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1 Introduction
The CA band combination of the 700MHz, 800MHz and 900MHz bands (i.e. LB bands) were initial discussed in RAN4 #104-e meeting, and continue to discuss in RAN4 #104-bis-e meeting. For n5-n8, due to the n5 DL frequency range is partial overlapped with n8 UL frequency range, so the frequency restriction to avoid the overlapping are studied and be approved based on the operator’s input.
[bookmark: OLE_LINK25][bookmark: OLE_LINK46]In this contributions, we continue to discuss the feasible on n5-n8 for smartphone to support the NR CA configurations of LB bands. 
2	Discussion
[bookmark: OLE_LINK22][bookmark: OLE_LINK66][bookmark: OLE_LINK28][bookmark: OLE_LINK23]Baseline RF architecture (Full filter)
The agreements for the RF architecture in the WF are:
	Baseline RF architecture:
Way forward: 
Full n5 and n8 RF filters are agreed as a baseline.
Note: This agreement does not preclude analysis using dedicated RF filters to be captured in the TR. This agreement does not preclude considering dedicated RF filters as discussed in section 7.
[bookmark: _Hlk119485775]Information to be captured in TR with each RF architecture
Way forward: 
Each RF architecture captured in TR should have an assessment on MSD, potential antenna challenges and RF filter challenges 
Number of antennas to be used for deriving requirements
Way forward:
Two-antenna architecture is agreed to be used as baseline.
Three-antenna architecture can be also analysed. 


For the baseline architecture, there were several 2-antennas architectures are captured in the WF, where some of them are related with how to deal with the overlapping issue of n5 DL and n8 UL. For the overlapping issue, there were two converged option2, which are:
	Way forward:
[bookmark: OLE_LINK13]Companies to propose which of the methods is used to manage the overlap of n5 DL and n8 UL
· Option 1: Restricting UL support to n5 UL only
· [bookmark: OLE_LINK18]Option 2: 2UL but Non-concurrent operation between n5 DL and n8 UL
· NOTE: Check if this kind of configuration is allowed according to current RAN2 specifications


[bookmark: OLE_LINK12]For the RF requirements derivation, we think different architecture would cause different requirements although some same RF general parameters such as antenna isolation, PCB isolation, filter attenuation, and etc. That is because the new introduced RF components to support CA would be different among the listed 2-antennas architecture. All of these we think are based on the solutions to be used to manage the overlap of n5 DL and n8 UL. 
For option 1 and option 2, the comparisons are summarized in table 1.
Table 1. Compare option 3 with option 4
	
	UL
	DL
	note

	Option 1
	n5
	n5+n8
	Single UL, DL CA, i.e. 1UL/2DL NR CA

	Option 2
	n5+n8
	n8
	UL CA, single DL, i.e. 2UL/1DL CA

	
	n5
	n5+n8
	[bookmark: OLE_LINK14]Single UL, DL CA, i.e. 1UL/2DL NR CA


For option 1, the drawbacks is that the 2UL CA can not be supported, in the other words, only 1UL/2DL is applied. If the UL is restricted in band n5 in 1UL/2DL CA_n5-n8, which means band n8 is only for Rx, then the single band n5 Rx blocking requirements could be applied.
[bookmark: OLE_LINK15]For option 2, both 1UL/2DL CA and UL CA can be supported. The main purpose of restricting the non-concurrent operation between n5 DL and n8 UL is to avoid the serious degradation for band n5 DL when UL is n8, also it would also solve the Rx blocking issues. Although option 1 can be seen as the sub set of option 2, the RF architectures would be different according to the WF. In addition, as discussed in [3] and [4], the case of {UL: CA, DL: signal carrier} is supported implicitly, and as mentioned in [4], it is feasible from RF perspective. 
In current TS38.331 v17.3.0, the descriptions for BWP can be found below.
	BWP
The IE BWP is used to configure generic parameters of a bandwidth part as defined in TS 38.211 [16], clause 4.5, and TS 38.213 [13], clause 12.
For each serving cell the network configures at least an initial downlink bandwidth part and one (if the serving cell is configured with an uplink) or two (if using supplementary uplink (SUL)) initial uplink bandwidth parts. Furthermore, the network may configure additional uplink and downlink bandwidth parts for a serving cell.


[bookmark: _Hlk117068188]In terms of the above BWP descriptions, currently except for SUL, network cannot configure UL serving cell without downlink bandwidth part. Thus, in our understanding, the configuration of option 2 which implicitly support 2UL/1DL CA would not be allowed according to RAN2 specification TS38.331 v17.3.0. In other words, RAN2 spec changes would be needed to support non-simultaneous Rx/Tx between n5 DL and n8 UL.
[bookmark: OLE_LINK9][bookmark: OLE_LINK1]Observation 1. RAN2 spec changes would be needed to support non-simultaneous Rx/Tx between n5 DL and n8 UL.
Since the SID will be completed in this meeting, and the corresponding potential WID would be needed. So during the WID, we think RAN2 work should be involved in the WID phase, which was also proposed in [4].
[bookmark: OLE_LINK24]Proposal 2. To support 2UL but non-concurrent operation between n5 DL and n8 UL, RAN2 should be involved to further study the solution(s). 
Dedicated filter RF architecture
Although the full single band filters are agreed as a baseline, it didn’t preclude dedicated RF filters. The information about dedicated filter to be captured in the TR were included in the section in the WF, which are:
	[bookmark: _Hlk119485938]Information to be captured in TR 
Way forward:
RF architectures using dedicated filters can be captured in TR, but they shall not be mixed with RF architectures using full band n5 and n8 RF filters
Each RF architecture captured in TR should have an assessment on MSD, potential antenna challenges and RF filter challenges

The following RF architectures have been discussed:
NOTE: nX and nY mean the restricted frequency ranges in table below.
	
	UL
	DL

	Frequency x (800MHz)
	824MHz - 835MHz
	869MHz - 880MHz

	Frequency y (900MHz)
	904MHz - 915MHz
	949MHz - 960MHz


Conditions for using dedicated RF filters in specifying requirements
Way forward: 
[bookmark: OLE_LINK6]Study the conditions under which requirements could be specified using dedicated RF filters
· Option 1: New bands would be required
· Option 2: New bands would not be required
· Option 3: Other 


[bookmark: OLE_LINK2]The dedicated filter have already been discussed in recent meetings, but little progress was achieved. The agreements in the recent meetings are almost the same, i.e. single band filter and dedicated filter can be used in the study.
By using dedicated filter, simultaneous Tx/Rx can possibly be enabled due to the frequency range restriction, and also Rx blocking would be solved, but the performance for the dedicated filter should be studied. There may less room to have good performance considering the gap is small which would cause difficult for the trade off between IL and rejection out of the band.
As stated in the WF, the RF requirements studied for each architectures could be captured in the TR38.872. Also, the conditions under which requirements could be specified using dedicated RF filters were captured, i.e. whether to introduce new bands.
[bookmark: OLE_LINK19][bookmark: OLE_LINK10]In our understanding, introduction of new bands will bring additional works. With the past experience, study on the single band and NR CA are separated things which cannot be carried out at the same time, which is RAN4 should study and complete the single band RF requirements first, and then go for NR CA later. In general, 3GPP band frequency range is general wider than the spectrum holdings of a certain operator, and to define the new band(s) should depend on the operator’s demands. If each operator requests new bands to support NR CA based on their own spectrum holdings, then it will cause many new bands and band combinations be introduced in the spec, which is not a perfect way in terms of our currently understandings.
[bookmark: OLE_LINK20][bookmark: OLE_LINK3]Observation 2. To define new bands will bring additional works and it should depend on the operator’s demands. 
[bookmark: OLE_LINK26]No matter whether of introduction of new bands, to support UL CA, the filter performance for the dedicated frequency range should be studied. Therefore, at current stage, we prefer not to require two new bands.
Proposal 2. At current stage, we prefer not to require two new bands. 
3 Conclusion
In this contribution, we give some future discussion on the feasibility for smartphone to support 2DL/2UL CA_n5-n8.
The conclusions are summarized below:
For full single band filter:
Observation 1. RAN2 spec changes would be needed to support non-simultaneous Rx/Tx between n5 DL and n8 UL.
Proposal 1. To support 2UL but non-concurrent operation between n5 DL and n8 UL, RAN2 should be involved to further study the solution(s). 
For dedicated filter:
Observation 2. To define new bands will bring additional works and it should depend on the operator’s demands. 
Proposal 2. At current stage, we prefer not to require two new bands. 
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