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1 Introduction

In the last RAN4 #65 meeting, RAN4 agreed to study the Tx/Rx requirements for the zero gap configurations in NC-CA intra-band WI. Since RAN4 has considered the different Tx/Rx architectures between the intra-band contiguous CA UE and intra-band non-contiguous CA UE.
Hence, RAN4 needs to discuss and decide whether option 1 or option 2 is correct way forward in the below options.  And also if option 2 is selected then decide whether option 2a or 2b is correct way forward.
Option 1: This is pretty much do nothing option. If operator wants to utilize contiguos spectrum they must define CA configuration as an intraband contiguous CA i.e. CA_25C. The requirements like channel spacing, SEM, MPR and ACLR follow what has been specified for contiguous intraband CA. From signaling point of view UE would indicate supports for CA_25C. 
Option 2a: Non-contiguos intraband CA configuration includes a case where sub-blocks do not have gap between them. The requirements like channel spacing, SEM, MPR and ACLR follow what has been specified for contiguous intraband CA. Channel spacing would follow what is specified as nominal spacing for intraband contiguous CA.
Option 2b: Non-contiguos intraband CA configuration includes a case where sub-blocks do not have gap between them. The requirements like SEM, MPR and ACLR follow what has been specified for non-contiguous intraband CA. Channel spacing would follow what is specified as minimum channel spacing for single carrier operation.
In this contribution, we provide our view which option is useful and correct way forward for the NC intra-band CA in the UE RF architecture aspect.
2 Transmitter requirements for NC intra-band CA 
In this section, we compare the Tx UE RF requirements between intra-contiguous CA and intra-band non-contiguous CA, which are based on the separate Tx architecture.
· Tx architecture 
· Intra-band contiguous CA: Single PA and Single RF chain 
· NC Intra-band CA:  Single PA, separate RF chain per CC
· Channel Spacing
· Intra-band contiguous CA: Nominal channel spacing & minimum channel spacing for contiguous 2CC
· NC Intra-band CA: Nominal channel spacing per CC
· Spectrum emission mask (SEM)
· Intra-band contiguous CA: specific SEM for the intra-contiguous CA channel BW 
· NC Intra-band CA:  apply the general SEM per CC and if SEMs overlap then the SEM which allows the higher PSD for emissions is selected
· Maximum output power for 1UL PCC        ( No issues
· Intra-band contiguous CA: MOP = 23± 2dB 
· NC Intra-band CA: MOP = 23 ±dB
· Min power & OFF power 



( No issues
· Intra-band contiguous CA: Min = -40dBm per CC  and  Off = -50dBm per CC
· NC Intra-band CA: Min = -40dBm per CC  and  Off = -50dBm per CC
· Frequency error 




      ( No issues
· Intra-band contiguous CA: ±0.1 PPM over period of a time slot compared to PCC DL
· NC Intra-band CA: ±0.1 PPM over a period of a time slot per CC
· ACLR
· Intra-band contiguous CA: Use UTRAACLR1/2 = 33/36 dB, E-UTRAACLR = 30dB, CA E- UTRAACLR1 = 30dB.
· NC Intra-band contiguous CA: Use C-ACLR in the sub-block gap, same requirements for UTRAACLR1/2 and E-UTRAACLR
· UTRAACLR1 is required to be met in the sub-block gap when the gap bandwidth Wgap is 5MHz≤Wgap <15MHz.
· Both UTRAACLR1, UTRAACLR2 are required to be met in the sub-block gap when the gap bandwidth Wgap is 15MHz≤Wgap
· Transmit inter-modulation
· Intra-band contiguous CA: Same test requirement using 2CC
· NC Intra-band CA: TIM test per CC, if sub-block gap < BWtestedCC, no inter-modulation test inside the gap
· MPR/A-MPR for 1UL PCC
· Intra-band contiguous CA: one RF chain ( follow MPR based on modulation scheme in chapter 6.2.3A and A-MPR with CA_NS_XX in 6.2.4A in TS36.101
· NC Intra-band CA: individual RF chain per CC ( follow MPR and A-MPR in rel-8/9, if consider only 1 UL PCC
Based on these comparison, SEM, ACLR, Transmit inter-modulation and MPR/A-MPR are quite different since assume separate reference architectures to design the requirements. 
Specially, we can compare the SEM requirements in below figure 1.

[image: image1.emf]39.8MHz

OOB

Spurious 

emissions

Sub-

block 

20MHz

Sub-

block 

20MHz

OOB

-3

-10

-13

-25

-1 -5 -20 -25 20 5 1 25

39.8

5

1

44.8

(b) SEM for NC intra-band CA

(a) SEM for intra-band contiguous CA

-8

-10

-13

-25


Figure 1 SEM requirements (a) and (b)
From the figure 1, when UE support NC intra-band CA, the UE should satisfy the SEM in figure 1(b). But the sum of the mean power of both CCs can be impacted in OOB region, Hence UE could not support the SEM requirement for the NC intra-band CA. therefore we prefer that the UE for NC intra-band CA should satisfy the SEM requirements of intra-band contiguous CA as figure1(a).
Hence, we propose the following

Proposal1: When a UE support NC-intra-band CA, the UE should satisfy the SEM requirements of intra-band contiguous CA to support zero-gap configuration.
For the transmit inter-modulation, we can analyse the test methodology based on two RF architectures. 
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Figure 2 TIM requirements (a) and (b)
From the figure 2, main difference point for TIM requirements between two is that UE separately measured the TIM per CC for NC intra-band CA case. Hence, transmit inter-modulation test for NC intra-band CA can be easier to meet the requirements in figure 2(b).  And also UE has separate RF chain (two up-converters) for NC intra-band CA, so we propose as following 
Proposal2: When a UE support NC-intra-band CA, the UE should meet the requirements of transmit inter-modulation of NC intra-band CA to support zero-gap configuration..
Figure 3 described ACLR requirements for intra-band contiguous CA and NC intra-band CA. UE for the intra-band contiguous CA should be meet the additional CA E-UTRAACLR requirements. But, there is no CA E-UTRAACLR requirement for NC intra-band CA UE. Unfortunately the sum of the mean power of NC intra-band CA UE can be impacted in OOB regions.

So, for the ACLR requirements, UE propose that UE should be meet the ACLR requirements for intra-band contiguous CA.


[image: image3.emf]E-UTRA

(a) ACLR requirements for intra-contiguous CA

CC2

(b) ACLR requirement for NC intra-band CA

Sub-

block1

Sub-block2

UTRA

A

CLR1

UTRA

A

CLR2 E-UTRA

ACLR

UTRA

A

CLR1 UTRA

A

CLR2

E-UTRA

UTRAA

CLR1 UTRAA

CLR2

E-UTRA

UTRAA

CLR1 UTRAA

CLR2

CC1

Intra-band contiguous CA

CA E-UTRA

ACLR

CA E-UTRA

ACLR


Figure 3 ACLR requirements (a) and (b)
Proposal3: When a UE support NC-intra-band CA, the UE should meet the ACLR requirements of intra-band contiguous CA to support zero-gap configuration.
For MPR/A-MPR requirements, RAN plenary approved the extension for CA enhancement WI until next March. In this WI, RAN4 will study for only receiver requirement. So the remained MPR requirements for NC intra-band CA are postponed until next meeting. Therefore there is no MPR requirement for NC intra-band CA. 
 Hence, to support zero gap in NC intra-band CA in Rel-11, the UE should be follow the MPR/A-MPR requirements for intra-contiguous CA. And then RAN4 should study to define MPR/A-MPR requirements for NC intra-band CA in Rel-12.
So, we propose the following

Proposal4: When a UE support NC-intra-band CA, the UE should meet the MPR/A-MPR requirements of intra-band contiguous CA to support zero-gap configuration since there is no requirement for MPR/A-MPR requirements for 2UL CC  

3 Conclusions

In this contribution we provided our view for the UE RF requirements to support zero-gap configuration when UE support NC intra-band CA. From the analysis, we provide the following 3 proposals
Proposal1: When a UE support NC-intra-band CA, the UE should satisfy the SEM requirements of intra-band contiguous CA to support zero-gap configuration.
Proposal2: When a UE support NC-intra-band CA, the UE should meet the requirements of transmit inter-modulation of NC intra-band CA to support zero-gap configuration..
Proposal3: When a UE support NC-intra-band CA, the UE should satisfy the ACLR requirements of intra-band contiguous CA to support zero-gap configuration.
Proposal4: When a UE support NC-intra-band CA, the UE should meet the MPR/A-MPR requirements of intra-band contiguous CA to support zero-gap configuration since there is no requirement for MPR/A-MPR requirements for 2UL CC  
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