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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.
Some agreements were included in the WF
Issue 2-1: Whether 2 antenna architecture is down selected for the requirements study
Issue 2-2: Which architecture is based for the UE RF requirement if two architectures are allowed?

GTW Agreement:
· Both 2 and 3 antenna architectures will be analysed in the study item
· It will be decided in WI phase which one of two UE architectures will be used to specify the requirements.
Issue 2-3: RF parameters for requirements analysis
· Proposals
The following parameters are needed for the feasibility study:
· n5 Tx filter attenuation at n8 Rx frequency range
· n5 Rx filter attenuation level at n8 Tx frequency range
· n8 Tx filter attenuation at n5 Rx frequency range
· n8 Rx filter attenuation level at n5 Tx frequency range
· antenna ISO
· RF front end loss
· Agreements
· Companies are encouraged to provide the RF parameters when the feasibility study is conducted.
· The parameters are not limited to above.

Issue 2-4: Whether the filter can be dedicated, based on the restricted frequency range.
· Proposals
· Option 1: Yes
· Option 2: No
· Agreements
· Both single band filter and dedicated filter can be used in the study.

Issue 2-5: Possible solutions for CA_n5-n8
· Proposals
· [bookmark: OLE_LINK29]Option 1: n8 Tx restricted RBs
· Option 2: n8 TX power reduction
· Option 3: non-simultaneous Rx/Tx between n5 DL and n8 UL
· Option 4: restrict to n5 UL only for 1UL/2DL NR CA_n5-n8
· Agreements
· All of the solutions can be candidates at current stage. The detail solution for the corresponding RF architecture can be analyzed and discussed in future meetings.
· The above solutions are for full filters of n5/n8.

Issue 2-6: IMD for 2UL CA_n5-n8
· Proposals
· Option 1: No need to define the IMD MSD requirement for UL CA_n5-n8 considering the frequency ranges restriction of n5 and n8.
· Agreements
· No need to define the IMD MSD requirement for UL CA_n5-n8 considering the frequency ranges restriction of n5 and n8.
· MSD due to n5 DL and n8 UL overlapping is further studied in both 1UL and 2UL cases.
· This does not prevent from agreeing on any solutions given in Issue 2-5.
[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_LINK23][bookmark: OLE_LINK28]Dedicated filter
[bookmark: OLE_LINK10]In general, the RF requirements in the specification were defined for the whole frequency range. For CA_n5-n8, the issue has already been specified where overlapping frequency happened. If there is no dedicate filter applied, then the problem would be more serious due to the n8 Tx filter con not provide any attenuation on n5 Rx which means the only rejection is the antenna isolation. However, the antenna isolation is quite limited which cannot provide enough attenuation on n5 Rx meanwhile meet the single band n5 Rx requirements (for example Rx blocking requirements) when all downlink carriers are active. Therefore, in order to meet the single band n5 Rx requirements under CA operation, addition rejections on n5 Rx should be provided by the (n8 Tx) dedicated filter.
[bookmark: OLE_LINK4][bookmark: OLE_LINK6][bookmark: OLE_LINK20]Observation 1: Without dedicated filter, the single band n5 Rx requirements like Rx blocking under CA_n5-n8 operation cannot be guaranteed if UL is on n8.
[bookmark: OLE_LINK2]The dedicated filter have already been discussed in recent two meetings, but little progress was achieved. The agreements in the two meeting 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, 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.
The concerns on the dedicated filter from companies were that the RF requirements defined in the specification shall not be derived from the dedicated filter which support partial frequency range of band considering not only the operator’s different demands, but also the UE design in practical. If there is indeed to do so, then to define a new band to cover the specific frequency range may be an alternative although we think it should not be discussed.
[bookmark: OLE_LINK3]Considering it is SID, which is not aimed to introduce the RF requirements in the specification. So to facilitate the discussion, and to address the concerns from companies above, we propose:
[bookmark: OLE_LINK5][bookmark: OLE_LINK21][bookmark: OLE_LINK30][bookmark: specNumber]Proposal 1. The study on dedicated filter is for CA_n5-n8 feasibility only, and the study outcomes shall be included in TR38.872. The requirements for CA_n5-n8 derived from the dedicated filter should not be included in the specification. 
Full single band filter
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]In our understanding, like other normal CA band combination, RF architecture is shared by 1UL single band operation and 2UL CA to support the xUL/2DL CA. For delta Tib,c/Rib,c and cross band MSD, it depends on the filter performance used in different RF architectures. 
By using single band filter, simultaneous Tx/Rx could not be enabled when n8 UL is working if there are no frequency restrictions. However, if using the frequency restrictions, simultaneous Tx/Rx can still possibly be enabled. But in this case, the interference from n8 Tx to n5 DL should be studied. In addition, it seems the single band OOB blocking requirements for band n5 cannot be applied directly.
Some solutions were raised by companies in last meeting, and also be included in the WF, which are:
· Option 1: n8 Tx restricted RBs
· Option 2: n8 TX power reduction
· [bookmark: OLE_LINK42][bookmark: OLE_LINK41]Option 3: non-simultaneous Rx/Tx between n5 DL and n8 UL
· Option 4: restrict to n5 UL only for 1UL/2DL NR CA_n5-n8
Basically, all of the above 4 options are possible since the purposes are quite similar which aims to reduce the interference from n8 UL to n5 DL.
[bookmark: OLE_LINK11]For option 1 and 2, more works should be studied to specify how much RB or Tx power reduction should be limited. However, for option 2, we think it is difficult to be standardized considering the requirements in the specifications are defined in the condition of maximum output power for single band and min(+23 dBm, PCMAX_L,f,c) for dual UL, also there are no new MPR requirements defined for inter-band NR CA.
[bookmark: OLE_LINK33]Moreover, for in-band blocking and out-of-band blocking requirements for inter-band CA, UE shall meet the requirements specified for single band requirements for each UE shall meet the requirements specified. Due to overlapping between n8 DL and n5 UL, the Rx blocking requirements should be studied considering there is no additional rejection from band n8 Tx filter on band n5 DL if full band filter is considered. Nevertheless, option 1 and option 2 enable the possibility of simultaneous Tx/Rx for n5-n8 NR CA.
[bookmark: OLE_LINK44][bookmark: OLE_LINK1]Observation 2: Lots of works are foreseen for option 1 and option 2, however, option 1 and option 2 enable the possibility of simultaneous Tx/Rx for 2UL/2DL NR CA_n5-n8.
For option 3 and option 4, the comparisons are summarized in table 1.
Table 1. Compare option 3 with option 4
	
	UL
	DL
	note

	Option 3
	[bookmark: OLE_LINK34][bookmark: OLE_LINK38]n5+n8
	n8
	UL CA, single DL

	
	n5
	n5+n8
	[bookmark: OLE_LINK39][bookmark: OLE_LINK43]Single UL, DL CA, i.e. 1UL/2DL NR CA

	[bookmark: OLE_LINK37]Option 4
	n5
	n5+n8
	Single UL, DL CA, i.e. 1UL/2DL NR CA


It can be seen that Option 4 is the sub set of option 3. For option 3, it seems two sets of delta TIB,c and RIB requirements would be foreseen. However, we think the case of UL: n5+n8 with DL: n8 should be waived at this stage since the DL bands number should not be less than UL bands number for the current inter-band NR CA combinations. 
[bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK49]Therefore, we think option 4 is more accuracy to describe the non-simultaneous Rx/Tx between n5 and n8. The drawbacks for option 4 is that the 2UL CA can not be supported, in the other words, only 1UL/2DL is applied. However, 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_LINK8]Observation 3: option 4 is more accuracy to describe the non-simultaneous Rx/Tx between n5 and n8, however, only 1UL/2DL NR CA_n5-n8 is applied.
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:
[bookmark: OLE_LINK7]For dedicated filter:
Observation 1: Without dedicated filter, the single band n5 Rx requirements like Rx blocking under CA_n5-n8 operation cannot be guaranteed if UL is on n8.
Proposal 1. The study on dedicated filter is for CA_n5-n8 feasibility only, and the study outcomes shall be included in TR38.872. The requirements for CA_n5-n8 derived from the dedicated filter should not be included in the specification. 
For full single band filter:
Observation 2: Lots of works are foreseen for option 1 and option 2, however, option 1 and option 2 enable the possibility of simultaneous Tx/Rx for 2UL/2DL NR CA_n5-n8.
Observation 3: option 4 is more accuracy to describe the non-simultaneous Rx/Tx between n5 and n8, however, only 1UL/2DL NR CA_n5-n8 is applied.
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