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1. Introduction

For several RAN4 meetings, how to handle the third harmonic from Band 28 UL falling into Band 1 DL has been discussed in CA_1-28 WI where there are two options. One is considering LPF to mitigate the harmonic issue to solve the future potential issue from the beginning. The other is not to touch this harmonic issue in the WI since we don’t identify the real issue in the market so far. Since the both ideas are justified in a sense, now the decision cannot be made and the completion may be delayed. In the meantime, CA_3-42 WI having the second harmonic issue was approved in the RAN#64. 
In this contribution, we discuss the fundamental issue on this harmonic issue and finally propose the solution for it and propose how to handle the second harmonic for CA_3-42 as well.
2. Discussion

There are several CA configurations with this harmonic issue as summarized in Table 2-1.

Table 2-1: CA configuration with harmonic issues
	EUTRA CA Configuration
	EUTRA band
	Duplex mode
	MSD

	CA_3-8
	3
	FDD
	Not specified

	
	8
	
	

	CA_4-12
	4
	FDD
	Specified

	
	12
	
	

	CA_4-17
	4
	FDD
	Specified

	
	17
	
	

	CA_1-28
	1
	FDD
	Under discussion

	
	28
	
	

	CA_3-42
	3
	FDD
	Discussion starts from RAN4#72

	
	42
	TDD
	


At this moment, the associated requirements are specified by two approaches in TS36.101. 

· Approach 1: No MSD is specified as can be seen in CA_3-8. 
· The decision was made based on the fact that we could not identify any practical issues in the market when we introduced the requirements.
· Approach 2: MSD is specified as can be seen in CA_4-12 and CA_4-17. 
· The decision was made based on the fact that we identified the operators whose spectrum has the third harmonic issue.
In our understanding, if we follow the conventional way RAN4 has taken, CA_1-28 and CA_3-42 should be classified into Approach 1 since we have not identified any specific operators whose spectrum is the second or third harmonics issues so far. Nonetheless, there has been intensive discussion on if we take LPF to mitigate sever MSD issue into account from the beginning or not for several meetings. We understand that this comes from the situation and/or anxiety that some operators may have the issue later, even if they are not sure if this will definitely happen or not.

 Next we briefly compare pros and cons between the two approaches.

· Approach 1:
· Pros : No meaningless RF degradation due to the harmonic issue.
· Cons: If in the future, some operators have the harmonic issue, then, there may be a risk that they cannot change the requirement. If they cannot change the requirements, they may not be able to make maximum use of certain CA configurations due to the harmonic issue. In addition, even if they can do it, they will face the fundamental issue. The details are discussed after the below Approach 2.

· Note that at least we believe that in principle it is possible to change the requirements at later stage.
· Approach 2: 
· Pros : We don’t have to change the requirements in the future anymore in principle.
· Cons: In the end, everyone may permanently shares the burden due to the LPF from the beginning even if we don’t have any practical issue in the real market. 
In our understanding, it would be natural to select Approach 1 for CA_1-28 and CA_3-42 to avoid any meaningless relaxation especially if we can change the requirements later when we identify the real issue.
In this case, from the operator point of view, the fundamental issue other than the relaxation for UE RF requirements is whether network can distinguish between the legacy terminals with LPF and the new terminals without LPF or not since if the network cannot identify them, the network may treat the legacy and new terminals equally. As a result, roughly, the following two undesirable cases would generate.

· eNB may schedule its downlink resources to the both without careful thought even if the sever harmonic issue exists in the legacy terminals
· eNB may not be able to schedule its downlink resources to both terminals to avoid the case where the legacy terminals have desensitization issue when the wanted signal level is lower than REFSENS + MSD. As a result, the area for CA configuration would be significantly shrunk.
Note that some may think that if we take Approach 1, then, roaming terminals may cause the issue in certain operators’ network in the future. In our understanding is that at least, they can make maximum use of the legacy terminals in the area where wanted signal level is higher than the REFSENS + MSD if their network can distinguish legacy and new terminals..
Therefore, we propose to the requirements to distinguish between the terminals with LPF and the terminals without LPF in TS36.101. With this, we can solve the future issue even if we take Approach 1. 
· Proposal 1: Introduce the requirements to distinguish between terminals with LPF and terminals without LPF into TS36.101.

· Proposal 2: RAN4 sends an LS to RAN2 to take the Proposal 1 into account.
· Proposal 3: If the Proposal 1 and 2 are approved in the RAN4, we should take the Approach 1 for CA_3-42.
3. Conclusion
In this contribution, we discussed how to handle the harmonic issue under the situation that we cannot identify any practical issues in certain open WIs. As a result, we propose the followings.
· Proposal 1: Introduce the requirements to distinguish between terminals with LPF and terminals without LPF into TS36.101.
· Proposal 2: RAN4 sends an LS to RAN2 to take the Proposal 1 into account.

Proposal 3: If the Proposal 1 and 2 are approved in the RAN4, we should take the Approach 1 for CA_3-42. 
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