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1 Introduction

WI for CA_41A-42C was approved in [1] and requirements have been discussed for several meetings.  One of main topics for this combination is “whether RAN4 should assume simultaneousRx-Tx or not in this WI”, namely, UL/DL configurations between bands are same or not.  In order to proceed to discussion above, we try to sort out current situation in this contribution.  As a proposal here, we believe requirements for simultaneousRx-Tx should be specified.
2 Background
In current version of specification, below requirements for TIB/RIB of CA_41A-422A are specified.

Table 2-1: TIB,c for CA_41A-42A (from TS36.101 Table 6.2.5-2 based)
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	…
	…
	…

	CA_41A-42A
	41
	04

	
	42
	[0.5]4

	NOTE 1:
The above additional tolerances are only applicable for the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations
…
NOTE 4:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx.


Table 2-2: RIB,c for CA_41A-42A (from TS36.101 Table 6.2.5-2 based)
	Inter-band CA Configuration
	E-UTRA Band
	ΔRIB,c [dB]

	…
	…
	…

	CA_41A-42A
	41
	[0.4]4

	
	42
	[0.5]4

	NOTE 1:
The above additional tolerances are only applicable for the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations
…
NOTE 4:
Only applicable for UE supporting inter-band carrier aggregation with uplink in one E-UTRA band and without simultaneous Rx/Tx.


When we take a look back work for CA_41A-42A, agreement were made in [2] as follows;
· For CA_41A-42A, only 1UL-2DL scenario is assumed

· For CA_41A-42A, simultaneousRx-Tx is not supported.

NOTE4 in each table (Table 2-1 and Table 2-2) is intended to capture these agreements.  Based on this procedure, below UE architecture in Figure 2-1 is assumed for specifying requirements.
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Figure 2-1: Assumed UE architecture for CA_41A-42A (from [2])
In addition, in 3DL WID [1], it is clearly captured that;

> Note: In this case all the constituent 2DL/1UL CA scenarios, are covered by the work-items referenced in Section 2.3.5
[Editor’s note] one can find that CA_41A-42A is captured in Section 2.3.5.  This means that current requirements for CA_41A-42A are intended to be reused for CA_41A-42C.
Considering all situations described above, it has been already approved by RAN that requirements for CA_41A-42C would be specified without assuming simultaneousRx-Tx.
· Observation: According to WID approved by RAN, it has been already approved that requirements for CA_41A-42C would be specified without assuming simultaneousRx-Tx.
Although RAN4 can go forward as it is, we believe some problems would absolutely occur in the future.  Considering that UEs supporting CA_41A-42A do not exist in commercial market (or if they already exist, the number is quite limited), it is quite a good opportunity to re-consider ideal situation for RAN4.
· Suggestion: Although current situation is described in “Observation”, it is quite a good opportunity to re-consider ideal situation for RAN4.
3 Discussion
3.1 Which kinds of issues are predicted in the future?
When we specify requirements for 3DL (CA_41A-42C) without supporting simultaneousRx-Tx or 2UL CA, necessary solution would be required how to specify 2UL CA requirements for CA_41A-42A in the future. 
· 1st Issue: RAN4 does NOT have any solutions for 2UL CA of CA_41A-42A.
In the future, some companies would like to have 2UL CA requirements.  Then, new requirements for TIB and RIB are necessary because assumed UE architecture in Figure 2-1 never support UL CA.  With this approach, RAN4 has to specify two types of requirements between DL CA_41A-42A and UL CA_41A-42A. Although KDDI is flexible to have multiple types of requirements in RAN4 specifications, some companies are NOT.  
· Expectation from 1st Issue: If RAN4 goes forward as it is; TIB and RIB requirements will be different between 1UL-2DL CA and 2UL-2DL CA.  This will bring UE fragmentation issue.
· 2nd Issue: UE implementation complexity
UE architecture shown in Figure 2-1 implements two BPFs (band path filter) for each band.  Tx (Rx) is separated into two parts in the figure so BPF is needed for each part.  This would impact UE implementation complexity and size while smaller number of insertion loss is expected.

· Expectation from 2nd Issue: UE architecture in Figure 2-1 increases UE implement complexity. 
· 3rd Issue: UL/DL configurations are not always same between bands
In Japan, licenses for Band 42 spectra were assigned to three operators so Band 42 operation will be expected in the near future.  On the other hand, spectra within Band 41 frequency range have been operated by two affiliated companies of above operators.  This means that Band 41 and Band 42 will have been operated by different companies in actual (see Figure 3.1-1).  This also means that one company might change UL/DL configuration according to its traffic trend.  One operator might need more UL capacity and the other might not.
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· Expectation from 3rd Issue: Current specification is not always suitable for operation in operator X (X is A or B) in Japan.  Operator X and affiliated company of operator X lose flexible operation between the bands.
3.2 Proposal (how to solve issues)
As observed in section 3.1, sooner or later, RAN4 will face these issues and as long as we know, there is no solution for them.  3rd issue might be some kind of Japanese specific one but 1st and 2nd issues are rather generic for Band 41 and Band 42 holders (and vendors which implement products).  In order to solve them, we recommend;
· Proposal 1: Requirements for CA_41A-42C should be specified with supporting simultaneousRx-Tx.
· 1st Issue: By supporting simultaneousRx-Tx, 2UL CA can be also supported.  This also solves UE market fragmentation issue, too.
· 2nd Issue: We do not have to separate Tx (Rx) circuit for each band.  This means that two BPFs are not necessary implementation.
· 3rd Issue: UL/DL configurations between Band 41 and Band 42 can changeable independently.  This can contribute operational flexibility and efficient usage of spectra.
On the other hand, it has been well-recognized that supporting simultaneousRx-Tx will bring larger insertion loss as reported.  This is because when we consider supporting simultaneousRx-Tx, diplexer architecture is assumed for UE reference architecture.  However, we also understand that higher insertion loss values are difficult to accept for some companies (especially for operators). Therefore, we also propose that
· Proposal 2: To avoid higher insertion loss values, RAN4 should consider UE reference architecture.  For one of examples, antenna separation between Band 41 and Band 42 should be studied.
· 2nd proposal is to minimize difference between current version of specifications and specifications for supporting simultaneousRx-Tx.
4 Conclusion

In this contribution, possible issues for CA_41A-42C are shown.  In the future, RAN4 might have different type of specification between 1UL-2DL CA_41A-42C and 2UL-2DL CA_41A-42C.  In addition, certain possible operation for CA_41A-42C in Japan is presented in this contribution.  Considering one situation in Japan, it was clarified that UL/DL configurations between Band 41 and Band 42 are NOT always same.  In order to utilize spectra more efficiently, there is no doubt that requirements for simultaneousRx-Tx are necessary.   In addition, it was also shown that current UE architecture assumed for CA_41A-42A cannot apply 2UL CA of Band 41 and Band 42.  Giving situations discussed above, we would like to propose;
· Proposal 1: Requirements for CA_41A-42C should be specified with supporting simultaneousRx-Tx.
· Proposal 2: To avoid higher insertion loss values, RAN4 should consider UE reference architecture.  For one of examples, antenna separation between Band 41 and Band 42 should be studied.
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