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1 Introduction
Besides MPR/AMPR，there are some other Tx requirements for intra-band NC CA not in consensus or not clear, which are partially captured in WF[1]:
· OBW

· ACLR

· SEM

· Spurious emission

· Coexistence requirement

This paper provides proposals on definition for all these Tx requirements, and help to implement them into big CR.
2 Discussion
2.1 OBW
For intra-band NC CA, OBW was specified based on each sub block in TS 36.101 as below:

“For intra-band non-contiguous carrier aggregation sub-block occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the sub-block. In case the sub-block consist of one component carrier the occupied bandwidth of the sub-block shall be less than the channel bandwidth specified in Table 6.6.1-1.”

It can be expressed with the equation as:


During the discussion for FR2, intra-band NC CA OBW is raised with the following definition [2]:
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     (2)
The new definition is to solve the problem that OBW requirement cannot be met when 2 sub blocks are too close, where the wanted signal is captured into the out of channel part. But it actually make NC CA OBW requirement tightened when gap bandwidth is larger than BWsubblock1/2+ BWsubblock2/2.
In TS 38.521, OBW test procedure is specified as below：
“Measure the power spectrum distribution within two times or more range over the requirement for Occupied Bandwidth specification centring on the current carrier frequency. The characteristics of the filter shall be approximately Gaussian (typical spectrum analyser filter). Other methods to measure the power spectrum distribution are allowed. The measuring duration is at least 1ms over consecutive active uplink slots.”
Where “two times” range on power spectrum distribution can be described as in Fig 1, power in range 3/ power in range1 and range 2=0.99/0.01:
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When sub block 2 transmission power fall into range2, OBW requirement is exceeded, it can be seen in Fig 2, power in range 3/ power in range1 and range 2<0.99/0.01:
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When the gap bandwidth between sub block1 and sub block2 ≤BWsubblock1/2, BWsubblock2/2, define intra-band NC CA OBW as an integrated requirement is reasonable. However, when the gap bandwidth between sub block 1 and sub block 2 > BWsubblock1/2, BWsubblock2/2, the integrated OBW definition obviously make intra-band NC CA OBW tightened. It can be seen as in Fig 3:
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Power in ΔRange is additionally considered compared with the definition in current TS 36.101, it makes denominator in equation 2 larger. It additionally captures the noise of test instrument into OBW verification.
Observation 1: OBW definition for intra-band NC CA as in equation 2 make the requirement tightened compared with definition in current TS 36.101, additional TE noise is captured into OBW verification.
To solve the problem, the definition for intra-band NC CA is TS 36.101 can be reused.

Or have limitation on the integrated OBW definition as:

· When gap bandwidth ≤ BWsubblock1/2+BWsubblock2/2, OBW for intra-band NC CA is defined as in equation (2).
· When gap bandwidth > BWsubblock1/2+BWsubblock2/2, OBW for intra-band NC CA is defined as in equation (1).
Proposal 1: specify the intra-band NC CA OBW as:

· When gap bandwidth ≤ BWsubblock1/2+BWsubblock2/2, OBW for intra-band NC CA is defined as in equation (2).
· When gap bandwidth > BWsubblock1/2+BWsubblock2/2, OBW for intra-band NC CA is defined as in equation (1).
2.2 ACLR
In WF[1], ACLR for intra-band NC CA is agreed with:

· No ACLR requirement if Wgap < max(CC1BW, CC2BW) to prevent excessive in-band emission with other sub-block.
· For 1PA/1LO architecture, exception should be allowed while the leakage and image falling on a frequency belonging to another licensee assuming synchronization across licensees, or if LO leakage lands on licensee's own spectrum holding.
Considering max UL CC number is 2 in Rel-16, and combined with the agreements in WF[1], we propose to define ACLR requirement as below:
“For intra-band non-contiguous carrier aggregation, NR Adjacent Channel Leakage power Ratio is the ratio of the sum of the filtered mean power centred on each assigned channel frequency to the filtered mean power centred on an adjacent NR channel frequency at nominal channel spacing. In case the gap bandwidth Wgap between 2 uplink CCs is smaller than maximum of the 2 uplink channel bandwidths then no ACLR requirement is set for the gap. Each assigned NR channel power and adjacent NR channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.5.2.4.1-1. If the measured adjacent channel power is greater than –50dBm then the ACLR shall be higher than the value specified in Table 6.5A.2.4.1.2-1.

Table 6.5A.2.4.1.2-1: General requirements for intra-band non-contiguous CA ACLR
	
	ACLR / Measurement bandwidth

	CA ACLR
	30 dB

	CA Measurement bandwidth for each NR channel
(NOTE 1)
	MBWACLR

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel
/

- BWChannel

	NOTE 1: MBWACLR is the single-channel ACLR measurement bandwidths specified in 6.5.2.4.1.


For the signalling is absent for dualPA-Architecture IE, if carrier leakage or I/Q image lands inside the gap spectrum between 2 UL CCs when UL CCs are synchronized with frequencies in the gap , exception to the ACLR requirement with 3dB relaxation applies.”

Proposal 2: ACLR for intra-band NC CA is specified as in section 2.2.
2.3 SEM 
In WF[1], SEM for intra-band NC CA is agreed with:

· Where two masks overlap, the most relaxed limit is used.
· Composite spectrum emission mask applies to frequencies up to ± ΔfOOB starting from the edges of the sub-blocks
· If for some frequency an individual sub-block spectrum emission mask overlaps with the bandwidth of another sub-block, the emission mask does not apply for that frequency.
· For 1PA/1LO architecture, exception should be allowed while the leakage and image falling on a frequency belonging to another licensee assuming synchronization across licensees, or if LO leakage lands on licensee's own spectrum holding.
Considering max UL CC number is 2 in Rel-16, and combined with the agreements in WF[1], we propose to define SEM requirement as below:
“For intra-band non-contiguous carrier aggregation the spectrum emission mask requirement is defined as a composite spectrum emissions mask. Composite spectrum emission mask applies to frequencies up to ( ΔfOOB starting from the edges of the sub-blocks. Composite spectrum emission mask is defined as follows

a)
Composite spectrum emission mask is a combination of individual sub-block spectrum emissions masks 

b)
In case the sub-block consist of one component carrier the sub-lock general spectrum emission mask is defined in subclause 6.5.2.1

c)
If for some frequency sub-block spectrum emission masks overlap then spectrum emission mask allowing higher power spectral density applies for that frequency

d)
If for some frequency a sub-block spectrum emission mask overlaps with the sub-block bandwidth of another sub-block, then the emission mask does not apply for that frequency.

For the signalling is absent for dualPA-Architecture IE, if carrier leakage or I/Q image lands inside the gap spectrum between 2 UL CCs when UL CCs are synchronized with frequencies in the gap, exception to the SEM requirement applies.”
Proposal 3: SEM for intra-band NC CA is specified as in section 2.3.
2.4 Spurious emission
In WF[1], SE for intra-band NC CA is agreed with:

· The spurious emission limits apply for the frequency ranges that are more than ∆FOOB (MHz) from the edge of the aggregated channel bandwidth for frequencies in the gap and out of the gap. For frequencies ΔFOOB greater than FOOB, the spurious emission requirements in Table 6.5.3-2 (TS38.101-1) are applicable
· No spurious requirement applies in the gap if Wgap < ∆FOOB1 + ∆FOOB2, otherwise only composite SEM
We propose to define SE requirement as below:
“For intra-band non-contiguous carrier aggregation transmission the spurious emission requirement is defined as a composite spurious emission requirement. Composite spurious emission requirement applies to frequency ranges that are more than FOOB away from the edges of each carrier in the gap and out of the gap. Composite spurious emission requirement is defined as follows 

a)
Composite spurious emission requirement is a combination of individual sub-block spurious emission requirements

b)
In case the sub-block consist of one component carrier the sub-lock spurious emission requirement and FOOB are defined in subclause 6.5.3.1

c)
If for some frequency an individual sub-block spurious emission requirement overlaps with the general spectrum emission mask or the sub-block bandwidth of another sub-block then it does not apply

For the signalling is absent for dualPA-Architecture IE, if carrier leakage or I/Q image lands inside the gap spectrum between 2 UL CCs when UL CCs are synchronized with frequencies in the gap,, exception to the ACLR requirement applies.”

Proposal 4: General spurious emission for intra-band NC CA is specified as in section 2.4.
3 Conclusion

In this contribution we discussed on the open issues on intra-band NC CA Tx requirement, according to the analysis, we have the following proposals: 
Observation 1: OBW definition for intra-band NC CA as in equation 2 make the requirement tightened compared with definition in current TS 36.101, additional TE noise is captured into OBW verification.

Proposal 1: specify the intra-band NC CA OBW as:

· When gap bandwidth ≤ BWsubblock1/2+BWsubblock2/2, OBW for intra-band NC CA is defined as in equation (2).
· When gap bandwidth > BWsubblock1/2+BWsubblock2/2, OBW for intra-band NC CA is defined as in equation (1).
Proposal 2: ACLR for intra-band NC CA is specified as in section 2.2.
Proposal 3: SEM for intra-band NC CA is specified as in section 2.3.
Proposal 4: General spurious emission for intra-band NC CA is specified as in section 2.4.
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