3GPP TSG-RAN2#101




















R2-1803720
Athens, Greece, February 26th – March 2nd, 2018

Agenda item:
10.4.1.4.2
Source: 

NTT DOCOMO, INC.

Title: 
On Measurement Gap Timing Advance
Document for:
Discussion and Decision
1. Introduction
RAN4 has been discussing the issue of measurement gap(MG) timing shift to enable the UE to align SMTC window and effective measurement duration within measurement gap, and has agreed the following as also indicated in the concerning LS in [1].

	· The measurement gap timing offset granularity is fixed to 1ms for all the cases.
· 1 bit indication to enable/disable X ms timing advance to the configured measurement gap timing is supported.
· For per-UE-gap or per-FR-gap for FR1, X = 0.5

· For per-FR-gap for FR2, X = 0.25

· Detailed signaling design is up to RAN2
· UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on serving cell(s) in slot(s) partially overlapping with MG as well as in slot(s) fully overlapping with MG

· FFS: applicability of 0.5ms timing advance to MG when the MG affects LTE serving cell(s)


This paper proposes the necessary signalling for the purpose of enable/disable measurement gap timing advance.
2. Discussion
2.1 Recap of the issue

Since the measurement timing offset granularity is fixed to 1ms for all cases (NR and LTE) according to RAN4 LS [1], misalignment between effective measurement duration within measurement gap and SMTC window may happen. This is due to the fact that for RRM measurement with measurement gap, UE can perform measurement only in effective measurement duration within measurement gap, i.e., the duration of measurement gap contains RF retuning time during which UE cannot perform measurement on inter-frequency carrier.
Hence, for SSB-based measurement with measurement gap, if  the effective measurement duration  within measurement gap and the start of SMTC window is not aligned, SSB-based measurement can only be performed in the overlapped part, and the SSBs in the non-overlapped part may be missed. This is illustrated in the Figure 1a and 1b.
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Figure 1a:  Example of  measurement gap with 6ms length starting at the same time as SMTC window
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Figure 1b: Example of  measurement gap with 6ms length starting at 1ms earlier than SMTC window
Therefore, in order to align effective measurement duration within measurement gap and SMTC window, MG timing needs to be advanced X ms (where X equals to 0.5ms or 0.25 ms which is equal to RF retuning time) from the start of SMTC window. However, there are some cases where this measurement gap timing advance is not necessary, e.g., measurement on asynchronous NR carrier with 5 ms SSB periodicity or the case where network applies 0.5ms or 0.25ms frame timing offset between carriers so that the issue is solved without MG timing advance.
In order to solve the issue with flexibility, RAN4 agreed a signaling to configure the application of X ms timing advance to the measurement gap timing.
2.2 Proposed signaling

According to RAN4 agreement, only 1 bit is needed to indicate whether Xms timing advanced needs to be applied. When it is applied the value of X is fixed depending on whether the MG configuration is for per-UE/per FR-gap-for-FR1 of for per FR-gap-for-FR2.

•
For per-UE-gap or per-FR-gap for FR1, X = 0.5

•
For per-FR-gap for FR2, X = 0.25
This can be realized by defining 1 bit signaling within the MeasGapConfig. This 1 bit signaling is defined such that if it is set as true, the UE applies MG timing advanced X=0.25 if the configured MG is for per-FR-gap-for-FR2, otherwise X=0.5ms as defined in 38.133.  The relevant CR for 38.331 is submitted in [2]. The CR only covers for per-FR-gap-for-FR2.

MeasGapConfig ::=



SEQUENCE {



gapFR2 





GapConfig



OPTIONAL,


mgTimingAdvance



ENUMERATED {true}

OPTIONAL,



...

Proposal:
RAN2 to agree on the 1 bit signaling within the MeasGapConfig, with the definition of the bit as “if it is set as true, the UE applies MG timing advanced X=0.25 if the configured MG is for per-FR-gap-for-FR2, otherwise X=0.5ms, as defined in TS 38.133”
RAN4 LS also indicates that “FFS: applicability of 0.5ms timing advance to MG when the MG affects LTE serving cell(s)”. Discussion is to be held in RAN4#86 [3]. This will impact whether the relevant signaling is also needed in 36.331.
3. Conclusion
The issue and necessary signaling for the UE to align SMTC window and effective measurement duration within measurement gap were discussed. The following was proposed:

Proposal:
RAN2 to agree on the 1 bit signaling within the MeasGapConfig, with the definition of the bit as “if it is set as true, the UE applies MG timing advanced X=0.25 if the configured MG is for per-FR-gap-for-FR2, otherwise X=0.5ms”
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ANNEX

The necessary CR to 38.331 is proposed as follows:
MeasGapConfig
The IE MeasGapConfig specifies the measurement gap configuration and controls setup/ release of measurement gaps.

MeasGapConfig information element
-- ASN1START

MeasGapConfig ::=



SEQUENCE {



gapFR2 





GapConfig



OPTIONAL,


mgTimingAdvance



ENUMERATED {true}

OPTIONAL,



...
}

GapConfig ::=




SEQUENCE {



gapOffset 




INTEGER (0..159), 


mgl 





ENUMERATE{1dot5, 3dot5, 5dot5, 3, 4, 6},



mgrp 





ENUMERATE{20, 40, 80, 160},



...

}
-- ASN1STOP

	MeasGapConfig field descriptions

	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 [X].

	gapOffset

Value gapOffset is the gap offset of the gap pattern with MGRP indicates 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 [X].

	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 [X]. 

	mgTimingAdvance

Indicates whether timing shift is applied to the relevant measurement gap configuration. If set to true, 0.25 ms timing advanced is applied  for frequency range FR2, otherwise 0.5 ms timing advanced is applied. See TS 38.133[X] section 9.2.1.
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