


3GPP TSG-RAN WG2 Meeting #116bis-e                            R2-2200606
e-meeting, 17th – 25th January 2022              

Source: 			ZTE Corporation, Sanechips, 
Title: 	Discussion on pre-configured measurement gap 
[bookmark: Source][bookmark: _GoBack]Agenda item:		8.22.2
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
In RAN2_116e meeting, the following agreements are made for pre-configured gap:
	· At least case 5 is supported for pre-configured gap. FFS for case 4.
Case 4: NW signals the pre-configured gap (A+B in Q1) via RRC, then UE follows BWP status (B) to activates/deactivates gap upon BWP switching
Case 5: NW signals the pre-configured gap (A in Q1) via RRC, then UE determines whether the pre-configured gap should be activated or not upon BWP switching.  For example, if it is overlapped with SSB, then pre-configured gap is deactivated, otherwise it is activated.
· RAN2 hasn't seen any usefulness of MAC-CE based activation/deactivation and prefers to not support it.
· Send LS to RAN4 including the agreements above and to clarify:
Can FR1 gap and FR2 gap be configured simultaneously for pre-configured gap?
Can legacy gap and pre-configured gap be configured simultaneously?  


In addition, RAN4 has approved a new LS [1] which includes more conclusions on pre-configured gap. In this contribution, we discuss the remaining issues of pre-configured gap and consideration on MR-DC cases. 
2. Configuration of pre-configured MG 
Regarding the configuration of pre-configured MG, in our understanding, irrespective of concurrent gap, for a given gap type (per-UE, or per-FR1, or per-FR2), network can only configure one gap pattern, it can be either legacy gap or pre-configured gap. So for ASN.1 design, 1 bit indication can be introduced in GapConfig, used to indicate whether it is pre-configured gap. 
However, based on the discussion in RAN2_116e, some companies suggest to further clarify with RAN4, thus an LS was approved, with one question as below:
· Q2: Can legacy gap and pre-configured gap be configured simultaneously? For example, without considering concurrent gap, are the following operations supported?
· legacy FR1 gap + pre-configured FR2 gap
· legacy FR2 gap + pre-configured FR1 gap
· One legacy per-UE gap + One pre-configured per-UE gap
· One legacy per-UE gap + pre-configured FR1 gap and/or pre-configured FR2 gap
In our view, sub bullets 1 and 2 are possible scenarios when network has different requirements or BWP configurations for FR1 and FR2. While sub bullets 3 and 4 look beyond the original motivation of introducing pre-configured MG. But if sub bullet 3 needs to be supported, it means from signaling point of view, adding 1 bit indication in GapConfig will be insufficient, because the network should be able to configure two gap configurations for per-UE gap type (one is legacy gap, the other is pre-configured gap). 
But, considering concurrent gap is going to be supported, so the signaling will be extended to allow network to configure multiple gap patterns for each gap type. So in our understanding, RAN2 can determine the signaling of pre-configured gap configuration even before receiving the response from RAN4. 
As mentioned above, we think it is sufficient to add 1 bit indication in GapConfig (see below example). If RAN4 responses that sub bullet 3 needs to be supported, then based on concurrent gap configuration, the network can configure two per-UE gap patterns (two GapConfig), one includes the indicator, the other does not. 
Observation 1: The answer from RAN4 does not impact the signaling design of pre-configured gap configuration, because concurrent gap will be supported.

GapConfig ::=                       SEQUENCE {
    gapOffset                           INTEGER (0..159),
    mgl                                 ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6},
    mgrp                                ENUMERATED {ms20, ms40, ms80, ms160},
    mgta                                ENUMERATED {ms0, ms0dot25, ms0dot5},
    ...,
    [[
    refServCellIndicator                ENUMERATED {pCell, pSCell, mcg-FR2}   OPTIONAL   -- Cond NEDCorNRDC
    ]],
    [[
    refFR2ServCellAsyncCA-r16           ServCellIndex                OPTIONAL,   -- Cond AsyncCA
    mgl-r16                             ENUMERATED {ms10, ms20}      OPTIONAL    -- Cond PRS
    ]],
    [[
    preConfiguredIndicator-r17          ENUMERATED {true}            OPTIONAL
    ]]
}
Proposal 1: Introduce 1 bit indication (e.g. preConfiguredIndicator-r17) in GapConfig, value ‘true’ means the gap is a pre-configured measurement gap.
After receiving RAN4’s response, RAN2 can further investigate whether additional conditions/restrictions should be introduced, e.g. whether the indicator for per-FR1 and per-FR2 gap should be set to the same value, if RAN4 confirms sub bullet 1/2 cannot be supported. 
3. Activation/deactivation of pre-configured MG 
Regarding the activation and deactivation of pre-configured MG, based on RAN4 agreements and the discussion in RAN2_116e, there are two mechanisms:
· Method 1: Autonomous pre-configured gap activation/deactivation. UE and network determines whether the pre-configured gap should be activated or not, based on pre-defined rules (corresponds to Case 5 in previous agreements).
· Method 2: Network-controlled pre-configured gap activation/deactivation. Network configures per-BWP level gap activation/deactivation indication, and UE follows the indication when corresponding BWP is activated (corresponds to Case 4 in previous agreements).
Based on the discussion in RAN2_116e, Method 1 is agreed in RAN2, but most companies in RAN2 haven’t been convinced about the necessity of Method 2, thus it is marked as FFS in RAN2.
For autonomous pre-configured gap activation/activation, according to RAN4 WF [3], following agreements are made:
	“Rules of for UE autonomous Pre-MG activation/deactivation shall be:
· the general applicability rules for measurement gap for SSB, CSI-RS L3, Rel16 PRS in TS38.133
· If MG is not required by any of the configured measurements, the MG is deactivated e.g. when.
· the UE is configured with only SSB measurements, and all the measured SSBs are fully within the BW of the active BWP.
· If MG is required by one or more of the configured measurements, the MG is activated e.g. when:
· the UE is configured with at least CSI-RS measurements or,
· the UE is configured with at least PRS measurements or ,
· the UE is configured with only SSB measurements, and one of the measured SSBs is not fully within the BW of the active BWPs or.
· the UE is configured with at least inter-RAT measurements.


In summary, pre-configured gap can only be deactivated when the UE is configured with only SSB measurements and all the measured SSBs are fully contained within the BW of the active BWP. 
While for Method 2, RAN4 WF includes the following agreement, which says that no additional conditions are considered for network-controlled gap activation/deactivation.
·  Additional activation/deactivation conditions are not considered in application to network-controlled pre-MG activation/deactivation.
From network perspective, although it is up to network to decide whether a pre-configured gap should be activated or deactivated for a given active BWP, it is unclear what rules the network should follow when provides such configuration, 
Observation 2: For network controlled pre-configured gap activation/deactivation, so far, it is unclear how can network provide a reasonable gap activation/deactivation configuration?
For Method 2, we are wondering whether the network can have full flexibility when deciding the gap deactivation configuration. For instance, whether the network can configure a gap to be deactivated for a BWP even if that BWP does not contain a measured SSB? Whether the network can configure a gap to be deactivated even if PRS or CSI-RS measurements are configured? 
For network-controlled method, if network still has to respect to the same rules defined for autonomous gap activation/deactivation, then such configuration is redundant. 
Observation 3: For network controlled pre-configured gap activation/deactivation, if network has to respect to the same rules defined for autonomous gap (de)activation, then such BWP related configuration is redundant.
Although network controlled gap activation/deactivated has been agreed in RAN4, in RAN2, we need to make a careful analysis of the feasibility and benefit of this solution, otherwise, it is hard to implement it. In addition, it is not desirable to define complex UE capability to support network controlled method. So we propose.
Proposal 2: Network-controlled pre-configured gap (de)activation can be supported only if it is confirmed to bring additional benefit compared with autonomous based mechanism.
4. Consideration on MR-DC
In RAN4 LS [1], the following agreements are mentioned:
	RAN4 agreements:
· In RAN4#101e meeting, RAN4 continue focus on the single carrier case and evaluate the additional working efforts to support the CA case with pre-configured MG activation/deactivation based on BWP switching on a single CC. It will be decided in further meeting whether CA case with pre-configured MG activation/deactivation based on BWP switching on a single CC will be supported in this release. 
· In current Pre-MG discussion, MR-DC case in Rel-17 is deprioritized. If any critical technical issues identified in the next meeting, it can be revisited.


So RAN4 hasn’t decided the support of pre-configured gap in CA case, and due to limited time, RAN4 intends to deprioritize the discussion on MR-DC case. 
From RAN2 perspective, for (NG)EN-DC and NE-DC, most likely the pre-configured gap (if configured) should always be activated, because either the MN (in case of (NG)EN-DC) or the SN (in case of NE-DC) will configure E-UTRAN measurements. 
Observation 4: Pre-configured gap is not useful in (NG)EN-DC and NE-DC, because E-UTRAN measurements will be configured.
For NR-DC, it is possible that only SSB-based measurements are configured, however, to support pre-configured gap in NR-DC, at least following issues should be addressed:
1. Under which condition the pre-configured gap can be deactivated? (e.g. all measured SSBs are contained within the active BWPs of MCG/SCG serving cells)  
2. Since pre-configured gap can be activated/deactivated upon BWP switch, how to coordinate the active BWP information between MN and SN?
3. How to inform the peer node if PRS, CSI-RS, or inter-node measurements are configured? (this is not supported in current spec)
At least, solving issue 2 may cause huge impact to inter-node operations. In our understanding, it is not urgent to support pre-configured gap for MR-DC cases, and the benefit and complexity of supporting pre-configured gap for MR-DC needs careful analysis. So considering the limited time in Rel-17, we suggest to postpone MR-DC cases to future release, thus all configured gaps can be considered as activated in Rel-17.
Proposal 3: Postpone the discussion on pre-configured gap in MR-DC to future release. For Rel-17 MR-DC UEs, the configured gaps are always considered as activated.
5. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1: The answer from RAN4 does not impact the signaling design of pre-configured gap configuration, because concurrent gap will be supported.
Observation 2: For network controlled pre-configured gap activation/deactivation, so far, it is unclear how can network provide a reasonable gap activation/deactivation configuration?
Observation 3: For network controlled pre-configured gap activation/deactivation, if network has to respect to the same rules defined for autonomous gap (de)activation, then such BWP related configuration is redundant.
Proposal 1: Introduce 1 bit indication (e.g. preConfiguredIndicator-r17) in GapConfig, value ‘true’ means the gap is a pre-configured measurement gap.
Proposal 2: Network-controlled pre-configured gap (de)activation can be supported only if it is confirmed to bring additional benefit compared with autonomous based mechanism.
Proposal 3: Postpone the discussion on pre-configured gap in MR-DC to future release. For Rel-17 MR-DC UEs, the configured gaps are always considered as activated.
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