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1 Introduction
Consideration on co-existence study for 2UL band combinations for LTE CA in [1] was agreed in last RAN4 meeting. This contribution provides further consideration on similar issue for NR band combinations. 
2 Discussion

In Rel-15, lots of NR DC band combinations are proposed using the basket approach. For DC, the basic capability is to support two uplink, therefore, IMD analysis is needed for the DC band combinations. Besides IMD issue, harmonic shall be analyzed for the DC band combinations. 

	
	NR basket

	TR 37.863-01-01
	Dual connectivity (DC) band combinations of LTE 1DL/1UL + one NR band

	TR 37.863-02-01
	Dual connectivity (DC) band combinations of LTE 2DL/1UL + one NR band

	TR 37.863-03-01
	Dual connectivity (DC) band combinations of LTE 3DL/1UL + one NR band

	TR 37.863-04-01
	Dual connectivity (DC) band combinations of LTE 4DL/1UL + one NR band

	TR 37.863-05-01
	Dual connectivity (DC) band combinations of LTE 5DL/1UL + one NR band

	
	Intra-band NR CA (mDL/1UL) and inter-band NR CA (nDL/1UL) (m and n are FFS)

	
	Dual connectivity (DC) band combinations of LTE xDL/1UL (x=1, 2, 3, 4) + Inter-band NR 2DL/1UL


For the TRs list in above table, we see a lot of analyses are redundant and duplicated. For instance, for DC combinations of DC_1A-3A-7A-20A-n78, DC_1A-3A-5A-7A-n78A and DC_3A-5A-7A-7A-n78A in TR 37.863-04-01, IMD and harmonic analysis for band 3 and n78 have been done triple times. And the same fall back analysis also exists in TR 37.863-03-01, 37.863-02-01 and 37.863-01-01 for the same dual band combination. It’s a huge work load for both the DC proponents and TR editors. And most of these analyses do not provide more information in defining the specific RF requirements. Therefore, similar principle agreed for LTE CA can be used to NR DC or inter-band CA (if 2UL CA combinations are proposed later) combinations. 
As agreed in RAN4, for higher lever DC band combinations, the completion depends on the fall back mode, which means even for the band combinations of LTE 5DL/1UL + one NR band, the basic unit combination of LTE 1DL/1UL + one NR band as constituent combination shall be analyzed in TR 37.863-01-01. 

Proposal 1 The harmonic and IMD analysis for LTE 1DL/1UL + one NR band as constituent combination for higher level DC combination only needs to be analyzed in TR 37.863-01-01. In the TRs for higher level combinations, a reference to TR 37.863-01-01 for corresponding band combinations in section of Co-existence studies is enough. Only the analysis which is different from that in TR 37.863-01-01 shall be provided additionally. 
Proposal 2 It is proposed to move the table of calculation of harmonics and IMD products to the general part of the TR 37.863-01-01as 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. 

Table 1 harmonics and IMD products
	NR DC
Configuration
	E-UTRA/NR band
	DL frequency range (MHz)
	Rx Impact
	Harmonic/IMD orders
	Notes

	DC_xA-nyA
	x
	xxxx-xxxx
	Yes/No
	2nd Harmonic,

IMD2
	

	
	ny
	xxxx-xxxx
	Yes/No
	4th Harmonic,

IMD4
	


For 2UL DC or CA combinations, one important requirement is the spurious emission for UE co-existence. However, this kind of information is missing for a lot of band combinations, even though some wording is provided in the co-existence section. 

For the IMD which may fall into other E-UTRA/NR bands can be reflected in the table of spurious emission for UE co-existence for DC or CA. No need to describe the affected bands by specific wording as what we did for current TR. If this kind of table is missing in the TR, it causes a mess for preparing the big CR for a specific band combination. 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 combination (two bands)
	NR DC Configuration
	Spurious emission 

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

	DC_xA-nyA
	E-UTRA Band xx, yy, zz

NR band nxx, nyy, nzz
	FDL_low
	-
	FDL_high
	-50
	1
	


It is noted that the protected E-UTRA/NR band xx, yy, zz and nxx, nyy, nzz should be the common set of the protected bands for both Band x and Band ny. 

Proposal 3 It is proposed to include the spurious emission bands for UE co-existence into the TR 37.863-01-01, which should be prepared in the TP for each specific 2UL band combination.
3 Conclusion

Consideration on co-existence study for LTE NR DC band combinations is provided in this contribution. Following proposals shall be considered in the group to reduce the work load of the TP and facilitate the CR preparation for specific band combination. 
Proposal 1 The harmonic and IMD analysis for LTE 1DL/1UL + one NR band as constituent combination for higher level DC combination only needs to be analyzed in TR 37.863-01-01. In the TRs for higher level combinations, a reference to TR 37.863-01-01 for corresponding band combinations in section of Co-existence studies is enough. Only the analysis which is different from that in TR 37.863-01-01 shall be provided additionally. 

Proposal 2 It is proposed to move the table of calculation of harmonics and IMD products to the general part of the TR 37.863-01-01as 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. 

Proposal 3 It is proposed to include the spurious emission bands for UE co-existence into the TR 37.863-01-01, which should be prepared in the TP for each specific 2UL band combination.
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