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Introduction
In RAN4 101e, the WF R4-2119962 was agreed in [1], and the LS to RAN2 was agreed in [2]. In this meeting, an incoming LS from RAN2 is received [3]. In this paper our views on RRM impact of UL gaps for self-calibration and monitoring are provided.
Discussions
In las meeting, the following agreements are captured in [1].
Agreements in RAN4 101e
· FFS the impact on measurement gap configuration and requirement due to UL gap.     
· No interruption across FR. FR2 UL gap does not cause FR1 interruption.

In [3], Q1 is also related to this issue.
Q1: Is there any dependency between FR2 UL gap and the legacy per UE, FR1, FR2 measurement gap?
In current TS 38.133, measurement gaps are specified in 9.1.2. The gaps are used for identification and measurement of intra-frequency and/or inter-frequency and/or inter-RAT cells. Since the usage of the gaps are highly related to RRM requirements, they are captured in RRM spec. On the other hand, UL gaps are for self-calibration and monitoring, which are highly related to RF requirements. Transient periods are defined in RF specs, in which a window is specified and no EVM requirement is imposed. This is quite like RF gaps. Additionally, in R15/R16, high power UE was discussed in RF session and uplink duty cycle definition was introduced in RF specs. Therefore, UL gaps are preferred to be capture in RF specs, i.e. TS 38.101-2.
Proposal 1  Capture UL gaps for self-calibration and monitoring in TS 38.101-2.
On the other hand, in FR2 RRM requirements, the UE interruptions can be caused by not only measurement gaps, but also some other UE behaviour, such as SCell add/activation, PSCell addition, BWP switching, etc. If uplink gaps collide with the interruption period in FR2, RAN4 may need to discuss and specify the UE requirements according to an agreed UE behaviour assumption. In our view, RRM interruption requirements should not be impacted by UL gaps. In case UL gaps collides with interrupted UL slots that are already specified in TS 38.133, relaxed RF requirements can be applied. 
Proposal 2  Interruption requirements are not impacted by UL gaps. In case UL gaps collides with interrupted UL slots according to RRM requirements, relaxed RF requirements can be applied.
From the perspective of UE capability, since UL gaps are only applicable to FR2, and no interruption will be caused in FR1, in our understanding UE should at least support per-FR measurement gap, i.e. ‘independentGapConfig’.
Proposal 3  UE supporting UL gaps should at least support per-FR measurement gaps. 
If proposal 2 and 3 can be adopted, then regarding Q1, we propose the following answer:
Q1-answer: 
From network configuration perspective, RAN4 sees no dependency between UL gaps and measurement gaps. If interrupted slots due to measurement gaps collide with UL gaps, RRM requirements are not impacted, and relaxed RF requirements can be applied.
From UE capability perspective, UE supporting UL gaps should at least support per-FR measurement gaps.
Moreover, in case UL gaps are activated by RRC, we are not sure whether delay and interruption requirements are needed. Whether UL gaps can be immediately utilized by UE at the next slot after UE decode the corresponding RRC command, may need to be further discussed in RAN4. It can be either called as the delay requirements of UL gaps or the ‘warm-up’ period of UL gaps. Since it is not crystal clear from RF session conclusion, we think the discussion can also taken place in the RRM session.
Proposal 4  RAN4 further discuss whether delay and interruption requirements for the activation or deactivation of UL gaps are needed.
We see it is already enough to use RRC configured UL gaps for self-calibration and monitoring. Since the remaining time-frame for R17 is quite limited, it is preferred not to further specify UL gaps based on MAC CE based activation or de-activation considering the potential impacts to the RRM requirements. However, the corresponding discussion in RF room can continue. If the necessity of MAC CE based activation or de-activation can be justified, and the corresponding agreements can be achieved, we are open to discuss the RRM requirements.
Proposal 5  Prefer not to specify MAC CE based activation or de-activation of UL gaps unless the necessity can be justified in RF rooms.
In las meeting, the following agreements are captured in [1].
Agreements in RAN4 101e
· UL gap slot is static UL slot. UL gap slot applies same TA as other UL slots.
· No conflict b/w TDD config and UL gap. UL gap is always configured in static UL slot.

In [3], Q3 is also related to this issue.
[bookmark: _Hlk92384411]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?
In our understanding, UL gaps only cause interruption in FR2, and FR1 is not impacted. Moreover, the TA of UL gaps should follow uplink slots. Regarding to Q3, we think at least the case of FR1+FR2 inter-band CA is considered, while PCell is in FR1. RAN4 has not discussed whether FR2 UL gaps are configured on per-CC basis or per-CG or per-FR basis. For simplicity, it is preferred that FR2 UL gaps follows the same configuration type of measurement gaps, i.e. per-FR gaps. Also note that, in current TS 38.331, for the case of FR1+FR2 async CA, RAN2 has already introduce the corresponding signaling for the gap configuration indication in FR2, as quoted below. 
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Observation 1  For legacy measurement gap configuration, the signalling for measurement gap timing reference indication can already support the case of per-FR gap for either FR1-FR2 NR-DC or FR1+FR2 inter-band CA.
Therefore, we propose the following answer to Q3.
Q3-answer: 
UL gap is always configured in static UL slot, and does not cause FR1 interruption. If synchronized FR1+FR2 inter-band CA is assumed, it is feasible to use the FR1 serving cell as timing reference for FR2 UL gap. If asynchronized FR1+FR2 inter-band CA is assumed, it is not feasible to use FR1 serving cell as timing reference for FR2 UL gap, and legacy mechanisms for timing reference configuration for FR2 measurement gaps can be re-used.
The corresponding reply LS can be found in [4].
Conclusions
Based on above analysis, we have following observations and proposals.
Proposal 1  Capture UL gaps for self-calibration and monitoring in TS 38.101-2.
Proposal 2  Interruption requirements are not impacted by UL gaps. In case UL gaps collides with interrupted UL slots according to RRM requirements, relaxed RF requirements can be applied.
Proposal 3  UE supporting UL gaps should at least support per-FR measurement gaps. 
Proposal 4  RAN4 further discuss whether delay and interruption requirements for the activation or deactivation of UL gaps are needed.
Proposal 5  Prefer not to specify MAC CE based activation or de-activation of UL gaps unless the necessity can be justified in RF rooms.
Observation 1  For legacy measurement gap configuration, the signalling for measurement gap timing reference indication can already support the case of per-FR gap for either FR1-FR2 NR-DC or FR1+FR2 inter-band CA.
For the reply LS, we propose answers to Q1 and Q3 as
Q1-answer: 
From network configuration perspective, RAN4 sees no dependency between UL gaps and measurement gaps. If interrupted slots due to measurement gaps collide with UL gaps, RRM requirements are not impacted, and relaxed RF requirements can be applied.
From UE capability perspective, UE supporting UL gaps should at least support per-FR measurement gaps.
Q3-answer: 
UL gap is always configured in static UL slot, and does not cause FR1 interruption. If synchronized FR1+FR2 inter-band CA is assumed, it is feasible to use the FR1 serving cell as timing reference for FR2 UL gap. If asynchronized FR1+FR2 inter-band CA is assumed, it is not feasible to use FR1 serving cell as timing reference for FR2 UL gap, and legacy mechanisms for timing reference configuration for FR2 measurement gaps can be re-used.
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