC carriers then RB can be freely allocated for the different CC carriers 

1) CA_X    (Intra band  contiguous CA)
· For intra band CA the co-existence requirements for All CA channel bandwidth classes.  As the overall channel bandwidth increase the requirements would be more difficult and hence it may be necessary to define UL transmitted configurations and maximum level
2) CA_X-Y  (Inter band  non contiguous CA)
· For inter band CA requirements would need to consider both single and dual (simultaneous) TX in the different bands. For single Tx the co-existence requirements would be the same as Rel8/9 since this scenario would be no different. For dual Tx (simultaneous) the co-existence requirements would be FFS. 
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna) 
5) CPE (Customer Premises equipment)
· Place holder is proposed for this requirement 

6.6.3.3
Additional spurious emissions



































