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Introduction
[bookmark: _Hlk92743516]RAN4 has received an LS from RAN2 in R2-2111575 in which RAN2 informs RAN4 about some of the RAN2 agreements related to UL gaps. Additionally, RAN2 has several questions for RAN4. In this paper we address the open aspects in the LS. 
Discussion
RAN2 agreements
In the LS RAN2 informs RAN4 following:
RAN2 thanks RAN4 for the LS R4-2114965. RAN2 has discussed the technical aspects related to the LS and made following agreements.
	At least the following three parameters are included in FR2 UL gap configuration.
a) gapOffset
b) ugl
c) ugrp
Agree to use explicit configuration on ugl and ugrp for FR2 UL gap configuration (same as in NR meas gap configuration).
Using UAI message to indicate the need of FR2 UL gap activation/deactivation, if RAN4 agrees with the need.
Activate/deactivate FR2 UL gap by RRC (no agreement in RAN2 for MAC CE for now). 



We observe that RAN2 has agreed to use the UAI message to indicate the UE need for UL gaps. As discussed in earlier meeting, not all UE would have a need for UL gaps and not all UEs which need UL gaps would always need such gaps activated. Hence, we see a need for UE assisting the network with an indication when UL gaps are needed and when they are no longer needed.
Such indication can be used by the network to know when to configure and de-configure UL gaps:
If network supports simultaneous UL gap configuration and activation, the network can use this indication to configure and activate a suitable UL gap pattern. Similarly, the indication when UL gaps are no longer needed, the UE can indicate this to the network using the UAI message after which the network can de-configure the UL gap pattern.
If network supports separate UL gap configuration and activation (using MAC), the network can use this indication to configure a suitable UL gap pattern. Network would then need secondary means (MAC activation and deactivation message) to activate and deactivate the configured UL gaps. Similarly, the indication when UL gaps are no longer needed, the UE can indicate this to the network using the UAI message after which the network can de-configure the UL gap pattern.
3 first agreements are not against RAN4 discussions.
RAN4 is still discussing whether it should be possible to use MAC message for additional activation and deactivation of UL gaps. From agreed WF R4-2119962:
[bookmark: _Hlk92463333]Agreements:
· UL gaps are configured by the network using RRC configuration. 
· UL gaps are deconfigured by the network using RRC configuration. 
· Related to activation and deactivation of UL gaps: 
· The UL gaps can be activated when configured (using RRC signalling). 
· FFS: The UL gaps can additionally and optionally be activated and deactivated using MAC command after UL gap is configured by RRC Signaling
· [bookmark: _Hlk92463365]The UL gaps are deactivated when deconfigured (using RRC signalling). 
The RAN2 agreement of using RRC for (configuration and) activation and deactivation is aligned with RAN4 agreement. However, also RAN2 has no agreement on introducing MAC assistance for activation and deactivation in addition to the RRC configuration.
According to RAN2 agreement the UL gaps can be configured with RRC. They can be configured and activated or not activated. If not activated upon configuration the UL gaps can be activated later using RRC. Similarly, with de-activation and de-configuration.
Use of MAC for activation and de-activation of the UL gaps would then be in addition to activation and de-activation which can done using RRC. In order not to just provide the same solution with MAC as is already possible using RRC there would need to be a benefit from using MAC activation/de-activation compared to using RRC signalling. 
Looking at the expected delay difference – based on other similar scenarios in 38.133 (direct SCell activation vs SCell activation) – the main difference in the activation delay comes from the delay difference between RRC processing delay (TRRC_process) and MAC handling delay (HARQ feedback delay). This is assuming T1 is not needed.
THARQ is well defined while TRRC_process is defined as a maximum delay time which for the RRC reconfiguration processing delay in 38.331 is defined as 10ms. Hence, there is time delay reduction potential.

RAN2 questions
In addition, RAN2 has asked RAN4 number of questions in the LS. We give our input regarding the questions from RAN2:
Q1: Is there any dependency between FR2 UL gap and the legacy per UE, FR1, FR2 measurement gap?
RAN4 agreed following in the last meeting: 
‘Agreements:
FFS the impact on measurement gap configuration and requirement due to UL gap’
Additionally, it was agreed that:
‘No interruption across FR. FR2 UL gap does not cause FR1 interruption’
Initially, the UL gaps are only defined for FR2 and will be FR2 specific. Hence, they do not apply for FR1 and cannot be configured for FR1. Clearly this also means that UL gaps are per default similar category as Per-FR DL gaps. Hence, if configured they only apply to FR2 UL.
FR2 UL gaps do not have dependency on or impact on any FR1 DL gaps.
RAN4 is still discussing whether there is any impact on measurement gap configuration and requirement due to UL gaps. Our understanding is that FR2 UL gaps do not have dependency on DL gaps in general. We assume that the UE can do BPS during DL measurement gaps as we assume UE use separate TRX for BPS than used for DL RRM measurements.
Reply to Q1: There is no dependency between FR2 UL gap and the legacy per UE, FR1, FR2 measurement gap

Q2: Are MR-DC/NR-DC deployment scenarios included in this WI (NR_RF_FR2_req_enh2)? If NR-DC is supported, should the FR2-FR2 band combination be considered in the FR2 UL gap design? 
This WI addresses NR RF Enhancements for FR2. For the UL gaps part it states:
· UL gaps for self-calibration and monitoring. [RAN4 RF/RRM, RAN2] Study and, if feasible, introduce UE specific and NW configured gap for general self-calibration and monitoring purposes including
· UE Tx power management
· Coherent uplink MIMO
· Phase 1: Study and clearly identify the performance gain over the current baseline (Rel.16 requirements) Study of RF performance evaluation/testability related to UE self-calibration and monitoring. Study network impact of UE emissions during UL gap, if any.
· Phase 2: Specify the UL gap configuration(s), related UE capability and interruptions, if needed, based on the identified performance gain in Phase 1 and UE fall back behaviour i.e. if gaps are not available for UE requesting gaps. Discussion on release independence aspects.
It is understood that the UL gaps are only defined for FR2. However, the WI does not explicitly state anything related to whether NR-DC and the FR2-FR2 band combination be considered in the FR2 UL gap design is included or excluded.

Q2-1: When FR2 UL gap is activated, does it apply to all the FR2 serving cell(s) inside or across the NR CG configured with FR2 bands? 
Currently RAN4 has not yet reached agreement to support UL CA in FR2. Hence, so far there will only be one UL in FR2. Any configured UL gaps are applicable only for FR2 and for the configured UL.
RAN4 would need to reach agreement related to FR2 UL CA before replying to Q2.
Reply to Q2-1: RAN4 has not yet reached agreement to support UL CA in FR2.

Q2-2: Does UL gap pattern also apply to the case when both FR1 and FR2 are configured inside or across the NR CG, and whether or not the UL transmissions in FR1 serving cell(s) are impacted by the FR2 UL gap? 
UL gaps are only applicable to FR2 UL. Based on the agreement in last meeting that ‘No interruption across FR. FR2 UL gap does not cause FR1 interruption’ our understanding is that there is no impact on FR1 UL due to FR2 UL gaps.
There is no impact on FR1 UL due to FR2 UL gaps.
Reply to Q2-2: UL gaps are only applicable to FR2 UL. There is no impact on FR1 UL due to FR2 UL gaps.

Q3: For FR2 UL gap timing reference configuration, whether the SFN/subframe of a FR2 serving cell or a FR1 serving cell (e.g., PCell, PSCell) can be used as timing reference for FR2 UL gap? 
Our understanding is that it is the timing of serving cell with the FR2 UL for which the UL gap pattern is configured that serves as timing reference. UL gaps are only for applicable and defined for FR2.
The timing reference for UL GP is the DL of the FR2 cell in which the FR2 UL gap is configured.
Reply to Q3: The timing reference for UL GP is the DL of the FR2 cell in which the FR2 UL gap is configured

Q4: Regarding the FR2 UL gap parameters ugl and ugrp, RAN4 is requested to provide the detailed values and time unit.
RAN4 agreed this would be in [ms] as indicated in R4-2119962:
	 
	UGL [ms] 
	UGRP [ms] 
	UGL/UGRP 

	ULGP #0 
	1.0 
	20 
	5% 

	ULGP #1 
	1.0 
	40 
	2.5% 

	ULGP #2 
	0.5 
	160 
	~0.31% 

	ULGP #3
	0.125
	5
	2.5%



In R4-2119962 RAN4 agreed the time unit to be [ms]
Reply to Q4: RAN4 agreed the time unit to be [ms]

Q5: In RAN2 discussion, it has been brought up that from signaling point of view it is possible that UE provides its preferred FR2 UL gap patterns. Please RAN4 indicates whether it is beneficial for proper network configurations. 
Our understanding is that this discussion is closely related to the discussion concerning optional and mandatory UL gap patterns discussion. In general, the UE may indicate its preference of UL gap pattern to the network. However, it is the network who select the UL gap pattern to be applied. It seems clear that UE could indicate any UL gap pattern as preference and network configure indicate any UL gap pattern. However, the UE requirements shall depend on the network configured UL gap pattern.
UE may indicate its preference of UL gap pattern to the network. However, it is the network configured UL gap pattern that is to be applied by the UE.
Reply to Q5: UE may indicate its preference of UL gap pattern to the network. However, it is the network configured UL gap pattern that is to be applied by the UE.

Q6: Regarding UE capability, most companies in RAN2 thought that UE supporting Rel-17 FR2 UL gap shall also support Rel-16 MPE reporting. RAN2 would like to understand if this is also the RAN4 understanding?
This has in general already been agreed in RAN4 (see R4-2119962). However, one issue is still under discussion, but our preference is that a UE which support UL gap shall also support R16 MPE reporting when UL gap is supported. However, RAN4 would need to reach agreement on this aspect before including reply to Q6.

Conclusion
RAN4 has received an LS from RAN2 in R2-2111575 in which RAN2 informs RAN4 about some of the RAN2 agreements related to UL gaps. We observe that none of the RAN2 agreements are against the RAN4 agreements.
The LS includes some additional questions to RAN4 for which we provide following proposal replies:
Reply to Q1: There is no dependency between FR2 UL gap and the legacy per UE, FR1, FR2 measurement gap
Reply to Q2-1: RAN4 has not yet reached agreement to support UL CA in FR2.
Reply to Q2-2: UL gaps are only applicable to FR2 UL. There is no impact on FR1 UL due to FR2 UL gaps.
Reply to Q3: The timing reference for UL GP is the DL of the FR2 cell in which the FR2 UL gap is configured
Reply to Q4: RAN4 agreed the time unit to be [ms]
Reply to Q5: UE may indicate its preference of UL gap pattern to the network. However, it is the network configured UL gap pattern that is to be applied by the UE.
For the remaining questions (Q2 and Q6) further RAN4 discussions would be necessary before reply can be provided.
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