3GPP TSG-RAN4 Meeting #106 		R4-2300889
Athens, Greece, 27th Feb. – 3rd Mar., 2023
[bookmark: _GoBack]Title:	RRM requirements for the combination of NCSG and concurrent MG
Source:	Xiaomi
Agenda Item:	9.10.2.3
Document for:	Discussion
1. Introduction
In RAN4#105 meeting, RAN4 had some discussion on RRM requirements for UEs configured with a combination of NCSG and concurrent MG, and the related WF was approved in [1]. In this contribution, we would like to discuss the related requirements and provide our proposals.
2. Discussion
	Issue 4-1-1: [Case 2] Whether to consider NCSG + NCSG in an FR
< Agreement >: 
· Narrow down options to Option 1 and 3
· Option 1: Yes. FFS whether the same RF chain is assumed for the two NCSG patterns.
· Option 3: Yes, up to UE capability
Issue 4-1-3: [Case 2] Whether to support the following scenarios for NCSG+NCSG
< Wayforward>: 
· FFS: RAN4 to study possibility of parallel measurements when NW only configures the deactivated SCells’ measurement objects associating with two NCSG patterns.


According to the WID scope, the combination of NCSG + NCSG in an FR should be included. And we do not see the necessity to introduce UE capability to support this gap combination. In our understanding, if UE supports both Rel-17 NCSG and concurrent MG, the combination of NCSG + NCSG can be supported without any additional UE capability. In addition, it is assumed that the NCSG based measurement is performed on the idle RF chain, thus, the case of NCSG + NCSG should be assumed in the same RF chain.
Proposal 1: RAN4 to consider the combination of NCSG + NCSG in an FR, and the same RF chain is assumed for the two NCSG pattern.
In Rel-17, it was agreed that the deactivated SCell can be measured with NCSG instead of outside of gap if NW configures NCSG pattern and the SMTC is fully or partially overlapped with NCSG. If the multiple deactivated SCells’ measurement objects cannot be covered by one single NCSG pattern, NW can configure two NCSG patterns associated to the deactivated SCells’ measurement objects.
Proposal 2: RAN4 to support the scenario when NW only configures the deactivated SCells’ measurement objects associating with two NCSG patterns.
	Issue 4-2-3: [Case 2] Whether to parallel measurements upon gap collision
< Wayforward >: 
· FFS.
Issue 4-2-4: [Case 2] Potential changes to UE behaviour upon gap collision
< Wayforward >: 
· FFS the following options
· Option 1: RAN4 shall consider potential enhanced requirements on UE behaviour for collision handling in Case 2 (e.g. optimized/enhanced dropping rules).
· Option 2: If the assumption is that UE cannot perform measurement on the two RF chains in parallel, there is no need to define further enhancement on gap collision handling except priority rule. 
Issue 4-3-1: [Case 2] Potential changes for de-activated SCell
< Wayforward >: 
· FFS the options
· Background: When NW configures a NCSG and a Type-2 MG, the scenario for this deactivated SCell issue is as follow.
· The deactivated SCell is measured within NCSG.
· After MAC-based SCell activation, the deactivated SCell’s MO needs to be measured within MG if the related SSB is outside the active BWP


In Rel-17 NCSG design, if the UE supports NCSG capability, it means the UE supports measuring neighbour carrier and receiving serving carrier simultaneously, and the UE is not able to measure the serving carrier without and neighbour carrier with NCSG simultaneously due to the baseband restriction, e.g. searcher limitation. And in Rel-18, for the case of NCSG + type-2 MG, when the NCSG occasion is collided with type-2 MG occasion, if we follow the same design as defined in Rel-17, the UE cannot perform the measurement on serving/neighbour carrier with type-2 MG and on neighbour carrier with NCSG simultaneously. And if the gap colliding happens, the existing priority rule is used to handle the gap collision. 
Proposal 3: When NCSG is collided with type-2 MG, the UE cannot perform measurement on the two RF chains in parallel. 
For a SCell MO, if the state of SCell changes, the need for gap for this SCell MO may be different. For example, if SCell is deactivated, the deactivated SCell MO can be measured within NCSG if the SMTC is fully or partially overlapped with NCSG or without gap with interruption. If the state of the SCell is changed from deactivated to activated, the SCell MO may require gap if the SMTC is outside of the active BWP. Thus, the gap association need to be revisited for SCell MO. In our understanding, the SCell MO can be implicitly associated to NCSG when the SCell is deactivated and the SMTC of SCell is fully or partially overlapped with NCSG. And when the SCell is activated, the SCell MO is explicitly associated to the configured gap, e.g. NCSG or type-2 gap. 
Proposal 4: The SCell MO is implicitly associated to NCSG when the SCell is deactivated and the SMTC of SCell is fully or partially overlapped with NCSG.
Proposal 5: The SCell MO is explicitly associated to the configured gap when the SCell is activated.
3. Conclusion
In this contribution, we discuss the related requirements for the joint configuration of concurrent gap and NCSG, and provide our proposals as follows.
Proposal 1: RAN4 to consider the combination of NCSG + NCSG in an FR, and the same RF chain is assumed for the two NCSG pattern.
Proposal 2: RAN4 to support the scenario when NW only configures the deactivated SCells’ measurement objects associating with two NCSG patterns.
Proposal 3: When NCSG is collided with type-2 MG, the UE cannot perform measurement on the two RF chains in parallel. 
Proposal 4: The SCell MO is implicitly associated to NCSG when the SCell is deactivated and the SMTC of SCell is fully or partially overlapped with NCSG.
Proposal 5: The SCell MO is explicitly associated to the configured gap when the SCell is activated.
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