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1 Introduction
[bookmark: OLE_LINK25][bookmark: OLE_LINK60][bookmark: OLE_LINK71]In last RAN4 #106 meeting, the SID of 700/800/900MHz was completed, all of the results for the band combination were captured in the TR38.872 [1], in which the requirements include different RF architecture without further converged.
Later, the SID was converted to WID [2] in last RAN #99 meeting. RAN4 need to make decisions on how to define the RF requirements during the WID phase. Especially, for CA_n5-n8, RAN2 work should be involved.
[bookmark: OLE_LINK5][bookmark: OLE_LINK4][bookmark: OLE_LINK12]For CA_n5-n8, study the feasibility of non-simultaneous n5 DL + n8 UL with the existing specifications [RAN2]
· [bookmark: OLE_LINK3]Note: RAN2 work will be triggered by LS from RAN4
[bookmark: OLE_LINK55]In this contribution, we provide some further discussions on this issue, and draft LS is attached at the end of the contribution.
2	Discussion
[bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK28][bookmark: OLE_LINK66]In SID TR38.872, some high level implementations were discussed, and the conclusion are shown as below.
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: OLE_LINK31]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 1 and option 2, the comparisons are summarized in table 1 [3].
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
	Single UL, DL CA, i.e. 1UL/2DL NR CA


[bookmark: OLE_LINK17]It is also aligned with descriptions for option 2 in sub-clause 5.1.3.0 in SID TR38.872, which is shown as below.
5.1.3.0	General
[bookmark: OLE_LINK9][bookmark: OLE_LINK30]Option 2 full band n5 and n8 RF filters implementation can support both DL_n8_UL_n5-n8 and DL_n5-n8_UL_n5 features.
Option 3 dedicated RF filter(s) implementation with partial frequency range can support DL_n5-n8_UL_n5-n8 feature.
Thus, the following technical analysis in clause 5.1.3 is based on these kinds of candidate options and implementations.
[bookmark: OLE_LINK8][bookmark: OLE_LINK21][bookmark: OLE_LINK29][bookmark: OLE_LINK15]Therefore, it is not exactly correct to say ‘support both 1UL/2DL and 2UL/2DL CA. Non-concurrent n5 DL and n8 UL’, since 2UL/2DL CA would not be supported under the condition of non-concurrent n5 DL and n8 UL. To be more precise, 2UL/1DL CA (i.e. DL_n5-n8_UL_n5) is supported. Hence it is proposed to modify option 2 a bit when sent the LS to RAN2.
[bookmark: OLE_LINK18][bookmark: OLE_LINK1][bookmark: OLE_LINK16]Proposal 1. To be more precise, it is propose to modify the option 2 as below:
Option 2: Support both 1UL/2DL and 2UL/21DL CA. Non-concurrent n5 DL and n8 UL
[bookmark: OLE_LINK7]Note: Potential impacts on RAN2 are observed
[bookmark: OLE_LINK2][bookmark: OLE_LINK6]Since option 2 were already extensively discussed in the SID phase, and it was already observed that there would potential impacts on RAN2. In terms of the WID objective, RAN2 work will be triggered by LS from RAN4. Thus it is time to sent LS to RAN2 to study the feasibility of non-simultaneous n5 DL + n8 UL with the existing specifications.
3 Conclusion
In this contribution, we give some further discussion on the feasibility for smartphone to support 2DL/2UL CA_n5-n8.
Proposal 1. To be more precise, it is propose to modify the option 2 as below:
Option 2: Support both 1UL/2DL and 2UL/21DL CA. Non-concurrent n5 DL and n8 UL
Note: Potential impacts on RAN2 are observed
It is time to sent LS to RAN2 to study the feasibility of non-simultaneous n5 DL + n8 UL with the existing specifications. Draft LS is attached in the Annex.
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1. Overall Description:
For NR CA n5-n8 band combination, RAN4 discussed some high level implementations in the study item, and the conclusion are shown as below.
1) Full band n5 and n8 RF filters implementation with option 1 and option 2:
Option 1: Only support 1UL/2DL CA. Single UL in n5
Option 2: Support both 1UL/2DL and 2UL/1DL 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
[bookmark: OLE_LINK11]For the option 2 above, both 1UL/2DL (i.e. DL_n5-n8_UL_n5) and 2UL/1DL (i.e. DL_n8_UL_n5-n8) CA are supported with non-concurrent n5 DL and n8 UL. The main reasons for non-concurrent n5 DL and n8 UL are that the band n5 DL frequency range (i.e. 869 MHz - 894 MHz) is partial overlapped with the band n8 UL frequency range (i.e. 880 MHz -915 MHz), which makes it difficult for band n8 full band RF filter to provide enough attenuation in band n5 DL.
[bookmark: OLE_LINK10]For 2UL/1DL CA, RAN4 observed that there would be some potential impacts on RAN2 since the CC number in uplink is larger than the CC number in the downlink.
[bookmark: OLE_LINK13]RAN4 would like to respectfully request RAN2 to check the potential impacts of 2UL/1DL (i.e. DL_n8_UL_n5-n8) CA on RAN2, and provide the possible solution on the feasibility of 2UL/1DL (i.e. DL_n8_UL_n5-n8) CA operation with the existing specifications.
For RAN2 information, RAN4 list all the implementations on the table in study phase and further trade off each implementation in Annex.

2. Actions:
To RAN2:
ACTION: RAN4 respectfully ask RAN2 to consider the above issues for future study.

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN WG4 Meeting #107	22 - 26 May 2023             Incheon, KR
TSG-RAN WG4 Meeting #108	21 - 25 Aug 2023             Toulouse, FR

4. Annex for information
[bookmark: OLE_LINK14]In study phase, all the implementations on the table and further trade off each implementation are listed as below.
	Type of implementation
	Options
	Pros
	Cons

	Full band n5 and n8 RF filters implementation
	Option 1
	1. Current RF components can be reused easily.
1. The same RF filters can support both single carrier operation and CA operation.
1. UE cost may not be improved too much.
	1. UL_n5-n8 can’t be supported. Only DL_n5-n8_UL_n5 can be supported.

	
	Option 2
	1. Current RF components can be reused.
1. The same RF filters can support both single carrier operation and CA operation.
1. Compared to option 1, DL_n8_UL_n5-n8 can be supported additionally.

	1. Non-concurrent n5 DL and n8 UL limiting DL throughput
1. At least one additional n8 RX filter is required compared to option 1
1. There may be RF additional performance impacts caused by managing the non-concurrency between n5DL and n8UL
1. Potential impacts on RAN2 are observed

	Dedicated RF filters implementation with partial frequency range
	Option 3
	1. DL_n5-n8_UL_n5-n8 can be supported by UE within partial frequency range. Operators’ demands can be met.
1. There is no scheduling restriction for CA operation, but the specific partial frequency range.
	1. At least, but not necessary limited to one n8 UL dedicated filter with UL partial frequency range need to be developed for this specific CA operation.
1. n5 RX filtering may be impacted to avoid n8 UL at 904-914 blocking n5RX   
1. Dedicated filter and full band filter need to be switched between single carrier operation and CA operation.
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