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1	Background 
In RAN4#108, A TP [1] was submitted to introduce CA_n66-n70 2UL configuration. This was flagged because the two UL bands are adjacent, and thus some architecture and cross coupling aspects needed further consideration. In this contribution, we discuss the two possible architectures and analyse the related emissions issues.
2 Discussion
2.1 Possible architecture for UL CA_n66-n70
Since the two UL bands are adjacent there are issues in multiplexing CA_n66-n70 on the transmit antennas. Assuming a two-antenna solution, there are two possible ways to implement the RF front-end:
· Co-banding n66 and n70 UL in the same filter (this is one possible low-cost approach for the 1UL case of CA_n66-n70)
· Main antenna: (n70+n66)UL+n70DL+n66DLtriplexer
· Diversity antenna: n70DL+n66DL duplexer
· Only one PA for n66+n70UL
· Separate antennas for n66UL and n70UL:
· Main antenna: n66UL+n70DL+n66DLtriplexer
· Diversity antenna: n70UL+n70DL+n66DLtriplexer
· One PA per antenna.

For the co-banded n66+n70UL scenario with one PA, it would look like an intra-band non-contiguous ULCA and unless a specific A-MPR was developed, the created IMD products would not meet ACLR or SEM mask for many allocation cases(especially if it overlaps with the other band UL). However, it may be the implementation choice for a single UL CA_n66-n70 configuration. This scenario is illustrated in Figure 1 left side. In this scenario, the ACLR cannot be met since the other band CC is overlapping with the ACLR range, also the power in the two bands may be different.
With the two UL on separate antennas, the CA_n66-n77 benefits from the use of two PAs. However, since the UL filter cannot provide attenuation in the other UL band, they are still very tightly coupled; especially in the scenario of two adjacent 5MHz UL channels, as they only benefit from a 10dB antenna isolation and barely any UL filter attenuation. Under these conditions, the reverse IMD will also create products in a very similar fashion to the PC3 2PA intra-band contiguous or non-contiguous case; and, although at a lower level than for the cobranded scenario, will fail the SEM mask or ACLR. The scenario is illustrated in Figure 1 right side. In this scenario, the leakage of one band falls into the other band ACLR region and will fail its ACLR spec, especially if the two powers are different.
[image: ]
Figure 1: Coupling and resulting IMD for cobranded and separate UL antennas scenarios.
It should be noted that the illustration in Figure 1 assumes equal power, but the issue is worse when the two powers are different.

Observation: 
· Single CC ACLR and SEM cannot be met for UL CA_n66-n70 for the 1PA co-banded case as the other CC will fail ACLR
· Even when with separate UL antennas, adjacent n70 and n66 UL channels will fail their respective ACLR and SEM requirement due to the reverse IMD products related to their tight coupling.
2.2 Options for CA_n66-n70 UL configuration
With the issues observed above, there is no solution for the co-banded case for 2UL. Only, a change in ACLR and SEM requirements similar to intra-band ULCA could work, but with further restrictions on the PSD/power ratio between the two bands.
For the separate antenna case, provided some back off and similar power/PSD in each band (which is consistent for adjacent UL band and a collocated BS scenario), it may be feasible to meet the single band/CC ACLR and SEM. This would require the back off + antenna isolation + filter attenuation to significantly reduce the direct leakage and thus the RIMD, and only work if the two band powers are similar enough. Also, with this back-off, the intrinsic ACLR will be reduced, In a similar way than contiguous and non-contiguous UL CA with 1PA or 2PA architecture. But, this is a completely new specification framework for 2UL CA with adjacent bands that cannot be handled with a basket for block approval. This is also valid for any ULCA with UL bands which have a small gap between them when compared with their UL channel BW.
It should be noted that this analysis is also relevant to some LBLB case like CA_n71-n85 or CA_n28-n105 where 2UL were requested but in the end only 1UL was specified.
Proposal: Like for similar cases with adjacent UL bands CA_n71-n85 and CA_n28-n105, CA_n66-n70 is restricted to 1UL in Release 18.
3 Conclusion
In this contribution, we have discussed the critical issue of adjacent UL bands and the resulting failure of ACLR and SEM and make the following proposal for Release 18.
Proposal: Like for similar cases with adjacent UL bands CA_n71-n85 and CA_n28-n105, CA_n66-n70 is restricted to 1UL in Release 18.
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