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[bookmark: _Ref47278890]1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In RAN #88-e meeting [1], it was agreed to introduce support for unaligned frame boundary with slot alignment and partial SFN alignment for R16 NR inter-band CA:
	Agreements:
· Introduce support for unaligned frame boundary with slot alignment and partial SFN alignment for R16 NR inter-band CA [RAN1, RAN2]
· Misalignment should be limited to ±76800Ts
· Signaling support for slot offset if necessary
Note: Unaligned frame boundary is only allowed for certain band combination
Note: Necessity of signaling support of slot offset should be discussed in RAN1
Note: Blind detection of slot offset is not in scope
Note: No optimization for MAC
Note: Feature is optional and capability signaling is introduced by RAN2 


[bookmark: _Ref32352040]In RAN #89-e meeting [2], companies further reached consensus on the following way forward:
	Concluded way forward:
· Rel-16 inter-band CA with non-aligned frame boundaries support the following cases
· Case A: Within the same cell group, the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is smaller than or equal to the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for each of the Scells
· Case B: Within the same cell group, the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for PCell/PSCell is larger than the lowest subcarrier spacing of the subcarrier spacings given in scs-SpecificCarrierList for at least one of the Scells
· How to handle the ambiguities, including SMTC window & DRX timing, for Case B is up to WGs
· RAN2 to work on the remaining details on the UE capability signaling to support the above cases separately without impacting ASN.1 backward compatibility once the ambiguities for Case B are resolved
· For UE capability signaling design, UE capability for Case A is a pre-requisite of UE capability for Case B


In this paper, we discuss the RAN4 spec impact caused by introducing R16 NR inter-band CA with non-aligned frame boundaries.
2	Discussion 
According to 38.133 [3] 9.1.2 Measurement gap, the configurable measurement gap length (MGL) is summarized below in Table I. It can be seen that MGL is a multiple of 1ms for FR1 and a multiple of 0.5ms for FR2.
Table I: Gap Pattern Configurations in 38.133 [3]  
[image: ]
Referring to the Figure 9.1.2-1-(b), and Table 9.1.2-4 in 38.133 [3], it can be seen that a slot partially overlapped with the measurement gap is also included in the interruption time. 
[image: ]
Figure 9.1.2-1-(b) in 38.133 [3] 
[image: ]
Therefore, following the same logic as Figure 9.1.2-1-(b) in 38.133 [3], SCC slot 0/slot 6 shown in the figure below should also be included in the interruption time in CA with non-aligned frame boundaries.
[image: ]
The following proposal is hence drawn:
[bookmark: _Ref53778765]Proposal 1:RAN4 to clarify in the spec that for the CA with non-aligned frame boundaries scenario, total interruption time shall also consider and count the time duration of the slot which is partially overlapped with the measurement gap.








5	Summary 
In this contribution, we have the following proposal:
Proposal 1:RAN4 to clarify in the spec that for the CA with non-aligned frame boundaries scenario, total interruption time shall also consider and count the time duration of the slot which is partially overlapped with the measurement gap.
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Table 9.1.2-4: Total number of interrupted slots on all serving cells during MGL for Synchronous EN-
DC, NR standalone operation (with single carrier, NR CA and synchronous NR-DC configuration) and
NE-DC, and on all serving cells in MCG for NR standalone operation (with asynchronous NR-DC
configuration) with per-UE measurement gap or per-FR measurement gap for FR1

#

NR Total number of interrupted slots on serving cells
SCS | When MG timing advance of Oms is When MG timing advance of 0.5ms
(kHz) applied is applied
MGL=6ms | MGL=4ms | MGL=3ms | MGL=6ms | MGL=4ms | MGL=3ms
15 6 4 3 7Note3 5Note3 4Note3
30 12 8 6 12 8 6
60 24 16 12 24 16 12
120 48 32 24 48 32 24

NOTE 1: For Gap Pattern ID 0, 1, 2 and 3, total number of interrupted subframes on
MCG is MGL subframes when MG timing advance of Oms is applied, and
(MGL+1) subframes when MG timing advance of 0.5ms is applied.

NOTE 2: NR SCS of 120 kHz is only applicable to the case with per-UE measurement
gap.

NOTE 3: Non-overlapped half-slots occur before and after the measurement gap.
Whether a Rel-15 UE can receive and/or transmit in those half-slots is up to
UE implementation.
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(b) Measurement gap with MGL = N(ms) with MG timing advance of 0.5ms for all serving cells in
synchronous EN-DC, NR standalone operation (with single carrier, NR CA and synchronous NR-DC
configuration) and synchronous NE-DC, and for serving cells in MCG in NR standalone operation (with
asynchronous NR-DC configuration)




