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Introduction
[bookmark: _Hlk110758192]The new work item on enhancement for 700/800/900MHz band combinations was approved in RAN#99 meeting [1]. The detailed objectives in RAN4 part are as follows:
Specify the following requirements based on down-selection of options of the outcome of SI
· Define Tib/Rib for the band combinations.
· Define REFRENS degradation for some specific band combinations if it’s needed.
· Define other necessary requirements for some specific band combinations if they are identified to be needed.
For CA_n5-n8, study the feasibility of non-simultaneous n5 DL + n8 UL with the existing specifications [RAN2]
· Note: RAN2 work will be triggered by LS from RAN4

In this contribution, we further discuss the RF requirements and related transmission schemes for CA_n5-n8.
Discussion
[bookmark: _Hlk110692848][bookmark: _Hlk110697904]For CA_n5-n8, this band combination is difficult since DL spectrum of n5 overlaps with the UL spectrum of n8 UL. Although operator clarified that there was frequency restriction for band n5 and n8 for the real deployment to avoid the overlapping issue, both full band filter and dedicated filter designs were studied in the 700/800/900M CA SI.
In the SI study, there are still some open issues for CA_n5-n8. For the RF architectures, both full band RF filters and dedicated RF filters can be analyzed. For dedicated RF filter design, whether new bands would be required needs further confirmation in RAN4.
Way forward: 
Study the conditions under which requirements could be specified using dedicated RF filters
· Option 1: New bands would be required
· [bookmark: _Hlk127377174]Option 2: New bands would not be required
· Option 3: Other 
From our perspective, full/dedicated band filter architectures are from implementation point view, and it doesn’t necessarily mean new bands would be required. Actually, we prefer not to define new bands even dedicated RF filters. If we define two new band based on the subset of n5 and n8, new RF requirements need to be defined for these two new bands. Also, RF requirements need to be defined for this CA band combination of these two new bands. It required too much specification work for introducing new bands. Furthermore, defining new bands is not in the scope of this WI. Thus, Option 2 is preferred.
[bookmark: _Hlk131519251]Proposal 1: New bands would not be required for CA_n5-n8 using dedicated RF filters.
In TR 38.872, all the possible designs for CA_n5-n8 were introduced:
1) Full band n5 and n8 RF filters implementation with option 1 and option2:
Option 1: Only support 1UL/2DL CA. Single UL in n5
[bookmark: _Hlk131857957]Option 2: Support both 1UL/2DL and 2UL/2DL CA. Non-concurrent n5 DL and n8 UL
Note: Potential impacts on RAN2 are observed
2) Dedicated RF filters implementation with partial frequency range
Option 3: Support both 1UL/2DL and 2UL/2DL CA. Dedicated filter to allow simultaneous n5 DL and n8 UL
For Option 2, there is potential RAN2 impact observed to enable 2UL with non-concurrent n5 DL and n8 UL.
For Option 2, two UL band transmissions can be achieved by adding a RF switch between n5DL and n8 UL. It needs further checking if this kind of configuration is allowed according to current RAN2 specifications. The CA configurations can be obtained for Option 2:
	CA Band combination
	Uplink configuration
	Downlink configuration

	CA_n5-n8
	CA_n5-n8
	Restrict to n8 DL

	
	Restrict to n5 UL
	CA_n5-n8


[bookmark: _Hlk127376132]When UL with two bands transmission, the DL should be restricted to n8; When DL with two bands reception, the UL should be restricted to n5. From our understanding, gNB scheduling can enable 2UL but non-concurrent operation between n5 DL and n8 UL from implementation point of view. As for whether this kind of configuration is allowed according to current RAN2 specification, we think current CA configuration can not enable Option 2 after we checked TS 38.331. Current CA band combination configuration contains general band list information, ca-parametersNR… and we think these information elements can not support the configuration of Option 2. An LS can be sent to RAN2 colleagues to confirm this understanding.
[bookmark: _Hlk131519262]Proposal 2: From implementation point of view, gNB scheduling can enable 2UL but non-concurrent operation between n5 DL and n8 UL for CA_n5-n8.
 Conclusion
[bookmark: _GoBack]This contribution discusses the RF requirements and related transmission schemes for CA_n5-n8. The following observations and proposals are made:
Proposal 1: New bands would not be required for CA_n5-n8 using dedicated RF filters.
Proposal 2: From implementation point of view, gNB scheduling can enable 2UL but non-concurrent operation between n5 DL and n8 UL for CA_n5-n8.
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