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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]In last RAN4 meeting, a WF for Pre-MG was approved [1]. In this paper, we continue to discuss the open issues in the following sub-topics.
· Using scenarios
· Activation/Deactivation procedures
· RRM requirements
2 [bookmark: _Ref54117246]Using scenarios
Open issues captured in [1] are duplicated below:
	Issue#0-1: Whether can the pre-MG be used for PRS measurement?
· It is feasible to config Pre-MG for PRS measurements. 
· The exact configuration of Pre-MG used for PRS measurement can be FFS 
· FFS on whether UE assumes the Pre-MG is always activated 
· FFS if UE should always indicate serving cell about the PRS measurement when it is configured with pre-MG.
· It is up to NW to configure either Pre-MG which shall be always activated or legacy MG for PRS measurement
Issue#0-2: Whether can the pre-MG be used for CSI-RS L3 measurement?
· It is feasible to configure a Pre-MG for CSI-RS L3 inter-frequency measurement. 
· The exact configuration of Pre-MG used for CSI-RS L3 inter-frequency measurement can be FFS 
· FFS on whether UE assumes the Pre-MG is always activated 
· It is up to NW to configure either Pre-MG which shall be always activated or legacy MG for CSI-RS L3 inter-frequency



Regarding PRS, the discussion point now moves to the issue that gNB may not know when UE will start (or stop) PRS measurements. Therefore, if a pre-configured gap was configured for PRS measurement only, it seems that we need a mechanism for the UE to indicate when to activate the pre-MG for PRS measurement and when to de-activate the pre-MG after PRS measurement is done. This is illustrated in Figure 1. 
[image: ]
[bookmark: _Ref85305135]Figure 1. Potential mechanism to activate and deactivate pre-MG for PRS measurement
Such a positioning-specific mechanism may need not only RAN4 work but also non-trivial RAN2 support. We are not sure whether this can be done in time in Rel-17, considering the remaining time budge before Rel-17 core part finalization. Besides, it makes the boundary between MG enh WI and positioning enh WI unclear in the Rel-17 discussions, as this issue can also be discussed in the positioning WI. Therefore, we would like to suggest a principle: MG enh WI only focus on the general mechanism for legacy Rel-15/16 measurements. Other feature-specific enhancement should be left to the corresponding IWs.
[bookmark: _Ref85308348]Proposal 1: Rel-17 MG enh WI only focuses on the general mechanism for legacy Rel-15/16 measurements. Other features-specific enhancement (e.g., MAC-CE based pre-MG activation/deactivation for positioning) should be discussed in the corresponding Rel-17 WI.
Based on above discussion, we suggest to conclude the issue by assuming that UE will assume the pre-MG is always activated (ON) when PRS measurement is configured. In other words, pre-MG will not change its status because of PRS measurement.
[bookmark: _Ref71194604][bookmark: _Ref85308349]Proposal 2: When both pre-MG and PRS measurement are configured to UE, UE assumes the pre-MG status is always activated (ON) and the status will not change with BWP switch.
Regarding CSI-RS for L3 measurement, in Rel-16 the requirements for intra-frequency measurement is only defined without gap. There is no requirements for intra-frequency measurement ‘with’ gap. In other words, after UE switches to a BWP which cannot fully cover the intra-frequency L3 CSI-RS in frequency domain, UE is even allowed not to perform any measurement. As a results, we do not see the point to consider the frequency locations of L3 CSI-RS and BWP to decide whether to activate or de-activate pre-MG which is to switch UE’s measurement behavior between with and without gap, as shown in Figure 2.
[image: ] 
[bookmark: _Ref78619932]Figure 2. No requirement if active BWP does not fully contain CSI-RS for L3 measurement
To avoid confusion, pre-MG can still be configured together with CSI-RS based L3 measurement, but in this case UE will assume the pre-MG is always active (ON). In other words, pre-MG will not change its status because of CSI-RS based L3 measurement.
[bookmark: _Ref71194606][bookmark: _Ref85308351]Proposal 3: When pre-MG is configured together with CSI-RS based L3 measurement, UE assumes the pre-MG is always active (ON) and the status will not change with BWP switch. 
3 Activation/Deactivation procedures
Open issues captured in [1] are duplicated below:
	Issue#2-1: Criteria of activation/deactivation pre-configured MG 
· The explicit rules for pre-configured MG autonomous activation/deactivation shall be defined for the case when signalling is not provided
· The general principle to define Pre-MG autotmous activation/deactivation criteria can be:
· If MG is not required by any of the configured measurements, the MG is deactivated.
· If MG is required by one or more of the configured measurements, the MG is activated
· FFS the detailed criteria for pre-MG autonomous activation/deactivation



In last meeting, autonomous activation/deactivation criteria were discussed without reaching the conclusion. But later an explicit per-BWP RRC indication was agreed first. In our understanding, the WI objective can be achieved even if the autonomous criteria are not introduced. As a result, we suggest RAN4 to review the necessity to introduce autonomous criteria.
[bookmark: _Ref85308353]Proposal 4: Given explicit per-BWP RRC indication is already introduced, RAN4 to review the necessity to introduce autonomous criteria, e.g., whether the WI can be claimed as finalized without it.

Regarding the explicit per-BWP RRC indication, a follow-up discussion is how UE should determine the pre-MG status under CA scenario. For an example, if UE is configured with 2 CC. Each has 2 BWPs. Network indicates pre-MG status ON in the BWP#1 of both CCs and pre-MG status OFF in the BWP#2 of both CCs. Although the indication is per-BWP (as a result, per-CC), but the gap status should still be per-UE (or per-FR). Therefore, both network and UE need to implement some logic calculation. Table 1 gives a simple example on how to determine the per-UE pre-MG status based on the status of BWPs in 2 CCs. 
[bookmark: _Ref78620139]Table 1 Per-UE pre-MG status based on the status of BWPs in 2 CCs
	CC#1
	CC#2
	Per-UE pre-MG status

	BWP#1 --> ON
	BWP#1 --> ON
	ON

	BWP#1 --> ON
	BWP#2 --> OFF
	ON

	BWP#2 --> OFF
	BWP#1 --> ON
	ON

	BWP#2 --> OFF
	BWP#2 --> OFF
	OFF



Based on above example, we think a simple rule is possible for UE under CA. The rule is shown below, taking per-UE gap case as an example.
· UE should assume the gap is ON as long as the pre-MG status of BWP in one of the CCs is ON. 
· UE should assume the gap is OFF only if the pre-MG status of BWP in all CCs are OFF. 
[bookmark: _Ref85308354]Proposal 5: When configured with pre-UE gap, UE should assume the gap is ON as long as the pre-MG status of BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of BWP in all CCs are OFF. 
[bookmark: _Ref85308356]Proposal 6: When configured with pre-FR gap, UE should assume the gap is ON as long as the pre-MG status of BWP in one of the CCs in the same FR is ON, and assume the gap is OFF only if the pre-MG status of BWP in all CCs in the same FR are OFF. 
4 RRM requirements
Open issues captured in [1] are duplicated below:
	Issue#3-1: Activation/Deactivation Delay
·  Additional transition time (T = TBD) on top of the BWP switching delay shall be included in the pre-configured MG activation/deactivation time.
Issue:3-2: Measurement period 
· FFS in the future meetings for the general principle to define the measurement period e.g.: 
· Applicability 
· Main components which shall be included in the measurement report period 
· Others



Compared with BWP switch which is a L1 procedure, intra-frequency/inter-frequency measurements is a L3 procedure which is not expected to be changed frequently. UE needs additional reprogramming time after each BWP switch. From UE’s practical design, we suggest to add an additional validation time for UE to activate or de-activate the pre-MG. 
[image: ]
The total time duration can be aligned to the RRC processing delay. In our view, without considering the pre-MG concept, UE should be able to validate all MG changes (including add and release) right after RRC configuration complete. We think similar time duration should also be applicable to pre-MG. In order words, UE should be able to validate the change of pre-MG status 10ms after receiving the BWP switch request from network.
[bookmark: _Ref71194620]Proposal 7: UE should be able to validate the change of pre-MG status 10ms after receiving the BWP switch request from network. 
On the number of transitions in a measurement period, the main concern is that if there are too many transitions within a measurement period, UE is not guaranteed to get sufficient samples for one particular frequency layer. On the other hand, we also understand that it may be difficult to reach a consensus on the max number of transitions among companies because the BWP switch requests are completely up to network decision. To resolve this issue, we suggest new approach to conclude the issue. The proposal is not to really count # of transitions, but to re-start the measurement period after each activation/de-activation of the pre-MG. In this case, UE is not mandated to keep old measurement samples before transition, while network also has a clear idea on how fast UE will perform the measurement. Note that it is still up to UE whether to reuse any measurement samples prior to activation/de-activation of the preconfigured gap to trigger a measurement event. 
[bookmark: _Ref71194622]Proposal 8: UE re-starts a new measurement period once the pre-MG status changes. It is up to UE whether to reuse any measurement samples prior to activation/de-activation of the pre-MG to trigger a measurement event.

Regarding gap interruption, we think a note is needed in the spec that the requirements only apply when the pre-MG status is ON.
[bookmark: _Ref85308361]Proposal 9: Add a note in spec that the gap interruption requirements only apply when the pre-MG status is ON.

Regarding impact to other L1 measurement (e.g., RLM, BFD, CBD, L1-RSRP, L1-SINR), we also need a note to clarify how to calculate the P factor, e.g., assume MG is not overlapped with the RS to be measured if the pre-MG status is OFF.
[bookmark: _Ref85308362]Proposal 10: Add a note in the L1 measurement requirements that MG is assumed to be non-overlapped with the RS to be measured if the pre-MG status is OFF.
5 Conclusion
In the contribution, we discuss the open issues for pre-MG. We have the following proposals: 
Proposal 1: Rel-17 MG enh WI only focuses on the general mechanism for legacy Rel-15/16 measurements. Other features-specific enhancement (e.g., MAC-CE based pre-MG activation/deactivation for positioning) should be discussed in the corresponding Rel-17 WI.
Proposal 2: When both pre-MG and PRS measurement are configured to UE, UE assumes the pre-MG status is always activated (ON) and the status will not change with BWP switch.
Proposal 3: When pre-MG is configured together with CSI-RS based L3 measurement, UE assumes the pre-MG is always active (ON) and the status will not change with BWP switch.
Proposal 4: Given explicit per-BWP RRC indication is already introduced, RAN4 to review the necessity to introduce autonomous criteria, e.g., whether the WI can be claimed as finalized without it.
Proposal 5: When configured with pre-UE gap, UE should assume the gap is ON as long as the pre-MG status of BWP in one of the CCs is ON, and assume the gap is OFF only if the pre-MG status of BWP in all CCs are OFF.
Proposal 6: When configured with pre-FR gap, UE should assume the gap is ON as long as the pre-MG status of BWP in one of the CCs in the same FR is ON, and assume the gap is OFF only if the pre-MG status of BWP in all CCs in the same FR are OFF.
Proposal 7: UE should be able to validate the change of pre-MG status 10ms after receiving the BWP switch request from network.
Proposal 8: UE re-starts a new measurement period once the pre-MG status changes. It is up to UE whether to reuse any measurement samples prior to activation/de-activation of the pre-MG to trigger a measurement event.
Proposal 9: Add a note in spec that the gap interruption requirements only apply when the pre-MG status is ON.
Proposal 10: Add a note in the L1 measurement requirements that MG is assumed to be non-overlapped with the RS to be measured if the pre-MG status is OFF.
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