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1 Introduction

In [1], and [2], several IMD5 due to 2UL3DL CA_1A-18A-28A were confirmed to fall into DL frequency.  Therefore, study on how much MSD is needed would be necessary to complete standardization work.  As one might understand, this combination is quite operator specific combination.  Therefore, we propose not to specify any MSD requirements if study and analysis in section 2 are acceptable for RAN4.
2 Discussion
2.1 Operator specific combination

CA_1A-18A-28A can be understood as operator specific combination as follows;

1. This combination includes Band 18, which has been operated by only one Japanese operator around the world.

2. As approved in [3], frequency range of Band 28 is limited due to technical background.

From above two aspects, it is expected that no operator other than one Japanese company will deploy network for 2UL-3DL CA_1A-18A-28A.
2.2 Problematic cases

From co-existence calculations, we notice two cases to consider.

I. IMD5 due to 2UL CA_1A-28A falls into DL frequency of Band 18.

II. IMD5 due to 2UL CA_18A-28A falls into DL frequency of Band 1.

We summarize above aspect in Table 2.2-1 and Table 2.2-2 below.

· Table 2.2-1: Problematic case I
	UL frequency (MHz)
	Band 1
	Band 28

	
	1920
	1980
	703
	748

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	1072
	832
	7217
	6932


· Table 2.2-2: Problematic case II
	UL frequency (MHz)
	Band 18
	Band 28

	
	815
	830
	703
	748

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	2117
	1982
	7217
	6932


One can see that IMD5 falls into Band 18 DL and Band 1 DL, respectively.  RAN4 needs to study further on these cases.
2.3 Proposal

For this kind of specific combination, we propose to specify requirements based on operator specific spectrum holdings if limiting frequency range provides benefit to all of related parties. Our spectral holdings are as follows;
· Band 1: UL/DL = 1920 – 1940/2110 – 2130 MHz

· Band 18: UL/DL = 815 – 830/860 – 875 MHz

· Band 28: UL/DL = 718 – 728/773 – 783 MHz

Surprisingly, if we calculate IMD5 based on our situation, IMD5 never falls into DL channels.
· Table 2.3-1: limiting frequency ranges of Band 1 and Band 28
	UL frequency (MHz)
	Band 1
	Band 28

	
	1920
	1940
	718
	728

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	992
	932
	7217
	6932


· Table 2.3-2: limiting frequency range of Band 28
	UL frequency (MHz)
	Band 18
	Band 28

	
	815
	830
	718
	728

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	2097
	2042
	7217
	6932


From above analysis, we propose not to specify MSD due to IMD5 for 2UL-3DL CA_1A-18A-28A.

Proposal: RAN4 does not need to specify MSD requirements due to IMD5 of 2UL-3DL CA_1A-18A-28A.
<Benefit not to specify MSD>
· Vendors can avoid running simulations to confirm how much MSD would be required.

· The operator can deploy their network coverage without considering about MSD.
· RAN5 does not have to discuss test cases for this aspect.

· Both of vendors and the operator can avoid performing unnecessary tests. 

3 Conclusion

In this contribution, we analyzed problematic cases in 2UL-3DL CA_1A-18A-28A.  Considering benefit to take into account operator spectral holdings, all of related parties in this combination can enjoy benefits.  We think proposal in this contribution is appropriate enough and if RAN4 can agree, TP in Annex section should be also approved.
Proposal: RAN4 does not need to specify MSD requirements due to IMD5 of 2UL-3DL CA_1A-18A-28A.
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6.5.1.5
MSD
When uplink CA configuration CA_1A-18A is paired with downlink CA configuration CA_1A-18A-28A then UL of Band 18 will interfere band 28 reception which is captured into specifications already..

When uplink CA configurations CA_1A-28A is paired with downlink CA configuration CA_1A-18A-28A then 5th order intermodulation product from 2 uplink operation will interfere Band 18 reception.  However, based on calculations which are done by operator specific spectral holdings, 5th order intermodulation would not fall into Band 18 reception as shown in Table 6.5.1.5-1.  Therefore, MSD due to this case is not need to specify.
· Table 6.5.1.5-1: limiting frequency ranges of Band 1 and Band 28
	UL frequency (MHz)
	Band 1
	Band 28

	
	1920
	1940
	718
	728

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	992
	932
	7217
	6932


When uplink CA configuration CA_18A-28A are paired with downlink CA configuration CA_1A-18A-28A then third harmonic of band 28 transmission will interfere band 1 reception. This interference is also present in 2DL / 2 UL operation of CA_1A-28A and is captured into specifications already.
When uplink CA configuration CA_18A-28A are paired with downlink CA configuration CA_1A-18A-28A then 5th order intermodulation product from 2 uplink operation will interfere Band 1 reception.  However, based on calculations which are done by operator specific spectral holdings, 5th order intermodulation would not fall into Band 1 reception as shown in Table 6.5.1.5-2.  Therefore, MSD due to this case is not need to specify.
· Table 6.5.1.5-2: limiting frequency range of Band 28
	UL frequency (MHz)
	Band 18
	Band 28

	
	815
	830
	718
	728

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	2097
	2042
	7217
	6932


[End of Change]
