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1. Introduction

In RAN4#88bis, UE Tx/Rx behaviour around MG was discussed but without conclusion. In the Adhoc session [1], the definition of slots before/after MG and slots partially overlapped with MG were further clarified as follows.

	Slot before MG: the slot which is immediately before MG and fully non-overlapped with MG 

Slot after MG: the slot which is immediately after MG and fully non-overlapped with MG 
When MGTA is 0.5ms or 0.25ms

Partially overlapped slot before MG: the slot after the “slot before MG” and partially overlapped with MG

Partially overlapped slot after MG: the slot before the “slot after MG” and partially overlapped with MG


Based on the discussions, there are two issues to be addressed for this topic.
· For 15kHz SCS and 0.5ms MGTA, whether the partially overlapped slot before MG can be used for UL and DL, and whether the partially overlapped slot after MG can be used for DL

· For all cases, where UE can transmit UL after MG

In this paper, we will provide our views on the two issues. 
2. Discussion
2.1. Slots partially overlapped with MG
When MGTA is not applied or when MGTA of 0.25ms is applied for per FR gap for FR2, MG starts and ends always at slot boundaries. As such, there is no slot that is partially overlapped MG, either before or after MG. For the slot before MG, UL Tx and DL Rx can be done without any restriction. For the slot after MG, DL Rx can be done without restriction, while where UE can do UL Tx will be discussed in section 2.2.

When MGTA of 0.5ms is applied for per UE gap or per FR gap for FR1, the MG is shifted by 0.5ms. For 15kHz SCS the shift will cause one partially overlapped slot before MG and one partially overlapped slot after MG, as shown in Figure 1. In RAN4#88bis, some companies proposed that the first half of slot j should be schedulable for UL and DL, and the second half of slot j+N should be schedulable for DL.

We can understand the motivation of this proposal, but in our view, this is just an optimization, but more importantly it is conflicting with the agreed MG interruption. In Table 9.1.2-4 and Table 9.1.2-4a, it is specified that when MG timing advance of 0.5ms is applied, the number of slots interrupted is {7,5,4}ms for MGL of {6,4,3}ms, which means slot j and slot j+N are counted as interrupted slots. 

Considering we are already at very late stage of Rel-15, we prefer to not revert the previous agreement which has been captured in spec for quite some time, so our view is that this optimization should not be considered in this release. 

Proposal 1: In Rel-15, UE is not required to transmit or receive in the partially overlapped slots before and after MG.


[image: image1.wmf]i

+

1

i

j

+

1

j

Measurement gap

(

0

.

5

ms shift

)

Total interruption time on SCG

8

j

+

2

8

j

+

5

8

j

+

3

8

j

+

4

8

j

+

1

8

j

+

6

8

j

8

j

+

7

8

j

+

2

+

8

8

j

+

5

+

8

8

j

+

3

+

8

8

j

+

4

+

8

8

j

+

1

+

8

8

j

+

6

+

8

8

j

+

8

8

j

+

7

+

8

8

j

+

2

+

8

N

8

j

+

5

+

8

N

8

j

+

3

+

8

N

8

j

+

4

+

8

N

8

j

+

1

+

8

N

8

j

+

6

+

8

N

8

j

+

8

N

8

j

+

7

+

8

N

4

j

+

2

4

j

+

1

+

4

4

j

+

3

4

j

+

4

4

j

+

1

4

j

+

2

+

4

4

j

4

j

+

3

+

4

2

j

+

2

2

j

+

1

+

2

2

j

+

1

2

j

...

...

...

...

...

4

j

+

1

+

4

N

4

j

+

4

N

4

j

+

2

+

4

N

4

j

+

3

+

4

N

4

j

+

4

(

N

+

1

)

2

j

+

2

N

2

j

+

1

+

2

N

2

j

+

2

(

N

+

1

)

8

j

+

8

(

N

+

1

)

j

+

N

j

+

N

+

1

i

+

N

i

+

N

+

1

15

kHz

30

kHz

60

kHz

120

kHz

Total interruption time on SCG

Total interruption time on SCG

Total interruption time on SCG


Figure 1: impacted slots due to MGTA (Figure 9.1.2-1 of 38.133)

2.2. UL transmission after MG
For UL Tx after MG, in LTE, whether the subframe immediately after MG can be scheduled for UL depends on whether the subframe before MG is UL or DL. This is because when the subframe before MG is UL, UE could follow the UL timing for MG so that transmitting in the first OFMD symbols after MG does not impact RF re-tuning time or measurement time for MG. However, this is different for NR. In RAN4#88bis it was agreed that MG starting point will follow UE DL timing. 

Another difference between NR and LTE is that the symbol/slot length in NR is depending on SCS and can be much smaller than that in LTE. NR also supports a larger range of cell size compared to LTE. Therefore, RAN4 should define the absolute time between the end of the MG and the point when UE can transmit in UL. In this way, it is also clear to network which UL symbol can be schedulable after a MG. This is shown in Figure 2 below. We are open to discuss the exact value for this time duration.
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Figure 2: First schedulable UL symbol after MG
Proposal 2: RAN4 should define the absolute time between the end of the MG and the point when UE can transmit in UL.
3. Conclusions

In this paper we provided our views on remaining issues on UE behaviour around MG.
Proposal 1: In Rel-15, UE is not required to transmit or receive in the partially overlapped slots before and after MG.

Proposal 2: RAN4 should define the absolute time between the end of the MG and the point when UE can transmit in UL.
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