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1. Introduction
In RAN4#102 meeting, a WF on RedCap RRM requirements was approved in [1]. In this contribution, we further discuss the open issues for RedCap measurement procedure and provide our views.
2. Discussion
2.1 Use of NCD-SSB for CONNECTED mode measurements
The measurement scenarios for NCD-SSB and CD-SSB
· Agreements in RAN4#102e
· Define RedCap UE’s measurement requirements based on the following scenarios:

· Case A: Serving cell active BWP includes CD-SSB 

· Case B: Serving cell active BWP includes NCD-SSB

· Case B-1: All neighbour cells include NCD-SSB on the same frequency location as serving cell NCD-SSB/[CD-SSB] 

· FFS whether to support Case B-2 

· Case B-2: Some neighbour cells include NCD-SSB, and some neighbour cells without NCD-SSB on the same frequency location as serving cell NCD-SSB/CD-SSB

· Note: if the scenario is supported then no new requirements or minimum changes shall be introduced comparing to Case A and B-1 requirements

In last meeting, the scenarios to define RedCap UE’s measurement requirements were discussed. The details of case B (B-1 or B-2) were discussed. In our view case B-2 is important and should not be precluded. Some examples of case B-2 are provided in the Figure 1. In some hetnet scenarios, CD-SSB of macro cell and pico cell can be configured in different frequency locations in order to reduce the interference. So it is straightforward to also configure NCD-SSB of serving and neighbour in different frequency locations, as shown in figure 1 (a). And even in homogenous scenarios, depending on the cell load and number of RedCap UEs, some cells can be configured with multiple NCD-SSBs, and some cells can be configured with only one NCD-SSB, as shown in figure 1 (b). Hence, we believe case B-2 is a very important and practical deployment scenario for RedCap. And in addition, we do not see any new requirements needed for cased B-2. 
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Figure 1: Case B-2 Some neighbour cells include NCD-SSB, and some neighbour cells without NCD-SSB on the same frequency location as serving cell NCD-SSB/CD-SSB
Proposal 1: Define RedCap UE’s measurement requirements based on the following scenarios:

· Case A: Serving cell active BWP includes CD-SSB 

· Case B: Serving cell active BWP includes NCD-SSB

· Case B-1: All neighbour cells include NCD-SSB on the same frequency location as serving cell NCD-SSB/[CD-SSB] 

· Case B-2: Some neighbour cells include NCD-SSB, and some neighbour cells without NCD-SSB on the same frequency location as serving cell NCD-SSB/CD-SSB

Reference SSB to decide measurement type (intra- or inter-frequency)
· Agreements in RAN4#102e
· FFS: Reference SSB to decide measurement type (intra- or inter-frequency)
· Option 1 (E///, QC, ZTE): NW indicates the reference SSB (CD-SSB or NCD-SSB)

· Option 1a (Apple, Nokia, CMCC): The SSB indicated in serving cell MO is used as reference SSB (CD-SSB or NCD-SSB)

· Option 2 (Xiaomi, MTK, Nokia, QC, vivo): SSB in the active BWP is used (CD-SSB or NCD-SSB)

· Option 3 (HW, CMCC): CD-SSB of the serving cell
First of all, the reference SSB to decide measurement type should be a fixed SSB instead of changing with active BWP. The main reason is that side condition of inter-frequency and intra-frequency measurement are different, and the side conditions. If the reference SSB to decide measurement type changes due to active BWP (option2), it will be very confused that what requirements should follow.
Figure 1 illustrates the scenario in option 2. For example, in (a), NCD-SSB1 is the reference for intra-frequency measurement, so MO1 and MO2 are both intra-frequency measurement and no gaps are needed. Then in (b), BWP switching is performed and NCD-SSB2 becomes the reference, and then MO1 and MO2 would become inter-frequency measurement. Since intra-frequency and inter-frequency measurement have different side conditions and different requirements, it would be very confused if the measurement type of the same MO changes from time to time. 
Also, if option 2 is applied, how to decide the measurement type if there is no SSB within UE’s active BWP. This does not align with RAN4 previous agreement and RAN1 agreement in LS R1-2202886 that a RedCap UE can indicate the capability of “not need NCD-SSB”. We can agree to not define new requirements for the scenario that no SSB in active BWP, however, precluding this scenario even from measurement type determination is not acceptable to us. Hence, we propose to use fixed reference SSB to decide measurement type for RedCap.
	Agreement:
Replace the working assumption from RAN1#107e “Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on for CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities” with the following agreement:

· For FR1,
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities [FG 6-1a] with supporting CSI-RS, or [FG 6-1a] without supporting CSI-RS.
· For FR2,
· For an RRC-configured active DL BWP in connected mode (if it does not include CD-SSB and the entire CORESET#0) from RAN1 perspective,
· A RedCap UE supporting mandatory FG 6-1 (but not optional FG 6-1a) expects it to contain NCD-SSB for serving cell but not CORESET#0/SIB
· A RedCap UE can indicate the following as optional capability:
· Not need NCD-SSB: A RedCap UE can in addition optionally support relevant operation based on CSI-RS (working assumption) and/or FG 6-1a by reporting optional capabilities [FG 6-1a] with supporting CSI-RS, or [FG 6-1a] without supporting CSI-RS.


Observation 1: Intra-frequency and inter-frequency measurement have different side conditions and requirements, it would be confused if the reference SSB to decide measurement type changes due to active BWP. 
Observation 2: If SSB in the active BWP is used as reference to decide measurement type, it violates RAN1 agreement that UE can indicate optional capability of not need NCD-SSB.
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Figure 1: SSB in the active BWP is used (CD-SSB or NCD-SSB) (Option 2)
Option 1 (1a) and 3 propose to have a fixed reference SSB to decide the measurement type. So we are OK with either option from RAN4 perspective. 
For 1a, if the serving cell MO contains only one SSB, then option 1a is the same as option 1. However, this depends on RAN2 design of serving cell MO configuration (no RAN2 agreement yet). If serving cell MO contains more than one SSB configurations, then in our view option 1a is not feasible anymore.

Figure 2 illustrates the scenarios in option 1, NCD-SSB1 is indicated as reference SSB (option 1) or NCD-SSB1 is the only SSB indicated as serving cell MO (option 1a). The measurement type of MO1 is intra-frequency measurement and type of MO2 is inter-frequency measurement. In (a), MO1 is intra-frequency without gap and MO2 is inter-frequency with gap; in (b), MO1 is intra-frequency with gap and MO2 is inter-frequency without gap.

Observation 3: If only one SSB can be configured as serving cell MO, the results of option 1 and 1a are the same. If multiple SSBs can be configured as serving cell MO, option 1a is not feasible any more. The feasibility of option 1 and 1a still depend on RAN2 feedback.
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Figure 2: NW indicates the reference SSB (Option 1/1a)
In last RAN4 meeting, an LS was agreed to send to RAN2 to ask whether it is possible to configure CD-SSB and/or multiple NCD-SSB(s) for serving cell measurements? And is it possible to explicitly indicate which SSB is the reference SSB to define intra-frequency measurement in RAN2’s signaling. So the feasibility of option 1 and 1a depends on RAN2 feedback. Considering that this is the last meeting for Rel-17 core part completion, if no RAN2 feedback is received in this meeting, we propose that RAN4 should make decision in this meeting and adopt option 3.

Figure 3 illustrates the scenario of option 3, CD-SSB of the serving cell is defined as the reference SSB. The solution does not have any confusion, since one cell can only has one CD-SSB. Both MO1 and MO2 are inter-frequency measurement. In (a), MO1 is inter-frequency measurement without gap, MO2 is inter-frequency with gap; in (b), MO1 is inter-frequency with gap and MO2 is inter-frequency without gap.
Observation 4: Option 3 (CD-SSB of the serving cell) is feasible and no need to wait for RAN2 feedback.
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Figure 3: CD-SSB of the serving cell (Option 3)
Proposal 2: it is proposed to use fixed SSB as the reference to decide measurement type. The following options can be considered:

· Option 1 (E///, QC, ZTE): NW indicates the reference SSB (CD-SSB or one of the NCD-SSBs)

· Option 1a (Apple, Nokia, CMCC): The SSB indicated in serving cell MO is used as reference SSB (CD-SSB or one of the NCD-SSBs) 
· only one SSB is indicated in the serving cell MO
· Option 3 (HW, CMCC): CD-SSB of the serving cell
Proposal 3: For the sake of progress, if no RAN2 feedback is received in this meeting, we propose RAN4 should make decision in this meeting and adopt option 3.
Definition of SSB based intra-frequency measurement

Candidate options in RAN4#102e:
· Proposals: A measurement is defined as an SSB based intra-frequency when:

· Option 1 (E///):
· If NW configures NCD-SSB of the serving cell indicated for measurement:
· the centre frequency of the NCD-SSB of the serving cell indicated for measurement and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same and the subcarrier spacing of the two SSBs are also the same.
· Otherwise:
· the centre frequency of the CD-SSB of the serving cell indicated for measurement and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same and the subcarrier spacing of the two SSBs are also the same.
· Option 2 (Apple, CATT, vivo, MTK):
· the centre frequency of the CD-SSB or NCD-SSB of the serving cell indicated for measurement and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same, and

· the subcarrier spacing of the two SSBs are also the same.

· Option 3 (CMCC):
· the centre frequency of the CD-SSB of the serving cell and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same.

· the subcarrier spacing of the two SSBs are also the same.

· Option 4 (HW): 

· the centre frequency of the CD-SSB of the serving cell indicated for measurement and the centre frequency of the CD-SSB of the neighbour cell are the same, and the subcarrier spacing of the two SSBs are also the same.

· Option 5 (Xiaomi): 

· The legacy definition of intra-frequency and inter-frequency based on the reference SSB could be reused.

· Option 6 (QC): 

· A measurement is defined as an SSB based intra-frequency measurement when

· one of the NCD-SSB or CD-SSB of the serving cell indicated for measurement lies in the active BWP of the UE and 
· the centre frequency of this SSB (that lies within the active BWP of the UE) and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same and 
· the subcarrier spacing of the two SSBs are also the same.
For all the options, the common part is the subcarrier spacing of the two SSBs should be the same. Regarding which SSB’s center frequency should be aligned with target SSB, different options represent the different views on the reference SSB in the previous issue. In order to decouple the discussion, we propose that:

Proposal 4: A measurement is defined as an SSB based intra-frequency when
· the centre frequency of the reference SSB of the serving cell indicated for measurement and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same and 
· the subcarrier spacing of the two SSBs are also the same.
When both CD-SSB and NCD-SSB are configured for serving cell measurements
Candidate options in RAN4#102e:
· Option 1 (E///):
 UE can perform serving cell measurements based on NCD-SSB within active BWP provided that
· the difference of center frequency between NCD-SSB and CD-SSB is no larger than 20MHz in FR1 and 100MHz in FR2

· the difference of reception power between NCD-SSB and CD-SSB is less than 3dB

· the periodicity of NCD-SSB and CD-SSB is the same.

Otherwise, UE should perform serving cell measurements based on both NCD-SSB and CD-SSB.
· Option 2 (vivo, CMCC, QC, HW, Apple, MTK, Xiaomi, Nokia):  UE should perform serving cell measurements based on SSB with active BWP.
According to previous discussion, there is no restriction on frequency location, Tx power and periodicity between NCD-SSB and CD-SSB. In FR1, the maximum channel bandwidth is 100MHz, it is likely that the center frequency between NCD-SSB and CD-SSB is larger than 20MHz. Also, for the power, as we replied in LS (R4-2120327), if power boosting is used for CD-SSB, it may not always be possible to use the same Tx power for NCD-SSB, so the power difference less than 3dB cannot be guaranteed. Regarding the periodicity, it was agreed that the periodicity of NCD-SSB shall not be less than CD-SSB. It seems that the three conditions in option 1 most likely cannot be met. Then according to option 1, UE has to perform serving cell measurements based on both NCD-SSB and CD-SSB. In last meeting, RAN4 agreed to not consider the scenario that both CD-SSB and NCD-SSB are within the active BWP. If option 1 is adopted, UE has to measure both SSB within BWP and SSB outside BWP. Also, we do not see the reasons to have such restrictions. Hence, we propose that UE should perform serving cell measurements based on SSB within active BWP.
Proposal 5: UE should perform serving cell measurements based on SSB with active BWP.
When both CD-SSB and NCD-SSB are configured for serving cell measurements and both require MG

Candidate options in RAN4#102e:
When both CD-SSB and NCD-SSB serving cell measurement are configured and both need MG:

· Proposals

· Option 1 (Apple, CMCC, HW, MTK, Xiaomi):  UE could choose to perform CD-SSB only if both NCD-SSB and CD-SSB measurements need gap. 
· Option 2 (Nokia, E///):  UE shall follow the NW’s configuration to perform measurement. 
· Option 3(possible compromise): When both NCD-SSB and CD-SSB measurements need gap, UE could choose to perform any SSB only provided that
· the difference of center frequency between NCD-SSB and CD-SSB is no larger than 20MHz in FR1 and 100MHz in FR2

· the difference of reception power between NCD-SSB and CD-SSB is less than 3dB

· the periodicity of NCD-SSB and CD-SSB is the same.

Otherwise, UE should perform serving cell measurements based on both NCD-SSB and CD-SSB.
Same as previous issue, we do not see the need to have restriction on the configurations between NCD-SSB and CD-SSB when consider the SSB to be measured for serving cell. When we discuss the scenarios, we only consider the following cases:

· Case A: Serving cell active BWP includes CD-SSB 

· Case B: Serving cell active BWP includes NCD-SSB

It seems that we only consider the cases that either CD-SSB or NCD-SSB in the active BWP. And as we known, for the measured SSB within UE’s BWP, no gap is needed. Hence, we do not need to consider the case that when both CD-SSB and NCD-SSB are configured for serving cell measurement and both need MG.

If companies believe this is an important case to be considered, then we support choosing to perform CD-SSB.
Proposal 6: The case that both CD-SSB and NCD-SSB serving cell measurement are configured and both need MG does not exist under the following agreed scenarios:
· Case A: Serving cell active BWP includes CD-SSB 

· Case B: Serving cell active BWP includes NCD-SSB

Proposal 7: If we need to consider the scenario that serving cell active BWP includes neither CD-SSB nor NCD-SSB, we propose to use CD-SSB for serving cell measurement when both CD-SSB and NCD-SSB serving cell measurement are configured and both need MG.

When both CD-SSB and NCD-SSB are configured for neighbour cell measurements

When both CD-SSB and NCD-SSB neighbour cell measurement are configured:

· Candidate options in RAN4#102e:
· Option 1 (E///, Apple, CMCC, Xiaomi, Nokia, vivo):
 UE should follow NW’s configuration to perform measurements on both SSBs.
· Option 2 (QC):  
· When both, NCD-SSB and CD-SSB of the neighbour cell lie within the UE active BWP, UE should be required to measure only one SSB.

· When both, NCD-SSB and CD-SSB of the neighbour cell lie outside the UE active BWP, UE should be required to measure only CD-SSB.

· When either NCD-SSB or CD-SSB lie within the UE active BWP, UE should be required to measure the SSB that lies within the UE active BWP.

· Option 2a (MTK):

· When both, NCD-SSB and CD-SSB of the neighbour cell lie outside the UE active BWP, UE should be required to measure only CD-SSB.

· When either NCD-SSB or CD-SSB lie within the UE active BWP, UE should be required to measure the SSB that lies within the UE active BWP.

For neighbour cell measurement, MOs are configured by network. No matter CD or NCD-SSB, UE should perform measurements based on network configured MOs. It is not appropriate for UE to change its MO based on the active BWP. Also, when network configures MOs, UE cannot know whether different MOs belong to the same cell or not. So for neighbour cell measurement, the simplest way is to follow network configuration.
Proposal 8: When both CD-SSB and NCD-SSB neighbour cell measurement are configured, UE should follow NW’s configuration to perform measurements on both SSBs.

Delay requirements for NCD-SSB based measurement 

Candidate options in RAN4#102e:
Given that scenarios were agreed in the issue 5-1-1, discuss the requirements for those. 

Measurement delay requirements are introduced for RedCap UE for the scenarios agreed in issue 5-1-1, and the options are:

· Option 1 (vivo, Apple, E///): Check and define new requirements if needed for scenarios agreed in issue 5-1-1 when:

· Cell identification and measurement by NCD-SSB
· Cell identification and measurement when both NCD-SSB and CD-SSB are configured
· Option 2 (QC, Nokia, Xiaomi, MTK, CMCC) : Current requirements apply, no addition requirements are introduced. 
Current RAN4 requirements do not differentiate type of SSB, and can apply to both CD-SSB and NCD-SSB. So we believe no additional requirements are needed.
Proposal 9: For measurement delay requirements, current requirements apply, no addition requirements are introduced.
2.2
CSSF, gap related issues

Inter-frequency without gap

· Option 1 (ZTE, Apple, Xiaomi, vivo, MTK, OPPO, E///, Nokia):
 RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability in Rel-17.

· Option 1a (E///):
 

· RedCap UE won’t support ‘Inter-frequency without gap’ measurement capability in Rel-17 provided that the intra-frequency measurement is defined based on the NCD-SSB in active BWP, if NW transmits the NCD-SSB.

· Option 2 (CMCC, HW): 
 RAN4 needs to consider ‘inter-frequency without MG’ capability when defining RedCap RRM requirements.

For inter-frequency measurement without MG, the SSB should be completely contained in the active BWP of the UE, which is same as intra-frequency measurement without MG. No additional RF chain or hardware complexity is required. Also, in the agreed WF R4-2005348, in the case that inter-frequency measurement without MG partially overlapped with MG, it was agreed to define requirements based on the assumption that UE perform measurement within gaps. But for other cases, e.g. inter-frequency measurement without MG fully non-overlapping with MG, UE will perform measurement outside the measurement gap. So we propose RedCap UE can support inter-frequency measurement without MG, and RAN4 needs to consider inter-frequency without MG when define RedCap RRM requirements.
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In addition, whether to support inter-frequency without gap also depends on the reference SSB to decide measurement gap. As we discussed in section 2.1, if option 1/1a (network indicates the reference SSB) is adopted, as illustrated in Figure 2, MO2 in (b) is inter-frequency measurement without gap; if option 3 (CD-SSB of the serving cell) is adopted, as illustrated in Figure 3, MO1 in (a) and MO2 in (b) is inter-frequency without gap. 
So if fixed SSB is used as reference to decide the measurement type, “inter-frequency without gap” should be supported, otherwise the measurement efficiency and system performance will be degraded. 

Only if the intra-frequency measurement is defined based on the SSB in active BWP (option 3), all the MOs outside BWP will be inter-frequency without measurement gap, then there is no need to support  “inter-frequency without gap” feature. However, as we discussed above, this option has clear drawbacks that for the same MO, the measurement type will change due to BWP switch. The side conditions and requirements of intra-frequency and inter-frequency are different. If this option applies, we do not know which requirements UE should follow.
Hence, we propose to define RedCap requirements for “inter-frequency without MG” capability
Proposal 10: RAN4 needs to consider ‘inter-frequency without MG’ capability when define RedCap RRM requirements.
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Figure 2: NW indicates the reference SSB (Option 1/1a)
[image: image12.png]Serving cell

Neighbour cell 1

NCD-55B2

CD-SSB
(Reference)

NCD-SSB1

. NCD-5SB

(MO1)

. CD-5SB

. NCD-SSB

(M02)

Neighbour cell 2

Inter-frequency
measurement
without gap



 [image: image13.png]Serving cell Neighbour cell 1 Neighbour cell 2

NCD-55B2 . NCD-SSB

(MO1)

CD-SsB . CD-55B . CD-55B .
(Reference)

i B B I S S B

I

|

| Inter-frequency
NCD-5581 . NCD-55B . NCD-558 . | measurement
(MO2) | without gap

U U N |





(a)                                            (b)

Figure 3: CD-SSB of the serving cell (Option 3)
Assumption on searcher
·  Option 1 (CMCC, HW):
The searcher is shared by intra-frequency without gap and inter-frequency without gap measurement for RedCap UE:
· Option 2 (ZTE, MTK, Apple, Xiaomi, Nokia, OPPO, vivo): The searcher will be exclusively used by intra-frequency without gap measurement provided that RAN4 agrees that RedCap UE does NOT support ‘Inter-frequency without gap’ measurement capability in Rel-17.
CSSF outside gap

· Option 1 (ZTE, Apple, Xiaomi, vivo, MTK, OPPO, Nokia): CSSFoutside_gap,I = 1 for RedCap UE measurement outside gap based on Rel-15 requirement.
· Option 1a (E///): CSSFoutside_gap,I = 1 for RedCap UE measurement outside gap based on Rel-15 requirement provided that only one of NCD-SSB and CD-SSB within the serving cell’s active BWP will be measured.
· Option 3 (CMCC, HW):
· CSSFoutside_gap,I  PCC= 2, if configured inter-frequency MOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap that are being measured outside of MG for RedCap UE.
· CSSFoutside_gap,I  PCC = 1 otherwise
· CSSFoutside_gap,I  PCC = 2*Y, for inter-frequency MO with no measurement gap, Y is the number of configured inter-frequency MOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap that are being measured outside of MG for RedCap UE;
· CSSFoutside_gap,I  PCC = 0 otherwise
As we discussed in above issue, inter-frequency measurement without gap is very important feature and should be supported. How to define the CSSF and share the searcher also depends on the outcome of reference SSB to decide measurement type and the scenarios.
In Rel-16, when we discussed inter-frequency measurement without gap, it is always assumed that both serving cell MO and inter-frequency MOs without gap are within the active BWP as illustrated in the following Figure (a). Since two MOs are within the active BWP, searcher needs to be shared between intra and inter-frequency measurement.
However, for RedCap, it is possible that only one inter-frequency MO without gap is within the active BWP, as illustrated in the following Figure (b). In this case, there is no need to share the searcher. 
Observation 5: In the active BWP, if only one MO is configured, there is no need to share the searcher, the MO can be either intra-frequency MO or inter-frequency MO without gap.
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Figure 4: inter-frequency without MG
Based on the analysis, we update our proposal as below:
Proposal 11: CSSF outside gap
· CSSFoutside_gap,i =1, if only one MO is configured to be measured outside of MG for RedCap. The MO can be either intra-frequency MO without gap or inter-frequency MO without gap,

· Otherwise, CSSFoutside_gap,i =2 for intra-frequency measurement, and CSSFoutside_gap,i = 2*Y for inter-frequency MO with no measurement gap, Y is the number of configured inter-frequency MOs without MG.
· Note: Only inter-frequency MOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap are measured outside of MG
3. Conclusions
In this contribution, we discuss the open issues and provide our views:
Observations:

Observation 1: Intra-frequency and inter-frequency measurement have different side conditions and requirements, it would be confused if the reference SSB to decide measurement type changes due to active BWP. 

Observation 2: If SSB in the active BWP is used as reference to decide measurement type, it violates RAN1 agreement that UE can indicate optional capability of not need NCD-SSB.
Observation 3: If only one SSB can be configured as serving cell MO, the results of option 1 and 1a are the same. If multiple SSBs can be configured as serving cell MO, option 1a is not feasible any more. The feasibility of option 1 and 1a still depend on RAN2 feedback.
Observation 4: Option 3 (CD-SSB of the serving cell) is feasible and no need to wait for RAN2 feedback.
Observation 5: In the active BWP, if only one MO is configured, there is no need to share the searcher, the MO can be either intra-frequency MO or inter-frequency MO without gap.
Proposals:
Proposal 1: Define RedCap UE’s measurement requirements based on the following scenarios:

· Case A: Serving cell active BWP includes CD-SSB 

· Case B: Serving cell active BWP includes NCD-SSB

· Case B-1: All neighbour cells include NCD-SSB on the same frequency location as serving cell NCD-SSB/[CD-SSB] 

· Case B-2: Some neighbour cells include NCD-SSB, and some neighbour cells without NCD-SSB on the same frequency location as serving cell NCD-SSB/CD-SSB
Proposal 2: it is proposed to use fixed SSB as the reference to decide measurement type. The following options can be considered:

· Option 1 (E///, QC, ZTE): NW indicates the reference SSB (CD-SSB or one of the NCD-SSBs)

· Option 1a (Apple, Nokia, CMCC): The SSB indicated in serving cell MO is used as reference SSB (CD-SSB or one of the NCD-SSBs) 
· only one SSB is indicated in the serving cell MO
· Option 3 (HW, CMCC): CD-SSB of the serving cell
Proposal 3: For the sake of progress, if no RAN2 feedback is received in this meeting, we propose RAN4 should make decision in this meeting and adopt option 3.
Proposal 4: A measurement is defined as an SSB based intra-frequency when
· the centre frequency of the reference SSB of the serving cell indicated for measurement and the centre frequency of the target SSB of the neighbour cell indicated for measurement are the same and 
· the subcarrier spacing of the two SSBs are also the same.
Proposal 5: UE should perform serving cell measurements based on SSB with active BWP.
Proposal 6: The case that both CD-SSB and NCD-SSB serving cell measurement are configured and both need MG does not exist under the following agreed scenarios:

· Case A: Serving cell active BWP includes CD-SSB 

· Case B: Serving cell active BWP includes NCD-SSB

Proposal 7: If we need to consider the scenario that serving cell active BWP includes neither CD-SSB nor NCD-SSB, we propose to use CD-SSB for serving cell measurement when both CD-SSB and NCD-SSB serving cell measurement are configured and both need MG.

Proposal 8: When both CD-SSB and NCD-SSB neighbour cell measurement are configured, UE should follow NW’s configuration to perform measurements on both SSBs.f
Proposal 9: For measurement delay requirements, current requirements apply, no addition requirements are introduced.
Proposal 10: RAN4 needs to consider ‘inter-frequency without MG’ capability when define RedCap RRM requirements.
Proposal 11: CSSF outside gap
· CSSFoutside_gap,i =1, if only one MO is configured to be measured outside of MG for RedCap. The MO can be either intra-frequency MO without gap or inter-frequency MO without gap,

· Otherwise, CSSFoutside_gap,i =2 for intra-frequency measurement, and CSSFoutside_gap,i = 2*Y for inter-frequency MO with no measurement gap, Y is the number of configured inter-frequency MOs without MG.

· Note: Only inter-frequency MOs without MG when none of the SMTC occasions of this inter-frequency measurement object are overlapped by the measurement gap are measured outside of MG
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