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Discussion and Decision
1      Introduction
In EN-DC, per UE gap and per FR gap are supported. In case of per UE gap, the MN configures a single measurement gap to the UE for LTE/FR1/FR2 frequency carrier.  In case of per FR gap, MN configures LTE/FR1 gap and SN configures FR2 gap to the UE. The UE then applies LTE/FR1 gap on LTE/FR1 frequency and FR2 gap on FR2 frequency. It has not been discussed in SA case, which measurement gap should be supported for Rel15.
RAN4 informs RAN2 in an LS [1] related to measurement in SA as follow:

In order to determine the UE measurement mode with measurement gap for SA mode, RAN4 would assume that,

In NR standalone mode,

(1)
NR serving cell can configure both an FR1 gap pattern and an FR2 gap pattern to be active at the same time.
(2)
If NR serving cell configures measurement gap for a UE, NR serving cell can also indicate if configured measurement gap applies to FR1/FR2 serving cell(s) (i.e. per UE gap) or applies to FR1 serving cell(s) (i.e. per FR gap to FR1) or applies to FR2 serving cell(s) (i.e. per FR gap to FR2).

RAN4 will continue work with the above assumptions and suggest RAN2 to design the corresponding signalings according to the above assumptions, unless RAN2 has any issue from the signaling perspective.
This contribution is to discuss support of measurement gap in SA for NR.
2      Discussion
Currently, per UE gap and per FR gap are supported in EN-DC case. However, it has not been discussed which measurement gap should be supported in SA. In SA, if the network configures measurement to the UE, at the minimum, per UE gap should be supported for the UE doesn’t have the per FR gap capability.

Proposal 1: per UE gap is supported in SA in Rel15.

In the LS [1] from RAN4, even though inter-RAT LTE measurement was not explicitly mentioned, however, it is reasonable to follow the principals as for EN-DC where the inter-RAT LTE measurements would be performed in the FR1 gaps.

In the case where the UE can measure LTE/FR1 and FR2 independently, this means the UE can measure on one measurement frequency range and simultaneously tx/rx data on the other measurement frequency range, the network may configure different measurement gaps within each frequency range to increase the UE throughput. In SA, the UE will not have LTE as serving cell, therefore, measurement on LTE may not interrupt FR2 but it may interrupt FR1 in some cases (i.e. if inter-RAT LTE measurements are also configured). 

Observation 1: If the network configures different measurement gaps within each frequency range it can increase the UE throughput.
Let’s look at some scenarios for NR SA:

· 1 serving cell = FR1

· 1 serving cell = FR2

· 2 serving cell = CA (FR1 & FR2)

For the UE serving cell is FR1, the network may configure only FR1 gap to the UE for the measurement on LTE/FR1. Measurement on FR2 will not require gap if the UE supports independent measurement on LTE/FR1 and FR2. Similarly, for UE serving cell is FR2, the network may configure only FR2 gap. In case of the CA case, the simplest scenario is to configure per UE gap to the UE where measurement of any frequency will be performed in a single measurement gap. However, network can base on implementation to apply per FR gaps to the UE together with some SCell scheduling.

Proposal 2: per FR gap is supported in SA in Rel15.

Proposal 3: the RAN can configure per FR1 gap or per FR2 gap or both per F1 and per FR2 gap to the UE in SA in Rel15.
Proposal 4: the RAN configure the indication of either per UE gap or per FR gap is configured to the UE as in EN-DC.
Proposal 5: similar to EN-DC, FR gap should be supported based on UE capability.

Proposal 6: Agree the TP provided.

3      Text proposal

Text Omitted
5.5.2.9
Measurement gap configuration

The UE shall:

1>
if the UE is operating in EN-DC;

2>
if gapFR2 is set to setup:

3>
if an FR2 measurement gap configuration is already setup, release the FR2 measurement gap configuration;

3>
setup the FR2 measurement gap configuration indicated by the measGapConfig in accordance with the received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following condition (SFN and subframe of SCG cells on FR2):

SFN mod T = FLOOR(gapOffset/10);

subframe = gapOffset mod 10;

with T = MGRP/10 as defined in TS 38.133 [x];

3>
if mgta is configured, apply the specified timing advance to the gap occurences calculated above (i.e. the UE starts the measurement mgta ms before the gap subframe occurences);

2>
else if gapFR2 is set to release:

3>
release the FR2 measurement gap configuration.
1>
else if the UE is operating in SA;
2>
if fr-Gap is configured:

3> if gap1 is set to setup:

4>
if an LTE/FR1 measurement gap configuration is already setup, release the LTE/FR1 measurement gap configuration;

4>
setup the LTE/FR1 measurement gap configuration indicated by the measGapConfig in accordance with the received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following condition (SFN and subframe of SCG cells on FR1):

SFN mod T = FLOOR(gapOffset/10);

subframe = gapOffset mod 10;

with T = MGRP/10 as defined in TS 38.133 [x];

4>
if mgta is configured, apply the specified timing advance to the gap occurences calculated above (i.e. the UE starts the measurement mgta ms before the gap subframe occurences);

4>
apply the gap configuration for LTE serving cells and for NR serving cells on FR1;
3>
else if gap1 is set to release:

4>
release the LTE/FR1 measurement gap configuration.
3>
if gapFR2 is set to setup:

4>
if an FR2 measurement gap configuration is already setup, release the FR2 measurement gap configuration;

4>
setup the FR2 measurement gap configuration indicated by the measGapConfig in accordance with the received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following condition (SFN and subframe of SCG cells on FR2):

SFN mod T = FLOOR(gapOffset/10);

subframe = gapOffset mod 10;

with T = MGRP/10 as defined in TS 38.133 [x];

4>
if mgta is configured, apply the specified timing advance to the gap occurences calculated above (i.e. the UE starts the measurement mgta ms before the gap subframe occurences);

3>
else if gapFR2 is set to release:

4>
release the FR2 measurement gap configuration.
2>
else:
3> if gap1 is set to setup:
4>
if an LTE/FR1/FR2 measurement gap configuration is already setup, release the LTE/FR1/FR2 measurement gap configuration;

4>
setup the LTE/FR1/FR2 measurement gap configuration indicated by the measGapConfig in accordance with the received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following condition (SFN and subframe of SCG cells on FR1/FR2):

SFN mod T = FLOOR(gapOffset/10);

subframe = gapOffset mod 10;

with T = MGRP/10 as defined in TS 38.133 [x];

4>
if mgta is configured, apply the specified timing advance to the gap occurences calculated above (i.e. the UE starts the measurement mgta ms before the gap subframe occurences);

4>
apply the gap configuration for LTE serving cells and for NR serving cells;
3>
else if gap1 is set to release:

4>
release the LTE/FR1/FR2 measurement gap configuration.
Text Omitted

MeasConfig information element

-- ASN1START

-- TAG-MEAS-CONFIG-START

MeasConfig ::=





SEQUENCE {



measObjectToRemoveList



MeasObjectToRemoveList











OPTIONAL,
-- Need N


measObjectToAddModList



MeasObjectToAddModList











OPTIONAL,
-- Need N



reportConfigToRemoveList


ReportConfigToRemoveList










OPTIONAL,
-- Need N


reportConfigToAddModList


ReportConfigToAddModList










OPTIONAL,
-- Need N



measIdToRemoveList




MeasIdToRemoveList












OPTIONAL,
-- Need N


measIdToAddModList




MeasIdToAddModList












OPTIONAL,
-- Need N




s-MeasureConfig





CHOICE {



ssb-RSRP






RSRP-Range,









csi-RSRP






RSRP-Range








} 

























OPTIONAL,
-- Need M


quantityConfig





QuantityConfig













OPTIONAL,
-- Need M



measGapConfig





MeasGapConfig













OPTIONAL,
-- Need M

fr-Gap







ENUMERATED {true}












OPTIONAL
-- Need OR

...

}

MeasObjectToRemoveList ::=



SEQUENCE (SIZE (1..maxNrofObjectId)) OF MeasObjectId

MeasIdToRemoveList ::=




SEQUENCE (SIZE (1..maxNrofMeasId)) OF MeasId

ReportConfigToRemoveList ::=


SEQUENCE (SIZE (1..maxReportConfigId)) OF ReportConfigId

-- TAG-MEAS-CONFIG-STOP

-- ASN1STOP

Editor’s Note: FFS Whether UE speed based TTT scaling (e.g. speedStatePars) is supported in Rel-15 (not applicable for EN-DC).

Editor’s Note: FFS Whether measScaleFactor (or equivalent) is supported in Rel-15 (not applicable for EN-DC).

Editor’s Note: FFS How to support allowInterruptions in NR (RAN4 input needed) in Rel-15.

	MeasConfig field descriptions

	fr-Gap

Indicates whether the gap is applied to LTE/FR1/FR2 or LTE/FR1 only. E-UTRAN includes this field only when the UE is configured with SA. 

	measGapConfig

Used to setup and release measurement gaps in NR.

	measIdToAddModList

List of measurement identities to add and/or modify.

	measIdToRemoveList

List of measurement identities to remove.

	measObjectToAddModList

List of measurement objects to add and/or modify.

	measObjectToRemoveList

List of measurement objects to remove.

	reportConfigToAddModList
List of measurement reporting configurations to add and/or modify

	reportConfigToRemoveList 

List of measurement reporting configurations to remove.


Text Omitted

–
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 


gap1







SetupRelease { GapConfig }

OPTIONAL,

...

}

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

	gap1
Indicates measurement gap configuration applies to LTE/FR1/FR2 only if fr-Gap is not configured, otherwise it applies to LTE/FR1 only. 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. 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. 


4      Conclusion 
Observation 1: Network configures different measurement gap to the UE may increase throughput.

Proposal 1: per UE gap is supported in SA in Rel15.

Proposal 2: per FR gap is supported in SA in Rel15.

Proposal 3: the RAN can configure per FR1 gap or per FR2 gap or both per F1 and per FR2 gap to the UE in SA in Rel15.
Proposal 4: the RAN configure the indication of either per UE gap or per FR gap is configured to the UE as in EN-DC.
Proposal 5: similar to EN-DC, FR gap should be supported based on UE capability.

Proposal 6: Agree the TP provided.
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