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1 
Introduction
In RAN 4 meeting 74 a WF for pairing TDD intra-band contiguous CA and TDD inter-band CA without simultaneous Rx-Tx CA configurations was agreed. WF is captured below.
· When pairing TDD intra-band contiguous CA and TDD inter-band CA without simultaneous Rx-Tx CA configurations where UL is lower order CA compared to DL the core specification can directly updated to include the UL/DL pair without starting a WI 

· UL and DL CA configurations are based on existing DL and UL configurations.
In RAN meeting 67 a new WI for pairing 2UL/3DL interband CA configuraitons was approved.

Treatment of FDD intraband CA and TDD intra-band contiguous CA and v CA configuraitons needs to be agreed.
2
Discussion

2.1
TDD inter-band CA with simultaneous Rx-Tx

Pairing of FDD interband CA configurations are studied under LTE Advanced 3DL/2UL inter-band Carrier Aggregation WI [2]. In case of TDD inter-band CA with simultaneous Rx-Tx similar studies are needed to make sure that the uplink operation of two bands do not interfere the downlink of the third band. These studies could be part of the already ongoing WI if such cases are of intrest for operators. This approach would have least amount of work for RAN4 from WI management point of view.
Proposal 1: TDD inter-band CA with simultaneous Rx-Tx 3DL/2UL pairing studies are part of existing REL-13 LTE Advanced 3DL/2UL inter-band Carrier Aggregation WI
2.2
FDD and TDD contiguous intra-band CA 
Currently there are already cases existing in TS 36.101 where Class D downlink CA is allowed to be used with class C uplink i.e. bands 40 and 41. There is no note indicating that all component carriers need to have same uplink and downlink swithing point however RAN4 has not discussed what kind of UE architecture would support this kind of operation thus we can assume that for existing contiguous intraband TDD CA configurations all component carrier are having same uplink and downlink switching point and paring can be done as agreed in WF [1].
Observation 1: RAN4 specifications assume that for TDD contiguous intraband CA all component carriers have same UL/DL switching point therefore those can be paired without a study.
For FDD there are currently no Class D downlink CA configurations thus 2 UL / 3 DL pairing has not been relevant topic yet. Reference sensitivity definition however is such that it allows UE to meet the sensitivity requirement also for the third downlink carrier as it is placed furthest away from the uplink band, see Figure 1.
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Figure 1: Contiguous intraband CA REFSENS test configuration
Therefore there are no sensivity degradation for third downlink carrier possible as in interband CA case can be. Therefore it is proposed that FDD contiguous intraband 2 UL / 3 DL CA configurations can be paired without a study once this becomes relevant.

Proposal 2: FDD contiguous intraband 2 UL / 3 DL CA configurations can be paired without a study
2.2
FDD non-contiguous intra-band CA 
Currently there is one FDD 2 UL non-contigous intraband CA Configuration existing i.e. CA_4A-4A and no 3 DL non-contigous intraband CA Configuration exists. In general sensitivity definition incase of 2 UL non-contigous intraband CA will be a challenge for other bands than band 4 due to the extreme IMD generated in power amplifier thus there has not been any requests for 2 UL non-contigous intraband CA for other bands than band 4 which have very large UL / DL separation. Furthermore incase 3 DL non-contiguous intraband CA configuration for band 4 is standardiced it can be anticipated that then 2 UL / 3 DL pairing is feasible as IMD generated in uplink does not reach downlink band.
For any other bands WF on 2 UL / 3 DL non-contigous intraband CA pairing can be discussed later once becomes topical.

Observation 2: In general non-contiguous intraband CA requires a study before a 2UL/3DL pairing can be done. Band 4 can be an exception because of very large UL / DL separation.
2.3
Combinations of intra-band contiguous and inter-band carrier aggregation
In this chapter we discuss 2UL / 3 DL pairing of CA configurations that are a combination of contiguous intraband CA and interband CA. Downlink CA configuration is CA_xA-yC type and uplink configurations are CA_xA-yA and CA_yC type. 
Simlarly as for pure interband case only those CA configurations should be paired which are existing in specification. Hence following CA configurations should be existing before pairing
· DL : CA_xA-yC and UL: CA_xA or CA_yA (this is the 1 UL / 3 DL case)

· DL and UL: CA_xA-yA and CA_yC (this is the 2 UL / 2 DL case)

When above 3 DL is used togerher with 2 UL configuration two different self -interference mechamism can be envisioned, there are presented in Figure 2 as Case 1 and Case 2. 

Case 1 is potential intermodulation generated by 2 UL transmission on two bands which would interfere the reception of either or both bands. This is the same situation as for 2 UL / 2 DL case and if there is self-interference then MSD specification already exists for the Pcell. However the band y downlink Scell (CC2) might be affected from the 2 UL IMD in a way that is not captured into current 2 UL MSD specification.
Case 2 is such that contiguous intraband CA uplink interferes the other DL reception either because of spectral regrowth from wide transmission of IMD from multi-cluster transmission. This impact has not been studied.
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Figure 2: 2 UL / 3 DL pairing of combinations of intra-band contiguous and inter-band carrier aggregation
2.4
Combinations of intra-band non-contiguous and inter-band carrier aggregation
In this chapter we discuss 2UL / 3 DL pairing of CA configurations that are a combination of non-contiguous intraband CA and interband CA. Downlink CA configuration is CA_xA-yA-yA type and uplink configurations are CA_xA-yA and CA_yA-yA type. 
Simlarly as for pure interband case only those CA configurations should be paired which are existing in specification. Hence following CA configurations should be existing before pairing

· DL : CA_ CA_xA-yA-yA and UL: CA_xA or CA_yA (this is the 1 UL / 3 DL case)

· DL and UL: CA_xA-yA and CA_yA-yA (this is the 2 UL / 2 DL case)

When above 3 DL is used togerher with 2 UL configuration two different self -interference mechamism can be envisioned, there are presented in Figure 3 as Case 3 and Case 4. 

Case 3 is potential intermodulation generated by 2 UL transmission on two bands which would interfere the reception of either or both bands. This is the same situation as for 2 UL / 2 DL case and if there is self-interference then MSD specification already exists for the Pcell. However the band y downlink Scell (CC2) might be affected from the 2 UL IMD in a way that is not captured into current 2 UL MSD specification.
Case 4 is such that non-contiguous intraband CA uplink interferes the DL reception on the other band because of IMD from 2 UL transmission on two bands. This impact has not been studied.
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Figure 3: 2 UL / 3 DL pairing of combinations of intra-band non-contiguous and inter-band carrier aggregation
In previous two chapters we have discussed that when pairing CA configurations which are combinations of contiguous intraband CA and inter band CA or combinations of non-contiguous intraband CA and interband CA a study for self interference needs to done.
Pairing of above mentioned cases can be done under dedicated intraband CA WI or band combination specific WI’s. From work load ppoint of view a common WI should be selected. 

Proposal 3: A self interference study needs to be done for 2UL/3DL pairing of  CA configurations that are  combinations of contiguous intraband CA and inter band CA or combinations of non-contiguous intraband CA and interband CA. For these case a common intrband 2UL/3DL WI is established once there is a operator proposal for pairing.
3
Conclusion

In this sontribution we have discussed the 2UL/3DL pairing of intraband CA and come to some observations

Observation 1: RAN4 specifications assume that for TDD contiguous intraband CA all component carriers have same UL/DL switching point therefore those can be paired without a study.
Observation 2: In general non-contiguous intraband CA requires a study before a 2UL/3DL pairing can be done. Band 4 can be an exception because of very large UL / DL separation.
Furthermore in this contribution we have following proposal for approval
Proposal 1: TDD inter-band CA with simultaneous Rx-Tx 3DL/2UL pairing studies are part of existing REL-13 LTE Advanced 3DL/2UL inter-band Carrier Aggregation WI
Proposal 2: FDD contiguous intraband 2 UL / 3 DL CA configurations can be paired without a study
Proposal 3: A self interference study needs to be done for 2UL/3DL pairing of CA configurations that are combinations of contiguous intraband CA and inter band CA or combinations of non-contiguous intraband CA and interband CA. For these case a common intrband 2UL/3DL WI is established once there is an operator proposal for pairing.
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