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1. Introduction
In RAN4#NRAH1801 new EN DC combinations have been introduced in [1] and [2]. In this paper, we do the 2 UL IMD analysis for EN DC combination 28+n50 and 5+n66 to determine if UE can optionally support these combinations using single switched UL operation.
2. Discussion
2.1. Analysis of DC_28_n50

Table 1 provides analysis for potential IMD2 collision with LTE DL frequency range for LTE band 28 and NR band n50 DC combination. This is one of the criteria to allow UE to optionally support the combination using single switched UL TDM operation. In this case, LTE band 28 is an FDD band and it needs to be further verified that the IMD2 product falls on its own receive channel, which is why the table shows first the analysis for the full band, then refines it for different channel bandwidths. This table does not look for all possible collisions, it only shows one case to determine if the combination should be added to the list where single switched UL is allowed.
Table 1: Frequency ranges for bands 28 and n50 and their 2 UL IMD2 products

	
	F_UL low
	F_UL high
	F_DL low
	F_DL high

	Full band analysis

	LTE 28
	703MHz
	748MHz
	758MHz
	803MHz

	NR n50
	1432MHz
	1517MHz
	1432MHz
	1517MHz

	IMD2 products/Freq
	|F_NR low – F_LTE high|
	|F_NR low – F_LTE high|
	684MHz
	814MHz

	Analysis per channel BW

	LTE 28 5MHz
	703.25MHz
	707.75MHz
	758.25MHz
	762.75MHz

	IMD2 products/Freq
	|F_NR low – F_LTE high|
	|F_NR low – F_LTE high|
	724.25MHz
	813.75MHz


Observations 1:
· Full band analysis shows that one IMD2 product covers the entire LTE band 28 DL frequency range.
· Using lowest LTE band 28 channel bandwidth of 5MHz, IMD2 products covers the entire associated downlink channel, and thus it is also true for larger channel bandwidths.

· This DC combination can be optionally supported by UE using single switched UL operation.

It is to be noted that the above analysis only determines if one criterion is met for single switched UL, however it does not determine for which exact frequency combinations of the LTE band and the NR band allocations it can be applied.
2.2. Analysis of DC_5_n66

Table 2 provides analysis for potential IMD2 collision with LTE DL frequency range for LTE band 5 and NR band n66 DC combination. Similar to Table 1 case, full band and channel level analysis are calculated and it is to be noted that this analysis only determines if one criterion is met for single switched UL, however it does not determine for which exact frequency combinations of the LTE band and the NR band allocations it can be applied. 
Table 2: Frequency ranges for bands 5 and n66 and their 2 UL IMD2 products

	
	F_UL low
	F_UL high
	F_DL low
	F_DL high

	Full band analysis

	LTE 5
	824MHz
	849MHz
	869MHz
	894MHz

	NR n66
	1710MHz
	1780MHz
	2110MHz
	2200MHz

	IMD2 products/Freq
	|F_NR low – F_LTE high|
	|F_NR low – F_LTE high|
	861MHz
	956MHz

	Analysis per channel BW (FDD)

	LTE 5 5MHz
	824.25MHz
	828.75MHz
	869.25MHz
	873.75MHz

	IMD2 products/Freq
	|F_NR low – F_LTE high|
	|F_NR low – F_LTE high|
	881.25MHz
	955.75MHz

	LTE 5 10MHz
	824.5MHz
	833.5MHz
	869.5MHz
	878.5MHz

	IMD2 products/Freq
	|F_NR low – F_LTE high|
	|F_NR low – F_LTE high|
	876.75MHz
	955.25MHz


Observations 2:
· Full band analysis shows that one IMD2 product covers the entire LTE band 5 DL frequency range.

· Using LTE band 5 channel bandwidth of 5MHz, IMD2 products does not intercept the associated downlink channel. This is thus also true for lower channel bandwidths.
· Using LTE band 5 channel bandwidth of 10MHz, IMD2 products collides with the upper part of the associated downlink channel.

· This DC combination can be optionally supported by UE using single switched UL operation.

3. Conclusion
This contribution provides an analysis of recently introduced EN DC combinations 28+n50 and 5+n66 to determine if UE is allowed to optionally support these EN DC combinations using single switched UL operation. After partial analysis, at least one of the criteria is met and the following proposals are made:
Proposal 1: EN DC 28+n50 is added to list of combinations where UE can optionally support it using single switched UL operation.
Proposal 2: EN DC 5+n66 is added to list of combinations where UE can optionally support it using single switched UL operation.
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