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Introduction
According to the agreements of RAN4, at the beginning and end of measurement gap there are 0.5 ms/0.25ms retuning time during which UE is not expected to perform measurements for FR1/FR2 . So the effective measurement time in MG equals to MGL-1/0.5 ms. However, the granularity for SMTC window length and the granularity of MG offset are both 1ms. This leads to the result that the effective measuring time of the MG cannot completely cover the SMTC window under certain SMTC window lengths and MG configurations (e.g. 5 ms SMTC window and 6 ms MGL for per-UE gap). To solve this problem，advance of MG timing offset was discussed in RAN4 AH 1801 and the email discussion kicked off after the meeting. A total of 3 solutions are summerized：
	Option 1: MG timing offset granularity is defined based on maximum slot length of all serving cell(s) that have configured the gap. In this option, when there is serving cell with 15 kHz SCS, the issue happens. Hence, 1 bit signaling to enable/disable MG timing advance can be used.
Option 2: MG timing offset granularity is fixed to 1ms for all the cases, and 1 bit signaling to enable/disable MG timing advance is introduced.
Option 3: MG timing offset granularity is fixed to 1ms for all the cases, and MG timing advance is applied based on predefined rule.


Since the SMTC window length has a granularity of 1 ms, a gap timing offset granularity smaller than 1 ms is useless. Moreover, smaller gap offset granularity means that signaling overhead will be increased. It should be avoided. On the other hand, fixing the behavior of UE also prevents NW from solving the problem by methods other than MG timing offset advance. For example, as Ericsson mentioned in the email discussion, this issue can be solved by making the slot of NR start 0.5 ms later than LTE subframe boundaries or by not sending SSB during the first 0.5 ms of SMTC window. As a result, the e-mail approval has reached an agreement on option 2, i.e. MG timing offset granularity is fixed to 1ms for all the cases, and 1 bit signaling to enable/disable MG timing advance is introduced. In general, we are open to option 2. However, we are more concerned that option 2 may have impact on LTE or NR cells with 15KHz SCS. So in this paper we provide our opinions on this topic.
Discussion on the impact of option 2
Assume that LTE PCell is configured to evaluate inter-RAT NR measurement on an NR cell during a 5ms SMTC window and 6ms MGL is configured, To fully cover SMTC window the MG offset needs to be advanced 0.5ms. The LTE subframe before the MG will be partially overlapped with MG hence it cannot be used for UL/DL transmission. As a result LTE cell will suffer from 1ms more interruption， as shown in fig.1. The impact of this extra 1ms interruption should be considered.


Figure 1. Demonstration of 1ms extra interruption caused by advance of MG timing offset
1. Impact on UL/DL transmission. Because of the extra 1ms interruption, DL/UL transmission opportunity will be reduced. As shown in the second row of fig.2

Figure.2 Demonstration of transmission opportunity loss due to the 1ms extra interruption 
2. Impact on DCI format 0/PHICH transmission. The transmission of DCI0 at subframe n contains UL grant and UL resource allocation for the transmission of PUSCH at subframe n+4. If subframe n+4 is interrupted due to the MG offset advance. Its corresponding DCI0 also cannot be transmitted. As shown in the third row of fig.2
Similar things also happens to PHICH transmission. PHICH corresponds to the PUSCH transmitted in subframe n will be transmitted in subframe n+4. It may meet the 1ms extra interruption and needs to be delayed. As shown in the last row of fig.2
So the transmission behavior around the MG should be carefully considered. 
3. Impact on synchronous HARQ. In synchronous HARQ, the HARQ process ID can be derived from SFN from subframe number. For example. Assume 8 HARQ processes are used and the following rule is used to derive HARQ process ID:

Then if a HARQ process is going to re-transmission in subframe n and meets the 1ms extra interruption, it has to do the retransmission in 8 subframes later. 
Proposal 1: effect of the extra 1ms interruption on LTE cell caused by these options should be carefully considered, which at least includes:
· Impact on UL/DL transmission
· Impact on DCI format 0/PHICH transmission
· Impact on synchronous HARQ
· …
Conclusion
In this contribution we provide our view on Timing Offset advance of measurement Gap. After discussion, the following proposals are made:
Proposal 1: effect of the extra 1ms interruption on LTE cell caused by these options should be carefully considered, which at least includes:
· Impact on UL/DL transmission
· Impact on DCI format 0/PHICH transmission
· Impact on synchronous HARQ
· …
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