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1	Introduction
RAN2#110-e approved an “LS on UE capability xDD differentiation for SUL/SDL bands” [1]. This contribution aims at gaining a common understanding in RAN4 on if the below RAN2 understanding works or not to differentiate SUL or SDL bands as FDD or TDD, respectively.
RAN2 understands that if a SUL/SDL band corresponds to TDD or FDD band, it applies UE capability for TDD or FDD. According to clause 5.2 in 38.101-1 v15.9.0, NR operating bands in FR1 are defined in Table 5.2-1. There are 2 SDL bands (i.e. n75, n76) and 6 SUL bands (i.e. n80, n81, n82, n83, n84, n86) and all these bands have corresponding TDD or FDD bands. For Rel-16, there are 3 SDL bands (i.e. n29, n75, n76) and 8 SUL bands (i.e. n80, n81, n82, n83, n84, n86, n89, n95) i.e. new bands for n29, n89, n95 are introduced according to the table in 38.101-1 v16.30. It is unclear whether all these bands correspond to TDD or FDD bands. Therefore, it is unclear how UE capability for FDD or TDD can be applied to SDL/SUL in Rel-15 and Rel-16 
Finally, we proposed to send an LS to RAN2 to share that RAN4 common understanding for this issue.
2	Case study for SDL n75 and n29
n75
In the RAN2 LS, there is a following text.
“There are 2 SDL bands (i.e. n75, n76) and 6 SUL bands (i.e. n80, n81, n82, n83, n84, n86) and all these bands have corresponding TDD or FDD bands.”
If the above “or” was always true, this would always work apart from the aspect that if this kind of differentiation is technically meaningful or not. According to the latest TS38.101-1, the following corresponding bands can be seen.
Table 2-1: bands whose frequency range is the same as that of n75
	NR operating band
	Uplink (UL)
	Downlink (DL)
	Duplex Mode

	n50
	1432 MHz – 1517 MHz
	1432 MHz – 1517 MHz
	TDD

	n75
	N/A
	1432 MHz – 1517 MHz
	SDL

	n92
	832 MHz – 862 MHz
	1432 MHz – 1517 MHz
	FDD

	n94
	880 MHz – 915 MHz
	1432 MHz – 1517 MHz
	FDD



At a first glance, we may be able to use n50 as a corresponding band as reference for xDD differentiation. Both DL frequency range of n92 and n94 is also the same as that of n50 and n75. And these n92 and n94 are treated as FDD. Hence, the “or” does not always apply.
Observation 1: There can be multiple corresponding bands of SUL or SDL bands, and they do not always use the common duplex mode.
n29
So far, there has been no corresponding bands for n29 which is defined as SDL in TS38.101-1. When it comes to LTE Band 29, it has been defined as “FDD” in TS36.101. Since in LTE, using the title of FDD or TDD means which frame type structure 1 or 2 each of the bands selects. And LTE Band 29 selected frame structure type 1. 
Observation 2: Corresponding bands for SUL or SDL bands do not always exist.
Hence, we can conclude that the method RAN2 came up with does not always work.
Observation 3: Given n75 and n29 discussion, RAN2 understanding does not always apply in all the cases that a SUL/SDL band corresponds to TDD or FDD band. Hence applying corresponding UE capability for TDD or FDD cannot work reliably.
3	RAN4 spec and xDD differentiation
Practically, SDL or SUL does not work by themselves alone. They always work in a pair, i.e., band combination paired with FDD and/or TDD band(s). 
With respect to SDL bands, once they become a part of band combinations, the requirements are very similar to normal CA, EN-DC including CA etc. For instance, in terms of UE RF, though these band combinations including SDL bands have specific sub-clauses for Rx requirements, a way to specify them is nothing special.
Regarding SUL bands, it is true that there are specific sub-clauses for SUL and some requirements like frequencyShift7p5kh are always applicable to almost all the SUL bands. frequencyShift7p5kh, however, is not applicable to n95 (SUL) but is applicable to n90(TDD). Hence, that is not completely specific to SUL.
Note that similar observations apply to BS RF, BS demod, UE demod and UE RRM. In short, RAN4 requirements are “performance” requirements and in order to show the performance for SDL or SUL bands, any SDL or SUL bands should work as not SDL or SUL alone but as band combinations. Hence, RAN4 specifications remain consistent without consideration of xDD differentiation of SUL or SDL bands.
Observation 4: RAN4 specifications remain consistent without requiring SUL or SDL bands to be classified as FDD or TDD bands.
Hence, the RAN2 solution proposal, referring to RAN4 specifications, may not work as an answer for RAN2 questions. We, however, notice that RAN1 specification would bear SUL specific requirements such that SRS switching in TS38.213. Regarding SRS switching, physical layer procedures for control for a non-supplementary uplink carrier and that for a supplementary uplink carrier are clearly differentiated. Hence, RAN1 specification could be clues to solve RAN2 issues.
Conclusion: RAN4 specifications cannot be a reference to differentiate SDL or SUL as FDD or TDD modes for the per-UE capabilities.
4	Conclusion
We discussed if RAN2 method works or not in terms of RAN4 specifications. We obtained the following observations and conclusion. We also provide a draft LS in the Annex.
Observation 1: There can be multiple corresponding bands of SUL or SDL bands and they do not always use the common duplex mode.
Observation 2: Corresponding bands for SUL or SDL bands do not always exist.
Observation 3: Given n75 and n29 discussion, RAN2 understanding does not always apply in all the cases that a SUL/SDL band corresponds to TDD or FDD band. Hence applying corresponding UE capability for TDD or FDD cannot work reliably.
Observation 4: RAN4 specifications remain consistent without requiring SUL or SDL bands to be classified as FDD or TDD bands.
Conclusion: RAN4 specifications cannot be a reference to differentiate SDL or SUL as FDD or TDD modes for the per-UE capabilities.
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1	Overall description
[bookmark: _Hlk47554366]RAN4 would like to thank RAN2 for the LS in R2-2006322 on UE capability xDD differentiation for SUL/SDL bands. RAN4 discussed if the issue can be solved by applying the same duplex mode of the corresponding bands of SUL or SDL bands to the SUL or SDL bands, respectively. As a result, RAN4 confirmed that there are following cases that the method does not apply.
· Multiple corresponding bands of SUL or SDL bands can exist, and they do not always use the common duplex mode.
· Corresponding bands of SUL or SDL bands do not always exist.
 In addition, RAN4 would like to provide the following answer to the below questions from RAN2. 
Question 1: Could per-UE capabilities for SUL/SDL bands be differentiated on the duplex mode(s) for Rel-15 and Rel-16? 
Question 2: Which duplex mode(s) (i.e. FDD or TDD) for the per-UE capabilities which are differentiated by FDD and TDD are applied for SUL/SDL in both Rel-15 and Rel-16?
RAN4 Answer: 
RAN4 specifications cannot be a reference to differentiate SDL or SUL as FDD or TDD modes for the per-UE capabilities.
2	Actions
To RAN2 
ACTION: 	RAN4 respectfully asks RAN4 to take the above information into account.

3	Dates of next TSG RAN WG 4 meeting
TSG-RAN WG4 Meeting #97-e	26 Oct – 14 Nov 2020, 		e-Meeting
