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1	Introduction 

CA_n5-n8 is a rather challenging LB-LB CA combination in the current spectrum WID on enhancement for 700/800/900MHz band combinations [1]. Due to the frequency overlap between n5 DL range and n8 UL range, there would be no feasible filter to isolate n5 DL and n8 UL. As a result, when n8 UL and n5 DL are operating simultaneously, severe sensitivity degradation in n5 DL carrier is expected. Although the proponent of this CA combination had clarified that the operation frequency ranges of the combination are highly restricted such that there is no frequency overlap between n5 DL carrier and n8 UL carrier, in our view, such restriction cannot be used as the RF filter implementation guideline as the filter design should accommodate the full-range operation when being operated as a single band for all the constituent bands. That being said, the UE RF requirements also shall not be specified based on the range restricted filter design. Nevertheless, RAN4 still considered the option of using additional dedicated filter with trimmed passband ranges to support the 2UL/2DL operation. In addition, two other operation options which do not require additional dedicated filter are also included as a package in the current WID. Considering that two of the three operation options which support UL CA_n5-n8 would have their own potential issues as have been recognized during the SI and WI phases, in this contribution, we propose to prioritize the operation option for DL CA_n5-n8 with single UL in n5 only in Rel-18 and postpone the other two options to later releases as an enhancement feature.                   
2	Discussion 

Figure 2-1 shows the CA_n5-n8 aggregated spectrum diagram where the color-highlighted segments are the restricted frequency ranges of the combination as clarified by the proponent company.
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Figure 2-1 CA_n5-n8 spectrum range

Despite the restricted frequency ranges of the combination avoids the frequency overlap between n5 DL carrier and n8 UL carrier, to retain the full range operation for each constituent band under single-band configuration, there would be no feasible filter to isolate n5 DL and n8 UL. As a result, when n8 UL and n5 DL are operating simultaneously, severe sensitivity degradation in n5 DL carrier is expected even with the restricted frequency ranges. Our preliminary analysis had shown that with a stretched 3-antenna implementation for sub-1GHz bands, the n5 DL sensitivity degradation can already be higher than 40 dB [2], and with normal 2-antenna implementation, the degradation would be even worse. Such high sensitivity degradation would render the simultaneous Rx/Tx operation between n5 DL and n8 UL impracticable for the combination.
Observation 1: For CA_n5-n8, to retain the full range operation for each constituent band under single-band configuration, there would be no feasible filter to isolate n5 DL and n8 UL.  

Observation 2: For CA_n5-n8, when n8 UL and n5 DL are operating simultaneously, severe sensitivity degradation in n5 DL carrier is expected even with the restricted frequency ranges.

Observation 3: Frequency range restriction for a specific operator shall not be used as the RF filter implementation guideline as the filter design should accommodate the full-range operation when being operated as a single band for all the constituent bands.

Observation 4: The UE RF requirements shall not be specified based on the range restricted filter design.

To avoid the n5 DL sensitivity impact due to n8 UL transmission with full-band filter implementation for both constituent bands, RAN4 has considered two operation configurations, one is DL CA_n5-n8 with single UL in n5 only, also known as Option 1 configuration, the other is 2UL/2DL with non-simultaneous Rx/Tx between n5 DL and n8 UL, also known as Option 2 configuration. On the other hand, a third option of using additional dedicated filter(s) with reduced band range in either n8 or both n5 and n8 to provide the needed isolation between n5 DL and n8 UL to enable the true full duplex 2UL/2DL operation was also considered, which is also known as the Option 3 configuration. 

Summarized below are the three operation configurations considered in the current WID for CA_n5-n8 for mitigating the n8 UL to n5 DL self-interference issue:

· Option 1: DL CA_n5-n8 with single UL in n5 only
· Option 2: UL/DL CA_n5-n8 with non-simultaneous Rx/Tx between n5 DL and n8 UL
· Option 3: UL/DL CA_n5-n8 with additional dedicated filter for the restricted frequency ranges for specific operator

Among the three options, except for Option 1, both Option 2 and Option 3 have their own potential issues as summarized below, which have been recognized during both SI and WI phases.

·  Option 2 issue:
· Despite RAN4 has confirmed no RRM impact, non-simultaneous Rx/Tx between FDD bands may still have RAN1 and RAN2 implications which needs to be confirmed.
· Option 3 issues:
· Front-end implementation complexity and cost concern and whether eco-system would support non-standard dedicated filter design.
· Even with dedicated filter, the estimated MSD was around [12.3dB] [3] which is still relatively high.
· CA_n5-n8 may also be supported by other operator(s) while without frequency range restriction.

In consideration of the above issues for Option 2 and Option 3 which may need longer time for resolutions, retaining all the three configuration options in Rel-18 may prolong the specifications development for this combination and potentially jeopardize the completion of other combinations in the same WID. Therefore, we propose to prioritize Option 1 configuration in Rel-18. This is similar to the situation for CA_n28-n105 where only single UL is supported to avoid the potential IMD self-interference issue. On the other hand, if no RAN1 and RAN2 impact is identified for Option 2 configuration, it can be retained in Rel-18 as well.   

Proposal 1: For CA_n5-n8, Option 1 configuration is prioritized. 
(Note: This is similar to the situation for CA_n28-n105 where only single UL is supported to avoid the potential IMD self-interference issue.)

Proposal 2: Option 2 configuration can be retained if no RAN1 and RAN2 impact is identified, or postpone both Option 2 and Option 3 to later releases as an enhancement feature. 
            
3	Conclusion

In this contribution, we propose to prioritize the CA_n5-n8 operation configuration for DL CA_n5-n8 with single UL in n5 only in Rel-18 and postpone the other two configuration options to later releases as an enhancement feature.

Observation 1: For CA_n5-n8, to retain the full range operation for each constituent band under single-band configuration, there would be no feasible filter to isolate n5 DL and n8 UL.  

Observation 2: For CA_n5-n8, when n8 UL and n5 DL are operating simultaneously, severe sensitivity degradation in n5 DL carrier is expected even with restricted frequency ranges.

Observation 3: Frequency range restriction for a specific operator shall not be used as the RF filter implementation guideline as the filter design should accommodate the full-range operation when being operated as a single band for all the constituent bands.

Observation 4: The UE RF requirements shall not be specified based on the range restricted filter design.

Proposal 1: For CA_n5-n8, Option 1 configuration is prioritized. 
(Note: This is similar to the situation for CA_n28-n105 where only single UL is supported to avoid the potential IMD self-interference issue.)

Proposal 2: Option 2 configuration can be retained if no RAN1 and RAN2 impact is identified, or postpone both Option 2 and Option 3 to later releases as an enhancement feature.
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