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1 Introduction
Two uplink inter-band CA has been introduced for E-UTRA for several releases. The co-existence study is becoming a routine analysis in RAN4. However, the analysis quality is not good enough for the TR, especially when the proponents prepare the content for the big CR, some important information are not included in the TR, and some analysis seems redundant for specifying requirements. As more and more combinations are proposed for LTE CA and even for NR, it’s time to consider the improvement of the co-existence study for 2UL band combinations. 
2 Discussion

Some effort to improve the co-existence study was already carried out [1, 2], which is for the BS side. 
Regarding the UE side, currently we use a formatted table to do this kind of analysis. However, the calculation in the table is just an intermediate process. What matters for the specific requirements is the conclusion based on the calculation, especially for the harmonic or IMD products falling to the Rx frequency range of the constituted bands of the two uplink band combination. Therefore, we propose to move the analysis table of harmonics and IMD products into the general clause of the TR and no need to provide the calculation process for specific band combination. This adjustment will be helpful for the readability of the TR and it will also reduce the editorial work load of the TP proponent. 
As the information of harmonic and IMD is still important, instead, we can consider to use a concise table to summarise the calculation results while leave the calculation itself as an exercise of the TP proponent. The table below is proposed to summarize the harmonic and IMD products that fall to the own Rx bands. It is noted that up to 3rd harmonic and up to 5th IMD are considered for the 2UL band combinations. 
Table 1 harmonics and IMD products
	EUTRA CA
Configuration
	EUTRA band
	DL frequency range (MHz)
	Rx Impact
	Harmonic/IMD orders
	Notes

	CA_xA-yA
	x
	xxxx-xxxx
	Yes/No
	2nd Harmonic,
IMD2
	

	
	y
	xxxx-xxxx
	Yes/No
	4th Harmonic,
IMD4
	


Proposal 1 It is proposed to move the table of calculation of harmonics and IMD products to the general part of the TR as a guidance and instead using a concise table just summarizes the harmonics and IMD which have impact to the own Rx bands of the band combination. 

For the IMD which may fall into other E-UTRA bands can be reflected in the table of Spurious emission band UE co-existence for CA. No need to describe the affected bands by specific wording as what we did for current TR. However, this kind of table is missing in the TR. It causes a mess for preparing the big CR for 2UL CA. Thus, this kind of table shall be added additionally in the TR, which should be prepared by the TP proponent. 

Table 2: Spurious emissions for uplink inter-band carrier aggregation (two bands)
	E-UTRA CA Configuration
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_xA-yA
	E-UTRA Band xx, yy, zz
	FDL_low
	-
	FDL_high
	-50
	1
	


It is noted that the protected E-UTRA band xx, yy, zz should be the common set of the protected bands for both Band x and Band y. 

Proposal 2 It is proposed to include the spurious emission bands for UE co-existence into the TR, which should be prepared in the TP for each specific 2UL band combination. 

The other aspect of the co-existence study is the table of harmonic and IMD for ISM and GNSS bands. As replied by RAN2 in [3] on 2 UL inter-band CA protection of GNSS, this kind of information would be used for IDC enhancements signalling design, thus the table shall be kept in the TR as it is. 

3 Conclusion

Consideration on co-existence study for 2UL band combinations is provided in the contribution. The purpose is to improve the readability of the TR as well as reduce the work load of the TP proponent and TR editor. In the rapportuer’s opinion, only the necessary information should be kept in the TR and the content in the TR shall be completed for preparation of the big CR.
Proposal 1 It is proposed to move the table of calculation of harmonics and IMD products to the general part of the TR as a guidance and instead using a concise table just summarizes the harmonics and IMD which have impact to the own Rx bands of the specific band combination. 

Proposal 2 It is proposed to include the spurious emission bands for UE co-existence into the TR, which should be prepared in the TP for each specific 2UL band combination. 
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