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1	Introduction 

Along the line of the Rel-18 SI to study on the simplification of band combination specifications for NR and LTE [1], in RAN4 #104-e meeting, it has been proposed that the 2UL inter-band CA UE coexistence requirements is specified only with a normative text [2] which had led to a WF to encourage companies to investigate whether the 2UL inter-band CA UE co-existence requirements can be specified based on the intersection set of the protected bands and frequency ranges from each constituent band without an explicit coexistence table [3]. In last RAN4 meeting, several aspects on both single-band and inter-band UL CA coexistence requirements which may lead to the simplification on specifications structure were discussed [4-6]. The discussions had led to an approved WF [7] to encourage companies to:
· Investigate whether the non-3GPP RATs protection can follow the intersection set rule or should be considered as exceptions for FR1 2UL inter-band CA coexistence requirements. 
· Identify the cases where the protected bands do not follow the intersection set rule for FR1 2UL inter-band CA coexistence requirements in the current specifications and determine whether they are exceptions or errors.
as a steppingstone towards the goal on achieving the simplification in specifications structure for inter-band UL CA coexistence requirements.  

In this contribution, we share our view on why the non-3GPP RATs protection can follow the intersection set rule from the requirements verification perspective. We also intend to identify the cases where the protected bands do not follow the intersection set rule for FR1 2UL inter-band CA coexistence requirements in the current specifications. However, due to the time constraint in two closely scheduled RAN4 meetings, our investigation is only limited to the band combinations with Band n1.
                          
2 Discussion

2.1	Non-3GPP-RATs protection

For non-3GPP RATs protection, there are only a handful requirements specified which are summarized in Table 2.1-1. It can be seen that the non-3GPP RATs protection is only specified for the bands which are in frequency proximity to the protected frequency ranges which is different from the general 3GPP band protection and PHS system protection where all the coexisting bands are listed. For example, the Public Safety Narrow Band protections are only specified for n13 and n14, but not for other coexisting bands in US. Our interpretation is that since the required level of protection is only critical for the adjacent bands or bands in frequency proximity, the protection from other remote bands would deem unnecessary as the risk for the remote bands to interfere the intended protected ranges could be relatively low.   

Observation 1: The non-3GPP RATs protection is only specified for the bands which are in frequency proximity to the protected frequency ranges.

Observation 2: For non-3GPP RATs protection, the required level of protection is only critical for the adjacent bands or bands in frequency proximity. The protection from other remote bands would deem unnecessary as the risk for the remote bands to interfere the intended protected ranges could be relatively low.

	NR Band
	Protected Band
	Frequency Range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	n13
	Public Safety narrow band
	769
	-
	775
	-35
	0.00625
	

	
	
	799
	-
	805
	-35
	0.00625
	

	n14
	Public Safety narrow band
	769
	-
	775
	-35
	0.00625
	

	
	
	799
	-
	805
	-35
	0.00625
	

	n28
	DTV
	470
	-
	694
	-42
	8
	35

	
	
	470
	-
	710
	-26.2
	6
	34

	
	
	662
	-
	694
	-26.2
	6
	

	n74
	
	1400
	-
	1427
	-32
	27
	41



Table 2.1-1 Non-3GPP RATs protection in UE coexistence requirements  

In the current 2UL inter-band CA coexistence requirements, the non-3GPP-RATs protection actually does not follow the intersection set rule, meaning that these ranges are always protected as long as one of the constituent bands needs to protect them. However, in our view the emission level into these frequency ranges under the 2UL CA configuration should not be worse than the single UL configuration as the cross-modulation level due to the 2UL operation is weaker than the single UL self-modulation, thanks to the isolation between the two UL bands. Therefore, from the requirements verification point of view, it is sufficient to verify the non-3GPP-RATs only under single UL operation. There is no need to verify the same requirements again under 2UL configuration. Under this aspect, we think the non-3GPP-RATs protection can still follow the intersection set rule.

Observation 3: In the current 2UL inter-band CA coexistence requirements, the non-3GPP-RATs protection does not follow the intersection set rule, meaning that these ranges are always protected as long as one of the constituent bands needs to protect them.

Observation 4: The emission level into the adjacent frequency ranges under the 2UL CA configuration should not be worse than the single UL configuration as the cross-modulation level due to the 2UL operation is weaker than the single UL self-modulation.

Observation 5: From the requirements verification point of view, it is sufficient to verify the non-3GPP-RATs only under single UL operation and there is no need to verify the same requirements again under 2UL configuration.

Proposal 1: RAN4 to agree that the non-3GPP-RATs protection under 2UL inter-band CA also follows the intersection set rule.

2.2	Protected bands not following the intersection set rule

Table 2.2-1 summarizes the protected bands not following the intersection set rule for the band combinations which we have investigated thus far, starting from the very first entry CA_n1-n3 in Table 6.5A.3.2.3-1 in TS 38.101-1 [8]. As this manual checking process is rather time consuming and there is limited time from last RAN4 meeting, we only finished checking the combinations with Band n1. Notice that in the column labelled as “Protected”, “Yes” means the band is protected by the combination but not belonging to the intersection set, “No” means the band is not protected by the combination but belonging to the intersection set. 


	NR CA Combination
	Protected Band
	Frequency Range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	Protected
	NOTE

	CA_n1-n3
	E-UTRA Band 45
	FDL_low
	-
	FDL_high
	-50
	1
	No
	

	
	NR Band n104
	FDL_low
	-
	FDL_high
	-50
	1
	No
	

	CA_n1-n5
	E-UTRA Band 22
	FDL_low
	-
	FDL_high
	-50
	1
	Yes
	

	
	E-UTRA Band 45
	FDL_low
	-
	FDL_high
	-50
	1
	No
	

	CA_n1-n7
	B39
	1880
	-
	1895
	-40
	1
	Yes
	

	
	
	1895
	-
	1915
	-15.5
	5
	
	

	
	
	1915
	-
	1920
	+1.6
	5
	
	

	CA_n1-n8
	E-UTRA Band 52
	FDL_low
	-
	FDL_high
	-50
	1
	No
	

	
	NR Band n104
	FDL_low
	-
	FDL_high
	-50
	1
	No
	

	CA_n1-n18
	E-UTRA Band 40
	FDL_low
	-
	FDL_high
	-50
	1
	No
	

	CA_n1-n20
	E-UTRA Band 52
	FDL_low
	-
	FDL_high
	-50
	1
	No
	

	
	NR Band n104
	FDL_low
	-
	FDL_high
	-50
	1
	No
	

	CA_n1-n28
	DTV
	470
	-
	694
	-42
	8
	Yes
	

	
	
	470
	-
	710
	-26.2
	6
	Yes
	

	
	
	662
	-
	694
	-26.2
	6
	Yes
	

	CA_n1-n40
	E-UTRA Band 73
	FDL_low
	-
	FDL_high
	-50
	1
	Yes
	

	
	PHS
	1884.5
	-
	1915.7
	-41
	0.3
	Yes
	

	CA_n1-n74
	PHS
	1884.5
	-
	1915.7
	-41
	0.3
	Yes
	

	
	Frequency range
	1400
	-
	1427
	-32
	27
	Yes
	

	CA_n1-n78
	E-UTRA Band 32,75,76
	FDL_low
	-
	FDL_high
	-50
	1
	No
	

	
	E-UTRA Band 74
	FDL_low
	-
	FDL_high
	-50
	1
	Yes
	

	
	NR Band n104
	FDL_low
	-
	FDL_high
	-50
	1
	No
	

	CA_n1-n79
	E-UTRA Band 26
	FDL_low
	-
	FDL_high
	-50
	1
	Yes
	



Table 2.2-1 2UL inter-band CA protected bands not following the intersection set rule  

One particular observation in this checking process is that Band n104 is not listed as a protected band anywhere in the 2UL inter-band CA coexistence table. In our view the Band n104 protection could be a miss in the current specifications as the band was just recently introduced. For other exceptions listed in Table 2.2-1, RAN4 needs to confirm whether they are errors or indeed exceptions.         

Observation 6: Band n104 protection could be a miss in the current specifications as the band was just recently introduced.

Proposal 2: RAN4 to confirm whether the exceptions listed in Table 2.2-1 are errors or indeed exceptions in this meeting.

For the rest of the exceptions manual checking process, we think it will be more efficient if the task can be divided among a few companies, for example, one company can take combinations starting with Band n2, n3, n5, and the other company can take combinations starting with Band n12, n13, n14, n18, n20, and etc.

Proposal 3: RAN4 to divide the exceptions manual checking task to among a few volunteer companies to improve the efficiency of the process.    

3	Conclusion

In this contribution, we share our view on why the non-3GPP RATs protection can follow the intersection set rule from the requirements verification perspective. We also intend to identify the cases where the protected bands do not follow the intersection set rule for FR1 2UL inter-band CA coexistence requirements in the current specifications. However, due to the time constraint in two closely scheduled RAN4 meetings, our investigation is only limited to the band combinations with Band n1.

Observation 1: The non-3GPP RATs protection is only specified for the bands which are in frequency proximity to the protected frequency ranges.

Observation 2: For non-3GPP RATs protection, the required level of protection is only critical for the adjacent bands or bands in frequency proximity. The protection from other remote bands would deem unnecessary as the risk for the remote bands to interfere the intended protected ranges could be relatively low.

Observation 3 In the current 2UL inter-band CA coexistence requirements, the non-3GPP-RATs protection does not follow the intersection set rule, meaning that these ranges are always protected as long as one of the constituent bands needs to protect them.

Observation 4: The emission level into the adjacent frequency ranges under the 2UL CA configuration should not be worse than the single UL configuration as the cross-modulation level due to the 2UL operation is weaker than the single UL self-modulation.

Observation 5: From the requirements verification point of view, it is sufficient to verify the non-3GPP-RATs only under single UL operation and there is no need to verify the same requirements again under 2UL configuration.

Observation 6: Band n104 protection could be a miss in the current specifications as the band was just recently introduced.

Proposal 1: RAN4 to agree that the non-3GPP-RATs protection under 2UL inter-band CA also follows the intersection set rule.

Proposal 2: RAN4 to confirm whether the exceptions listed in Table 2.2-1 are errors or indeed exceptions in this meeting.

Proposal 3: RAN4 to divide the exceptions manual checking task to among a few volunteer companies to improve the efficiency of the process.
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