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1. Introduction
In RAN2#103bis meeting, SMTC operation in MAC has been discussed [1] and the conclusions have been noted in related minutes [2]:
R2-1813749
SMTC operation in MAC
vivo
discussion
Rel-15
-
Samsung thinks that the measurement gaps already covers the SMTC. LG, Ericsson, and Huawei agree

=>
No support

=>
Noted
Based on the comments most companies consider that the measurement gaps can covers the SMTC, no further description is needed in MAC for SMTC, in this contribution, we further discuss the corresponding operations.
2. Discussion
According to the specification on SMTC, there may be some scheduling restrictions in some cases and the details are listed in Annex B. 
Observation 1: Some or all the symbols during the SMTC window are not used for the transmission or reception of the serving cell and are used for measurement of serving cell and neighbor cells.

According to the RRC specification, the definition of measurement gaps is：Periods that the UE may use to perform measurements, i.e. no (UL, DL) transmissions are scheduled. And the measurement gap supports configuration of repetition period {ms20, ms40, ms80, ms160} and measurement gap length {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6}. While SMTC supports configuration of periodicity {sf5, sf10, sf20, sf40, sf80, sf160} and duration {sf1, sf2, sf3, sf4, sf5}. The details are annexed.
Comparing the available configurations between SMTC and measurement gap, some configurations of SMTC can be covered by measurement gap. However some configurations supported by SMTC cannot be covered by the configuration of measurement gap. The configurations of SMTC not covered by the configurations of measurement gap include:

periodicityAndOffset                    CHOICE {

        sf5                                 INTEGER (0..4),

        sf10                                    INTEGER (0..9),     

    },

    duration                                ENUMERATED { sf1, sf2, sf3, sf4, sf5 }
An example is shown in figure 1 with the case of SMTC configuration with periodicity=5ms and duration=1ms. Since the value of SMTC periodicity is small, a corresponding value of measurement gap is needed. However even with the shortest periodicity of the measurement gap repetition period 20ms and the largest value of the measurement gap length 6ms, the SMTC configuration cannot be covered. Therefore some SMTC window duration is out of the measurement gap duration.
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Figure 1: example of SMTC and measurement gap configuration
Observation 2: Some of the SMTC configurations cannot be covered by any of the possible measurement gap configurations.
At the same time, since many companies agreed that the SMTC should be covered by the measurement gap, we think this also means the operation during the SMTC window should be similar with the operation during the measurement gap. 
Observation 3: it was suggested that the operation during the SMTC window should be similar with the operation during the measurement gap.
Then the RACH procedure should not be interrupted during the SMTC window duration as the procedure during the measurement gap described in the MAC specification. 

While in the case shown in figure 1, how to handle the SMTC window duration which is out of the measure gap length has not been discussed. 
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Figure 2 how to handle the SMTC window duration out of the measure gap length
Considering on the similarity between SMTC and the measurement gap, also considering on the suggestion in RAN2#103bis, it is better to follow the similar operation. 

Therefore, during the SMTC window even if it is out of the measure gap length, the operations should be followed. For Msg2, if the ra-ResponseWindow is running, the PDCCH should be monitored. For Msg3, it is transmitted on UL-SCH. For Msg4, if the ra-ContentionResolutionTimer is running, the PDCCH should be monitored.
Proposal 1: Even if the SMTC window duration is not covered by the measurement gap duration, the operation during the SMTC window should be similar with the operation during the measurement gap.
Proposal 2: The RACH procedure has a higher priority, and should not be interrupted during the SMTC window duration whatever it is covered by the measurement gap duration.
Currently, only the operation of the measurement gap duration has been specified and the the operation of the SMTC window covered by the measurement gap duration is inferred by the discussion of RAN2#103bis. The operation of the SMTC window out of the measurement gap duration has not been clarified. There may be two simple solutions. 
Solution 1: add SMTC operation in MAC specificaiton
One is to keep the current configurations of SMTC and measurement gap, then the corresponding description is needed for SMTC as described in vivo’s tdoc [5]. 

Solution 2: add more measurement gap patterns in RRC spcifcation to cover all SMTC configurations
Another one is to extend the configuration range of measurement gap to fully cover the configuration of SMTC as described in vivo’s tdoc [6].

Comparing the two solutions, the first one is more feasible.

Proposal 3: To discuss which solution is used for SMTC operation.
3. Conclusion
In this contribution, we further discuss whether the SMTC configuration can be covered by the configuration of measurement gap, and have the following observation and proposals:
Observation 1: Some or all the symbols during the SMTC window are not used for the transmission or reception of the serving cell and are used for measurement of serving cell and neighbor cells.
Observation 2: Some of the SMTC configurations cannot be covered by any of the possible measurement gap configurations.
Observation 3: it was suggested that the operation during the SMTC window should be similar with the operation during the measurement gap.
Proposal 1: Even if the SMTC window duration is not covered by the measurement gap duration, the operation during the SMTC window should be similar with the operation during the measurement gap.
Proposal 2: The RACH procedure has a higher priority, and should not be interrupted during the SMTC window duration whatever it is covered by the measurement gap duration.
Proposal 3: To discuss which solution is used for SMTC operation.
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Annex A
–
MeasGapConfig
The IE MeasGapConfig specifies the measurement gap configuration and controls setup/ release of measurement gaps.

MeasGapConfig information element

-- ASN1START

--TAG-MEAS-GAP-CONFIG-START

MeasGapConfig ::=                   SEQUENCE {

    gapFR2                              SetupRelease { GapConfig }                                                      OPTIONAL,   -- Need M

    ...,

    [[

        gapFR1                          SetupRelease { GapConfig }                                                      OPTIONAL,   -- Need M

        gapUE                           SetupRelease { GapConfig }                                                      OPTIONAL    -- Need M

    ]]

}

GapConfig ::=                       SEQUENCE {

    gapOffset                           INTEGER (0..159),

    mgl                                 ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6},

    mgrp                                ENUMERATED {ms20, ms40, ms80, ms160},

    mgta                                ENUMERATED {ms0, ms0dot25, ms0dot5},

    ...

}

-- TAG-MEAS-GAP-CONFIG-STOP

-- ASN1STOP

	MeasGapConfig field descriptions

	gapFR1

Indicates measurement gap configuration that applies to FR1 only. In the case of EN-DC, gapFR1 cannot be set up by NR RRC (i.e. only LTE RRC can configure FR1 gap). gapFR1 can not be configured together with gapUE. The applicability of the measurement gap is according to Table 9.1.2-2 in TS 38.133 [14].

	gapFR2

Indicates measurement gap configuration applies to FR2 only. gapFR2 cannot be configured together with gapUE. The applicability of the measurement gap is according to Table 9.1.2-1 and Table 9.1.2-2 in TS 38.133 [14].

	gapUE

Indicates measurement gap configuration that applies to all frequencies (FR1 and FR2). In the case of EN-DC, gapUE cannot be set up by NR RRC (i.e. only LTE RRC can configure per UE gap). If gapUE is configured, then neither gapFR1 nor gapFR2 can be configured. The applicability of the measurement gap is according to Table 9.1.2-2 in TS 38.133 [14].

	gapOffset

Value gapOffset is the gap offset of the gap pattern with MGRP indicated in the field mgrp. The value range should be from 0 to mgrp-1.

	mgl

Value mgl is the measurement gap length in ms of the measurement gap. The applicability of the measurement gap is according to in Table 9.1.2-1 and Table 9.1.2-2 in TS 38.133 [14]. Value ms1dot5 corresponds to 1.5ms, ms3 corresponds to 3ms and so on.

	mgrp

Value mgrp is measurement gap repetition period in (ms) of the measurement gap. The applicability of the measurement gap is according to in Table 9.1.2-1 and Table 9.1.2-2 in TS 38.133 [14].

	mgta

Value mgta is the measurement gap timing advance in ms. The applicability of the measurement gap timing advance is according to section 9.1.2 of TS 38.133 [14]. Value ms0 corresponds to 0 ms, ms0dot25 corresponds to 0.25ms and ms0dot5 corresponds to 0.5ms.For FR2, the network only configures 0 and 0.25ms. 


–
SSB-MTC
The IE SSB-MTC is used to configure measurement timing configurations, i.e., timing occasions at which the UE measures SSBs. 

SSB-MTC information element

-- ASN1START

-- TAG-SSB-MTC-START

SSB-MTC ::=                             SEQUENCE {

    periodicityAndOffset                    CHOICE {

        sf5                                 INTEGER (0..4),

        sf10                                    INTEGER (0..9),

        sf20                                    INTEGER (0..19),

        sf40                                    INTEGER (0..39),

        sf80                                    INTEGER (0..79),

        sf160                               INTEGER (0..159)

    },

    duration                                ENUMERATED { sf1, sf2, sf3, sf4, sf5 }

}

SSB-MTC2 ::=                        SEQUENCE {

    pci-List                            SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysCellId                       OPTIONAL,   -- Need M

    periodicity                         ENUMERATED {sf5, sf10, sf20, sf40, sf80, spare3, spare2, spare1}

}

-- TAG-SSB-MTC-STOP

-- ASN1STOP

	SSB-MTCfield descriptions

	duration
Duration of the measurement window in which to receive SS/PBCH blocks. It is given in number of subframes (see 38.213, section 4.1)

	periodicityAndOffset
Periodicity and offset of the measurement window in which to receive SS/PBCH blocks. Periodicity and offset are given in number of subframes. 

FFS_FIXME: This does not match the L1 parameter table! They seem to intend an index to a hidden table in L1 specs. (see 38.213, section REF):

Periodicity for the given PCIs. Timing offset and Duration as provided in smtc1.


	SSB-MTC2 field descriptions

	pci-List
PCIs that are known to follow this SMTC.


Annex B
9.2.5.3
Scheduling availability of UE during intra-frequency measurements
UE are required to be capable of measuring without measurement gaps when the SSB is completely contained in the active bandwidth part of the UE. When the measurement signal has different subcarrier spacing than PDSCH/PDCCH and on frequency range FR2, there are restrictions on the scheduling availability as described in the following clauses.

9.2.5.3.1              Scheduling availability of UE performing measurements with a same subcarrier spacing as PDSCH/PDCCH on FR1

There are no scheduling restrictions due to measurements performed with a same subcarrier spacing as PDSCH/PDCCH on FR1.

9.2.5.3.2              Scheduling availability of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1

For UE which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to measurements. For UE which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to SS-RSRP/RSRQ/SINR measurement
-     If useServingCellTimingForSync is enabled the UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols and 1 data symbol after each consecutive SSB symbols within SMTC window duration
-     If useServingCellTimingForSync is not enabled the UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on all symbols within SMTC window duration
When intra-band carrier aggregation is performed, the scheduling restrictions apply to all serving cells on the band. When inter-band carrier aggregation within FR1 is performed, there are no scheduling restrictions on FR1 serving cell(s) in the bands due to measurements performed on FR1 serving cell frequency layer in different bands.

9.2.5.3.3              Scheduling availability of UE performing measurements on FR2

The following scheduling restriction applies due to SS-RSRP or SS-SINR measurement on an FR2 intra-frequency cell
-     The UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured, 1 symbol before each consecutive SSB symbols and 1 data symbol after each consecutive SSB symbols within SMTC window duration (it is assumed that useServingCellTimingForSync is always enabled for FR2)
The following scheduling restriction applies to SS-RSRQ measurement on an FR2 intra-frequency cell
-     UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on SSB symbols to be measured, RSSI measurement symbols, 1 data symbol before each consecutive SSB/RSSI symbols and 1 data symbol after each consecutive SSB/RSSI symbols within SMTC window duration (it is assumed that  useServingCellTimingForSync is always enabled for FR2)
When intra-band carrier aggregation is performed, the scheduling restrictions apply to all serving cells on the band. When inter-band carrier aggregation within FR2 is performed, the scheduling restrictions apply to all serving cells on the bands.

Editor’s Note: FFS scheduling restrictions for inter-band carrier aggregation will be defined depending on band combination in future.

9.2.5.3.4              Scheduling availability of UE performing measurements on FR1 or FR2 in case of FR1-FR2 inter-band CA

There are no scheduling restrictions on FR1 serving cell(s) due to measurements performed on FR2 serving cell frequency layer.

There are no scheduling restrictions on FR2 serving cell(s) due to measurements performed on FR1 serving cell frequency layer.
The SMTC window duration not covered by the measurement gap duration
duration
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