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Introduction
In RAN4 110bis meeting, many agreements were made on the general requirements as well as the case of CA/DC n100 and n101, which were captured in[1]. The following topics are yet to be discussed.
	Tx Requirements
	- Power class for UL inter-band CA :
      FFS on whether to define PC1 inter-band CA/DC combinations
- Signaling aspects:
      FFS whether to introduce new UE capability and/or other RRC signaling to support NR CA/DC with less than 5MHz CBW and support of 12 or 20 RB transmission bandwidth.
- Configured transmitted power for CA: 
      Specify ΔTIB,c for uplink inter-band CA combination (TS 38.101-1 Table 6.2A.4.2.3-1)
- Output RF spectrum emissions for CA:
      Specify spurious emissions for UE coexistence for uplink inter-band CA combination (TS    38.101-1 Table 6.5A.3.2.3-1)

	Rx Requirements
	- Reference sensitivity: MSD requirements:
       FFS on MSD requirement


In the following sections we are going to discuss the open issues.
Discussion
Tx Requirements
Power class for UL inter-band CA
Currently the WID mentions PC3 as the only UE power class of this WI. However for railway communications in n100 and n101, ECC has, also, considered Cab-radio UEs, which are categorized as PC1 UEs with 31dBm maximum output power [2]. Since there is almost no form factor restrictions on these cabin mounted UEs, manufacturing them is feasible for a single band communication. However for NR CA or NR DC 31dBm Tx out power / band will introduce lots of interferences for UEs using bands, in Europe, such as n1. So to enable cab radio UEs in this WI, one can consider, the following Tx configurations:

Proposal 1: As ECC considered PC1 on n100 and n101, it is better to ask RANP to include PC1 Cab-radio UE NR CA/DC communications with the following configurations, in the WID.

	  PC1 NR CA/DC TX output power

	PC1 on FDD band n100
	PC3 on TDD band n101

	31 dBm
	23 dBm

	Note: the maximum output power on the two bands are limited to 31dBm.


Signaling requirements
In the last meeting different companies raised concerns about whether a new UE capability would be needed on some scenarios, as mentioned below:
	- Whether a new signalling of indicating inter-band non-collocated is required needs discussion.
- In case 12 and 20 RB extraordinary transmission bandwidth configurations are considered RAN4 should discuss required improvements in related signalling



For the case on non-collocated inter-band NR CA/DC, there has not been any sort of special requirements as the inter-band CA/DC requirements are mostly based on the single band case. Therefor no new UE capability is needed. It should be mentioned that in Rel-18 intra-band NR CA for non-collocated deployment was introduced which is excluded from this WI. 
Regarding the 12 extraordinary transmission bandwidth configurations on n100, as can be found in TS 38.101-1 Table 5.4.3.1-3, as it was agreed in the WF to specify RF requirements agnostic of transmission bandwidth configurations for 3MHz. Therefore no UE signalling should be considered. On the other hand, on another agreement in the same WF, 5MHz was excluded from n100 NR CA configuration, hence no need to consider the case with 20 RB extraordinary transmission bandwidth configuration.  
Proposal 2: No UE capability of signaling is needed, as non-colocated inter-band CA is supported since Rel 15 and it was agreed to specify RF requirements agnostic of transmission bandwidth configurations for 3 MHz.
Configured transmitted power for CA
As the UL frequency ranges of n100 and n101 are close CA_n1_n8, we propose the corresponding ΔTIB,c
Proposal 3: ΔTIB,c of CA_n100-n101:
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)

	
	Component band in order of bands in configuration

	CA_n100-n101
	0.3
	0.3



Output RF spectrum emissions for CA:
Based on the general requirements in TS38.101-1 6.5A.3.2.3, the intersection of the requirements for the individual bands specified in TS38.101-1 6.5.3.2 shall also apply for the specified uplink carrier aggregation configurations. So for spurious emissions for UE coexistence for uplink CA_n100-n101, the following is proposed:
Proposal 4: Spurious emissions for UE co-existence for CA_n100-n101
	NR CA combination
	Spurious emission

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

	CA_n100-n101
	Frequency range
	758
	-
	788
	-50
	1
	



Rx Requirements
Reference sensitivity: MSD requirements:
Below the coexistence analysis is performed for CA_n100-n101:
Table 2.2.1-1 Coexistence analysis of UL CA_n100A-n101A
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	874.4
	880
	1900
	1910

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1748.8
	1760
	3800
	3820

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	2623.2
	2640
	5700
	5730

	4th harmonics frequency limits
	4*fx_low
	4*fx_high
	4* fy_low
	4* fy_high

	4th harmonics frequency limits (MHz)
	3497.6
	3520
	7600
	7640

	5th harmonics frequency limits
	5*fx_low
	5*fx_high
	5* fy_low
	5* fy_high

	5th harmonics frequency limits (MHz)
	4372
	4400
	9500
	9550

	2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	1020
	1035.6
	2774.4
	2790

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	161.2
	140
	2920
	2945.6

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	3648.8
	3670
	4674.4
	4700

	Two-tone 4th order IMD products
	|3*fx_low –1* fy_high|
	|3*fx_high – 1*fy_low|
	|3*fy_low – 1*fx_high|
	|3*fy_high – 1*fx_low|

	IMD frequency limits (MHz)
	713.2
	740
	4820
	4855.6

	Two-tone 4th order IMD products
	|3*fx_low +1* fy_low|
	|3*fx_high + 1*fy_high|
	|3*fy_low + 1*fx_low|
	|3*fy_high + 1*fx_high|

	IMD frequency limits (MHz)
	4523.2
	4550
	6574.4
	6610

	Two-tone 4th order IMD products
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|

	IMD frequency limits (MHz)
	2071.2
	2040
	5548.8
	5580

	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)
	6765.6
	6720
	1620
	1587.6

	Two-tone 5th order IMD products
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	IMD frequency limits (MHz)
	3981.2
	3940
	1160
	1196.8

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

	IMD frequency limits (MHz)
	8474.4
	8520
	5397.6
	5430

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	7448.8
	7490
	6423.2
	6460



Based on the above analysis no IMD or harmonic related MSD is needed. Moreover as the two bands are 1 GHz away from each other no MSD for cross band leakage is needed, neither.
Proposal 5: No IMD or harmonic related MSD is needed. Moreover as the two bands are 1 GHZ away from each other no MSD for cross band leakage is needed, neither.
Conclusion
Proposal 1: As ECC considered PC1 on n100 and n101, it is better to ask RANP to include PC1 Cab-radio UE NR CA/DC communications with the following configurations, in the WID.

	  PC1 NR CA/DC TX output power

	PC1 on FDD band n100
	PC3 on TDD band n101

	31 dBm
	23 dBm

	Note: the maximum output power on the two bands are limited to 31dBm.



Proposal 2: No UE capability of signaling is needed, as non-colocated inter-band CA is supported since Rel 15 and it was agreed to specify RF requirements agnostic of transmission bandwidth configurations for 3 MHz.
Proposal 3: ΔTIB,c of CA_n100-n101:
	Inter-band CA combination
	ΔTIB,c for NR bands (dB)

	
	Component band in order of bands in configuration

	CA_n100-n101
	0.3
	0.3



Proposal 4: Spurious emissions for UE co-existence for CA_n100-n101
	NR CA combination
	Spurious emission

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

	CA_n100-n101
	Frequency range
	758
	-
	788
	-50
	1
	



Proposal 5: No IMD or harmonic related MSD is needed. Moreover as the two bands are 1 GHZ away from each other no MSD for cross band leakage is needed, neither.
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