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1. Introduction
The WID of Multi-SIM was revised in RAN#94 plenary meeting by adding RAN4-led objective on gap pattern for MUSIM:
· Specify that existing gap patterns in TS 38.133 can be applicable for MUSIM and also define new gap patterns for MUSIM [RAN4].
In this contribution, we would like to discuss the gap pattern for MUSIM purpose and provide our proposals.
2. Discussion
Gap pattern for paging reception
In last RAN4 meeting [1], it was agreed that the legacy measurement gaps are sufficient but with low efficiency for serving cell measurement, neighbour cell measurement including intra-frequency, inter-frequency and inter-RAT measurement. And regarding paging reception, additional new gap pattern may be needed.
	Gap for SSB detection/paging reception, serving cell measurement, neighbouring cell measurement including intra-frequency, inter-frequency and inter-RAT (Scenario 1 in LS R2-2108861)
Agreements:
Regarding serving cell measurement, neighbor cell measurements including intra-frequency, inter-frequency and inter-RAT measurements, RAN4 concluded that the legacy gap patterns can fulfill this task, but with low efficiency in some scenarios.
Regarding SSB for AGC and paging reception, RAN4 has the following conclusions:
· A legacy measurement gap patterns can be used, but with low efficiency. 
· Additional gap patterns can be used for paging reception with/without SSB for AGC. These gap patterns could be a new measurement gap patterns whose measurement gap length (MGL) can be the same as legacy MGL, but with longer MGRP equal to network B DRX cycles like {320, 640, 1280, 2560} in RRC IDLE mode.


For paging reception, since the DRX cycle of network B is {320ms, 640ms, 1280ms, 2560ms} in RRC IDLE mode which is not align with the MRGP defined in NR. If the legacy gap pattern is used for paging reception in network B, the efficiency is extremely low and the throughput of network A is significantly degraded. Thus, the new gap patterns used for paging reception is defined as in table 1.
Table 1: New gap pattern for paging reception
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	6
	640

	6
	2560


Proposal 1: The new gap pattern used for paging reception is defined as in Table 1.
Table 1: New gap pattern for paging reception
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	6
	640

	6
	2560


Gap pattern for SIBs other than SIB1 reading
For MIB/SIB1 reading, RAN4 has concluded that aperiodic gap pattern and legacy gap patterns can be used for MIB/SIB1 reading. And the legacy gap pattern configured for MIB/SIB1 reading can be released after successfully decoding SIB1 information.
	Agreements:
Regarding scenario 2, RAN4 concludes that an aperiodic gap pattern can fulfill the task of MIB/SIB1 reading. In addition, legacy gap patterns can fulfill this task but RAN4 has not studied how efficient it would be. A UE may require multiple attempts to read MIB/SIB1when using an aperiodic gap. For efficiency purpose, a legacy gap pattern configured for MIB/SIB1 reading can be released after successfully decoding SIB1 information. 


However, for the SIBs other than SIB1 which are periodically scheduled in SI window. According to TS38.331 [2], different SI message can be configured with the same or different periodicity, and the SI window length is configured with the same length for all the SI messages. Thus, the new gap length used for SI messages reception can be {20ms, 80ms, 320ms, 1280ms}, and the gap cycle can be {320ms, 1280ms, 5120ms}.
SI-SchedulingInfo ::=               SEQUENCE {
    schedulingInfoList                  SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo,
    si-WindowLength                     ENUMERATED {s5, s10, s20, s40, s80, s160, s320, s640, s1280},
    si-RequestConfig                    SI-RequestConfig                                                OPTIONAL,  -- Cond MSG-1
    si-RequestConfigSUL                 SI-RequestConfig                                                OPTIONAL,  -- Cond SUL-MSG-1
    systemInformationAreaID             BIT STRING (SIZE (24))                                          OPTIONAL,   -- Need R
    ...
}
SchedulingInfo ::=                  SEQUENCE {
    si-BroadcastStatus                  ENUMERATED {broadcasting, notBroadcasting},
    si-Periodicity                      ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
    sib-MappingInfo                     SIB-Mapping
}
SIB-Mapping ::=                     SEQUENCE (SIZE (1..maxSIB)) OF SIB-TypeInfo
SIB-TypeInfo ::=                    SEQUENCE {
    type                                ENUMERATED {sibType2, sibType3, sibType4, sibType5, sibType6, sibType7, sibType8, sibType9,sibType10-v1610, sibType11-v1610, sibType12-v1610, sibType13-v1610, sibType14-v1610,spare3, spare2, spare1,... },
    valueTag                            INTEGER (0..31)                                                  OPTIONAL, -- Cond SIB-TYPE
    areaScope                           ENUMERATED {true}                                                OPTIONAL -- Need S
}
Proposal 2: For SIBs other than SIB1 reading, the gap length can be {20ms, 80ms, 320ms, 1280ms}, and the gap cycle can be {320ms, 1280ms, 5120ms}.
Gap pattern for on-demand SI request
For Scenario 3, aperiodic gap should be assumed for the purpose of Aperiodic (one-shot) switching with both transmission and reception at network B but will not enter RRC-connected state in NW B (e.g. no RRC connection Resume/Setup) at network B, including On-demand SI request. Since UE needs to perform RACH procedure on network B before the transmission of On-demand SI request to network B. thus, RAN4 needs to introduce the new aperiodic gap with a longer MGL for the RACH procedure, e.g. MGL=80ms.
Proposal 3: RAN4 introduces a new aperiodic gap with a longer MGL for On-demand SI request, e.g. MGL=80ms.
3. Conclusion
In this contribution, we discussed the gap pattern for MUSIM purpose and provide our proposals as follows:
Proposal 1: The new gap pattern used for paging reception is defined as in Table 1.
Table 1: New gap pattern for paging reception
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	6
	640

	6
	2560


Proposal 2: For SIBs other than SIB1 reading, the gap length can be {20ms, 80ms, 320ms, 1280ms}, and the gap cycle can be {320ms, 1280ms, 5120ms}.
Proposal 3: RAN4 introduces a new aperiodic gap with a longer MGL for On-demand SI request, e.g. MGL=80ms.
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