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1 Introduction
In RAN1 #103-e meeting, the following email discussion is assigned by Chairman to discuss “[104-e-NR-7.1CRs-10] Clarification on numerology for active DL and UL BWPs”. The email thread is triggered by Issue #13 of [1] and originates from the draft CR in [2]. 
[104-e-NR-7.1CRs-10] Clarification on Numerology for Active DL and UL BWPs – Pei-Kai (MediaTek) by Jan 29
2 Discussion
2.1 Background
In TR38.822 “NR UE feature list (Release 15)”, one of technical components of FG6-4 is “same numerology between DL and UL per cell except for SUL at a given time”, as shown in Table 1. However, in TS38.306, there is no such description in the definition of the UE capability parameter “bwp-DiffNumerology”, as shown in Table 2.

Table 1. FG6-4 in NR UE feature list
	Index
	Feature group
	Components
	Prerequisite

	6-4
	BWP adaptation with different numerology
	1) Up to 4 UE-specific RRC configured DL BWPs per carrier

2) Up to 4 UE-specific RRC configured UL BWPs per carrier

3) Active BWP switching by DCI and timer

4) More than one numerologies for the UE-specific RRC configured BWPs per carrier

5) Same numerology between DL and UL per cell except for SUL at a given time
6) BW of a UE-specific RRC configured BWP includes BW of the CORESET#0 (if CORESET#0 is present) and SSB for PCell/PSCell (if configured) and BW of the UE-specific RRC configured BWP includes SSB for SCell if there is SSB on SCell
	6-1


Table 2. Definition of the UE capability parameter “bwp-DiffNumerology”
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	bwp-DiffNumerology

Indicates whether the UE supports BWP adaptation up to 4 BWPs with the different numerologies, via DCI and timer. For the UE capable of this feature, the bandwidth of a UE-specific RRC configured DL BWP includes the bandwidth of the CORESET#0 (if CORESET#0 is present) and SSB for PCell and PSCell (if configured). For SCell(s), the bandwidth of the UE-specific RRC configured DL BWP includes SSB, if there is SSB on SCell(s).
	Band
	No
	No
	No


For unpaired spectrum (e.g. TDD spectrum), if active DL BWP and active UL BWP have different numerology, UE will need longer guard time (potentially equal to DCI/timer-based BWP switching delay defined in TS38.133) for DL-UL switch to process numerology change. Since there is DL/UL BWP pairing and either DCI format 1_1 or DCI format 0_1 can be used to switch both DL BWP and UL BWP in unpaired spectrum, it’s feasible for the network to guarantee that a UE’s active DL BWP and active UL BWP share the same numerology in unpaired spectrum.

For paired spectrum (e.g. FDD spectrum), there is no strong needs and it’s also difficult for the network to guarantee that a UE’s active DL BWP and active UL BWP share the same numerology because there is no DL/UL BWP pairing and DCI format 1_1 (or DCI format 0_1) can be used to switch DL (or UL) BWP only.

For FG6-1 “Basic BWP operation with restriction”, it’s also not clear whether a UE can assume that its active DL BWP and active UL BWP share the same numerology at a given time, especially for unpaired spectrum.
2.2 Company view
Q1: Do you think any CR needed for RAN1 specifications to clarify the following issues?
· Whether UEs supporting FG6-1 can assume the active DL BWP and the active UL BWP share the same numerology

· Whether UEs supporting FG6-4 can assume the active DL BWP and the active UL BWP share the same numerology

	Company
	Comments

	vivo
	FG6-1 is mandatory without capability signalling, there was a general discussion in RANP that whether move all the “mandatory without capability signalling” features  from TR38.802 to the core specification, unfortunately no conclusion has been reached yet.
FG6-4 is optional feature, we are open to capture it in RAN1 specification if majority companies are willing to do so. But we think at least a 38.306 CR is needed. 

	CATT
	We are open to clarify in RAN1 specifications.

	Apple
	CR to 38.306 might be sufficient. But we are also okay to have RAN1 CR, for example, to 38.213.

But we want to clarify the scenario for paired spectrum (FDD), does UE have to support different numerology between the active DL BWP and the active UL BWP? What is the RAN1 understanding regarding numerology for the active DL BWP and the active UL BWP for FDD band?

	ZTE
	From our perspective, we didn’t see the need to update RAN1 specification. RAN1 specification mainly defines functionalities, it seems more appropriate to have the description as a RAN1 conclusion or update the 306 spec.


Q2: Do you think any CR needed to carry over RAN1 agreements for the UE capability of “bwp-DiffNumerology” in TS38.306 to clarify the following issue?
· Whether UEs supporting FG6-4 can assume the active DL BWP and the active UL BWP share the same numerology
	Company
	Comments

	vivo
	We support to capture it in 38.306

	CATT
	Yes, we think CR to 38.306 is needed.

	Apple
	We think CR to 38.306 is needed 

	ZTE
	We don’t see the need of RAN1 CR. We prefer to have a RAN1 conclusion or update the 306 spec.


Q3: Do you agree to send an LS from RAN1 to RAN2 if any potential RAN2 actions (e.g. potential CR for TS38.306) concluded?
	Company
	Comments

	vivo
	We support to sent an LS to RAN2 to request a 38.306 CR. 

	CATT
	Yes, we agree to send an LS to RAN2 to request 38.306 update.

	Apple
	We think LS is helpful

	ZTE
	If only a RAN1 conclusion is agreed, then no LS is needed.

If majority companies prefer to update 306 spec, then an LS can be sent.


3 Conclusion
To be added after discussion.
4 Reference

[1] R1-2101768, “RAN1#104-e preparation phase initial summary on NR Rel-15 CRs”, Ad-hoc Chair (Samsung)

[2] R1-2100610, “Clarification on Numerology for Active DL and UL BWPs”, MediaTek Inc.
