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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]In this paper, we discuss 2 remaining issues on NCSG, i.e., 
· How to handle the scheduling restriction on serving cells when measuring an inter-frequency layer with a different numerology via NCSG.
· Whether to handle L1 measurements for the case of intra-frequency SSB which is not completely within UE’s active BWP.
2 Scheduling restriction for inter-freq measurement via NCSG
[bookmark: _Ref54117246]The issue was raised in [1]. The current text in Section 9.3.10.3.2 is captured as follows:
	9.3.10.3.2	Scheduling availability of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1
For UE which do not support [simultaneousRxDataSSB-DiffNumerology] [14] the following restrictions apply due to SS-RSRP/RSRQ/SINR measurement
-	The UE is not expected to receive PDCCH/PDSCH/TRS/CSI-RS for CQI on the union of restricted serving cell symbols due to measurement of all MOs, where the restricted serving cell symbols due to measurement of MO i include 
-	serving cell symbols fully or partially overlap with SSB symbols to be measured on MO i, and △t serving cell symbol before each consecutive SSB symbols to be measured and △t serving cell symbol after each consecutive SSB symbols to be measured within SMTC window duration, if [deriveSSB-IndexFromCell-inter] is enabled for MO i, [and the alignment enabling conditions are satisfied.] △t is defined as the minimum integer number of symbols with total duration no smaller than the tolerance specified in clause 7.9.
-	serving cell symbols fully or partially overlap with SMTC window for MO i and on 1 serving cell symbol before and after the SMTC window, if deriveSSB-IndexFromCell-inter is not enabled for MO i, [or the alignment enabling conditions are not satisfied],
	If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
When intra-band carrier aggregation is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols.



The UE capability simultaneousRxDataSSB-DiffNumerology is tentatively used to indicate whether UE support measuring SSB and receive data with different numerology at the same time. Two related UE capabilities are provided below:
	simultaneousRxDataSSB-DiffNumerology
Indicates whether the UE supports concurrent intra-frequency measurement on serving cell or neighbouring cell and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133 [5].

	simultaneousRxDataSSB-DiffNumerology-Inter-r16
Indicates whether the UE supports concurrent SSB based inter-frequency measurement without measurement gap on neighbouring cell and PDCCH or PDSCH reception from the serving cell with a different numerology as defined in clause 8 and 9 of TS 38.133 [5]. UE indicates support of this indicates support of interFrequencyMeas-NoGap-r16. If this parameter is indicated for FR1 and FR2 differently, each indication corresponds to the frequency range where the SSB and PDCCH/PDSCH are received.


From the above definitions of the parameters, we know that
· simultaneousRxDataSSB-DiffNumerology is only applicable to intra-frequency measurements. Therefore, it is questionable to use it in Section 9.3.10.3.2 which is for inter-frequency
· simultaneousRxDataSSB-DiffNumerology-Inter-r16 needs a prerequisite interFrequencyMeas-NoGap-r16, which is a separate and independent feature. As clearly indicated in Section 9.3.1, NCSG handles the frequency layers with SSB not completely covered by UE’s active BWP, while interFrequencyMeas-NoGap-r16 handles the other case.
Therefore, neither existing capability is suitable for the case we considered in Section 9.3.10.3.2. 
Fundamentally, it can be in general assumed that if the signals are transmitted on 2 (physically separated) bands, the typical UE implementation is to use separate RF chains to receive the signals. With separate RF chains, the corresponding sampling rates and FFT window timing can be controlled independently. Hence, we believe that this additional scheduling restriction due to mix-numerology is not needed if the target frequency to be measured is on a different band with UE’ serving cells. An obvious example is that all serving cells are in FR1 and UE is configured with a per-UE NCSG to measure an FR2 inter-frequency layer. In this case, it should be fine to assume there is no mix-numerology issue prohibiting UE to do parallel measurement and data reception. 
[bookmark: _Ref110859509]Observation 1: Typical UE implementation is to use separate RF chain to receive signals from 2 bands. Therefore, the corresponding sampling rates and FFT window timing can also be different.

In order to conclude the open issue, our suggestion is to revise the spec by reusing simultaneousRxDataSSB-DiffNumerology but only under the condition that the target frequency layer to be measured is in the same with UE’s serving cell(s). 
One possible alternative is to create a new UE capability dedicated for NCSG. However, in our view, this is not really some new (or extra) UE implementation, but just to re-use the same RF implementation principle to a different scenario. Therefore, we think the additional new UE capability is not necessary. 
[bookmark: _Ref110859512]Proposal 1: The scheduling restriction requirement for inter-freq measurement with mix-numerology via NCSG is only applicable when the target frequency layer to be measured is on the same band with UE’s serving cell(s).
3 L1 measurements for the case of intra-freq SSB not covered by UE’s active BWP
This discussion is motivated by the incoming LS [2] from RAN#96 meeting.
In this WID, the focus is on L3 measurements (e.g., intra-freq, inter-freq and inter-RAT measurements). For the case when the intra-frequency SSB is not completely within UE’s active BWP, RAN4 agreed that UE can report whether NCSG can be configured to facilitate the corresponding measurements. The related L3 measurement requirements are finalized already.  
However, it could happen that both L3 and L1 measurements are based on the same SSB, which is not within UE’s active BWP. In this case, the current spec only addresses the L3 measurement behaviour, while still restricting all L1-RS to be contained within UE’s active BWP. In our understanding, it may be beneficial to discuss how to address the L1 measurement via NCSG because
· To simplify UE’s implementation, it would be good to allow consistent UE behaviour for both L1 and L3 intra-freq measurements if they are based on the same RS. (E.g., both are measured outside gap or within NCSG.) As UE already expanded its RF BW to receive SSB for intra-freq L3 measurement, it is very straightforward to perform L1 measurement at the same time at least for FR1 in which we do not need to consider rough/fine beam difference. 
· Even if UE needs to perform measurement on a certain inter-freq layer during the ML of NCSG, UE can simultaneously perform L1 measurement for its serving cell. This requires UE to 1) expand one RF chain for serving cell to cover the SSB and 2) re-tune 1 idle RF chain for inter-freq measurement. In our understanding, there should be no feasibility issue in UE implementation because VILs are already specified, and UE should already be able to do parallel inter-freq measurement and data reception. 
[bookmark: _Ref110859515]Observation 2: For serving cell SSB not completely within UE’s active BWP, allowing UE to measurement SSB for both L1 and L3 measurements via NCSG seems feasible and helps simplify UE implementation. 
With above consideration, we encourage RAN4 companies to think whether to also consider NCSG-assisted L1 measurements for the case that SSB for L1 measurements is not covered by UE’s active BWP in the Rel-17 NCSG maintenance work or in Rel-18.
[bookmark: _Ref110859520]Proposal 2: RAN4 to discuss whether to consider NCSG-assisted L1 measurements for the case that SSB for L1 measurements not covered by UE’s active BWP in the Rel-17 NCSG maintenance work or in Rel-18. 
4 Conclusion
In the contribution, we discuss the issues for NCSG. We have the following proposal: 
Observation 1: Typical UE implementation is to use separate RF chain to receive signals from 2 bands. Therefore, the corresponding sampling rates and FFT window timing can also be different.
Proposal 1: The scheduling restriction requirement for inter-freq measurement with mix-numerology via NCSG is only applicable when the target frequency layer to be measured is on the same band with UE’s serving cell(s).
Observation 2: For serving cell SSB not completely within UE’s active BWP, allowing UE to measurement SSB for both L1 and L3 measurements via NCSG seems feasible and helps simplify UE implementation.
Proposal 2: RAN4 to discuss whether to consider NCSG-assisted L1 measurements for the case that SSB for L1 measurements not covered by UE’s active BWP in the Rel-17 NCSG maintenance work or in Rel-18.
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