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1. Introduction

At the RAN4 NR-AH1801 meeting, the measurement gap (MG) timing offset granularity and solutions to align an effective measurement timing within MG with SMTC window timing were discussed [1, 2]. Based on the extensive discussion during the meeting and email discussion after the meeting, following proposal was agreed and LS to inform the agreement was sent to RAN2 [3, 4].
	· 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)


In this contribution, we present our views on FFS part, i.e., applicability of MG timing advance when the MG affects LTE serving cell(s).
2. Discussion
Applicability of MG timing advance when the MG affects LTE serving cell(s)
As introduced in the previous section, MG timing advance was agreed in order to solve the misalignment issue between effective measurement timing within MG and SMTC window timing. If the misalignment issue occurs, part of SSBs within SMTC cannot be measured in inter-frequency measurement due to RF retuning time within MG. To avoid the issue without using MG timing advance solution e.g., when the MG affects LTE serving cell(s), long enough MGL compared with SMTC window duration needs to be configured, or network needs to apply intentional 0.5 ms timing offset between LTE carrier and NR carrier. However, we think these possible alternative solutions would not be enough due to following reasons.
· For EN-DC between LTE and NR in FR2, since NR cell in FR2 may utilize large number of SSBs for multi-beam operation, SMTC window duration could be 5 ms. In such case, if the MG timing advance solution for inter-frequency NR measurement is not allowed, part of SSBs within SMTC cannot be measured or usage of such SSBs is restricted.
· If number of SSBs transmitted on NR cell in FR2 is not so many, i.e., SMTC window duration is short, applying short MGL is beneficial for performance on LTE serving cell(s). In terms of total interruption time due to MG, applying short MGL such as 3 or 4 ms with MG timing advance solution is preferable compared with applying long 6ms MGL without MG timing advance solution as shown in Figure 1.
· Network implementation-based solution such as intentional 0.5 ms timing offset between LTE carrier and NR carrier would not be always possible. Such solution forces frame boundary misalignment between LTE and NR, and it may cause other potential issue.
Therefore, we propose to support 0.5ms MG timing advance even when the MG affects LTE serving cell(s).
Proposal 1:

· NR supports 1 bit indication to enable/disable 0.5 ms timing advance to the configured measurement gap timing even when the MG affects LTE serving cell(s).
[image: image1.emf]LTE serving 

cell

NR carrier

SMTC window timing

MG with 4ms MGL

LTE serving 

cell

NR carrier

SMTC window timing

MG with 6ms MGL

LTE serving 

cell

NR carrier

SMTC window timing

MG with 4ms MGL

Actual MG timing after applying 0.5ms timing advance

Timing advance

LTE serving 

cell

NR carrier

SMTC window timing

MG with 4ms MGL

Subframes that partially or fully overlap with MG are not available

Subframes that overlap with MG are not available

Subframes that overlap with MG are not available

Subframes that overlap with MG are not available


Figure 1: Interruption due to MG with and without timing advance
When the MG timing advance is applied and the MG starts/ends at the middle of subframe/slot on serving cell(s), UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on serving cell(s) in the subframe/slot partially overlapping with MG as well as in subframe/slot fully overlapping with MG as shown in Figure 2. Once the proposal 1 is agreed, this UE behavior needs to be clarified in TS36.133 as well as in TS38.133.
Proposal 2:

· When the MG timing advance is applied and the MG partially overlaps with subframes on LTE serving cell(s), UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on LTE serving cell(s) in the subframes as well as in subframes fully overlapping with MG.
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Figure 2: Interruption due to MG with timing advance
3. Conclusion 

In this contribution, we presented our views on applicability of MG timing advance when the MG affects LTE serving cell(s).  Based on the discussion, we made following proposals. 
Proposal 1:

· NR supports 1 bit indication to enable/disable 0.5 ms timing advance to the configured measurement gap timing even when the MG affects LTE serving cell(s).

Proposal 2:

· When the MG timing advance is applied and the MG partially overlaps with subframes on LTE serving cell(s), UE is not expected to transmit PUCCH/PUSCH or receive PDCCH/PDSCH on LTE serving cell(s) in the subframes as well as in subframes fully overlapping with MG.
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