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1   Introduction
In RAN4 #100e meeting, the WF[1] was approved. In this contribution, we discuss the remaining open issues.
2   Discussion
2.1   NCSG in FR2
In FR2, the beams for measurement of neighboring cell and data reception from serving cell are typically different. Therefore, independent beam management on the spared chains for NCSG measurement and data Rx chains is required to implement NCSG in FR2. We propose the following conditions for NCSG to be applicable in FR2

Proposal 1: NCSG is applicable in FR2 only when the following conditions hold:

· The serving cell(s) and the target cell are on different bands.

· UE is performing IBM on the serving cell band and the target cell band.

· UE has a spared chain for target cell measurement.

2.2   NCSG signaling and configuration
Since the support of NCSG and Need for Gap features are similar from UE capability signaling perspective, we propose to add an IE similar to NeedForGapInfoNR for NCSG with the supports of intra-frequency and each bands reported separately. Despite the similarity, Need for gap and NCSG are different features and separate IEs for reporting is a better signaling design.
Proposal 2: Add an IE similar to NeedForGapInfoNR with the supports of intra-frequency and each bands reported separately.

NCSG configuration can follow legacy gap configuration. We have the following proposal:

Proposal 3: UE can report supporting per-FR NCSG or per-UE NCSG, and network can configure per-UE NCSG or per-FR NCSG accordingly. 

In addition, it is possible that network configures legacy MG for positioning measurement and NCSG simultaneously. The configuration signaling design needs to support these use cases.
Proposal 4: The signaling design needs to support simultaneously configuring legacy MG for positioning measurement and NCSG.
2.3   NCSG patterns
Note that the interruption by NCSG is fixed in the same FR regardless of MGL. The new NR-only mandatory GPs aims at reducing the throughput impact by adding smaller MGL mandatory GPs. Given that NCSG interruptions are the same with different MGLs within the same FR, we propose to mandate only the per-UE gap patterns from R15, i.e., GP 0 and 1.
Proposal 5: NCSG pattern index can follow legacy MG pattern index with corresponding MGL and MGRP. No additional patterns for NCSG are needed. Mandatory NCSG patterns are the patterns corresponding to legacy GP 0 and 1.

2.4   VIL, interruption, and scheduling restriction requirement
The support of NCSG may involve preparing the additional RF chain and reshuffling the resources for simultaneous data and measurement processing. Therefore, we have the following proposal:

Proposal 6: VIL can be longer than RRT.
NCSG can interrupt the first slot right after the defined interruption length if the slot is a UL slot due to TA. The transmission on that UL slot is up to UE implementation for legacy MG. From UL transmission perspective, the UL slot right after VIL1 or VIL2 is the same as UL slot after a legacy MG. Therefore, we propose:
Proposal 7: The UL transmission on the slot right after VIL1 and VIL2 is up to UE implementation.
Since NCSG uses spared chains to measure SSBs, scheduling restriction is not necessary except the VILs and UL transmission limitation explained above for FR1. Since NCSG is only applicable to IBM in FR2, the spared chain operates similarly to FR1 cases from scheduling restriction perspective. 
Proposal 8: Scheduling restriction is not necessary except the VILs and UL transmission limitation after each VIL. 
The NCSG patterns are part of configuration IE for NCSG, they only need to capture the measurement length and repetition period. Network doesn’t need to inform UE the interruption length since it is part of the requirement. Therefore, ML and repetition pattern are sufficient information for NCSG patterns captured in the spec.
Proposal 9: Captures ML and VIRP in the NCSG patterns.
2.5   CSSF

When NCSG is configured simultaneously with legacy MG, we don’t see much throughput gain since legacy MG still comes periodically. Therefore, we propose:
Proposal 10: From requirement perspective, RAN4 only considers the follow cases:
Network configures per UE NCSG only when UE can measure all the frequency layers (except intra-frequency and inter-frequency w/o gap) by NCSG for a per-UE gap UE. Network doesn’t configure legacy gap for this UE except the ones for positioning measurement.
Network configures per FR NCSG only when UE can measure all the frequency layers (except intra-frequency and inter-frequency w/o gap) by NCSG in the FR for per-FR gap UE. Network doesn’t configure legacy gap in this FR for this UE except the ones for positioning measurement.

We exclude the concurrency case for legacy gap (except for positioning measurement purpose) and NCSG. Therefore, we can reuse legacy gap CSSF for NCSG when NCSG is configured. 

Proposal 11: Reuse legacy gap CSSF for NCSG when NCSG is configured.

2.6   Other use cases
There are some additional use cases including dormant Scell, CSI-RS and NR-DC/NE-DC. Given the amount of open issues left for basic use case (neighboring cell SSB measurement in NR-SA) and there are limited time left to finish core requirement, we prefer to complete the basic use case before get into the other use case discussion.
Proposal 12: Do not consider dormant Scell, CSI-RS and NR-DC/EN-DC use cases in R17 NCSG.

3   Conclusion
Proposal 1: NCSG is applicable in FR2 only when the following conditions hold:

· The serving cell(s) and the target cell are on different bands.

· UE is performing IBM on the serving cell band and the target cell band.

· UE has a spared chain for target cell measurement.

Proposal 2: Add an IE similar to NeedForGapInfoNR with the supports of intra-frequency and each bands reported separately.

Proposal 3: UE can report supporting per-FR NCSG or per-UE NCSG, and network can configure per-UE NCSG or per-FR NCSG accordingly. 

Proposal 4: The signaling design needs to support simultaneously configuring legacy MG for positioning measurement and NCSG.
Proposal 5: NCSG pattern index can follow legacy MG pattern index with corresponding MGL and MGRP. No additional patterns for NCSG are needed. Mandatory NCSG patterns are the patterns corresponding to legacy GP 0 and 1.
Proposal 6: VIL can be longer than RRT.

Proposal 7: The UL transmission on the slot right after VIL1 and VIL2 is up to UE implementation.

Proposal 8: Scheduling restriction is not necessary except the VILs and UL transmission limitation after each VIL. 
Proposal 9: Captures ML and VIRP in the NCSG patterns.
Proposal 10: From requirement perspective, RAN4 only considers the follow cases:

Network configures per UE NCSG only when UE can measure all the frequency layers (except intra-frequency and inter-frequency w/o gap) by NCSG for a per-UE gap UE. Network doesn’t configure legacy gap for this UE except the ones for positioning measurement.

Network configures per FR NCSG only when UE can measure all the frequency layers (except intra-frequency and inter-frequency w/o gap) by NCSG in the FR for per-FR gap UE. Network doesn’t configure legacy gap in this FR for this UE except the ones for positioning measurement.

Proposal 11: Reuse legacy gap CSSF for NCSG when NCSG is configured.
Proposal 12: Do not consider dormant Scell, CSI-RS and NR-DC/EN-DC use cases in R17 NCSG.
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