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1 	Introduction
In the RAN4 #88b meeting, there was some progress on gap starting point [1], but still some open issues on UE behavior before and after gap, especially for the slot partially overlapped by gap. In this paper, we further discuss this issue together with the large TA issue in NR.
2 Discussion
In last RAN4 meeting, there was no CR agreed for UE behavior before and after gap. However, there was progress during ad-hoc meeting on the definition of slots [2], providing a good starting point for further discussions.
	· 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



Take DL slots as an example of 15KHz SCS and MGL=6ms, as illustrated in Figure 1. 
· When TMG = 0, 
· slot #1 is the slot before MG
· slot #8 is the slot after MG 
· When TMG = 0.5ms
· slot #0 is the slot before MG 
· slot #1 is the partially overlapped slot before MG
· slot #8 is the slot before MG
· slot #7 is the partially overlapped slot after MG
[image: ]
[bookmark: _Ref528444947]Figure 1. Examples for Slot before/after MG and partially overlapped slot before/after MG
There were some discussions on whether to allow partial slot scheduling for those partially overlapped slot. Theoretically it is possible to use those half DL slots at least according to the current RAN1 design. But this is going to change the current UE implementation according to RAN4’s previous agreement made in AH1801 meeting [3]:
	· 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



Since this issue came late in this very end to close Rel-15 requirements, we suggest to keep the previous RAN4 agreements. The scheduling of those partially overlapped slots can be further discussed as the enhancement in later releases.
[bookmark: _Ref528519314]Proposal 1: UE is not expected to receive PDCCH/PDSCH in slot(s) partially overlapping with MG in Rel-15.

When consider UL slots, the situation gets more complicated because TA will make the boundary of UL slot not aligned with MG. In TS 38.213, it specifies the max  value for random access could be up to 

	





In case of random access response, a timing advance command [11, TS 38.321], , for a TAG indicates  values by index values of  = 0, 1, 2, ..., 3846, where an amount of the time alignment for the TAG for subcarrier spacing of  kHz is given by .  is defined in [4, TS 38.211] and is relative to the subcarrier spacing of the first uplink transmission from the UE after the reception of the random access response.








In other cases, a timing advance command [11, TS 38.321], , for a TAG indicates adjustment of the current  value, , to the new  value, , by index values of  = 0, 1, 2,..., 63, where for a subcarrier spacing of  kHz, .


After random access, the NTA value in the end of random access procedure becomes NTA_old when applying later timing advance commands. This implies that this large TA could still exist when UE is transmitting PUSCH/PUCCH after RRC connection is set. 
[bookmark: _Ref525844622]Observation 1: The maximum TA in NR could be up to 2 slots.

Figure 2 provides some examples (60KHz SCS, 1.5ms MGL and TMG=0) on how this large TA effects not only the UE behavior before and after gap, but also the existing requirement of gap interruption. It can be seen that with different accumulated TA, the exact slot indices for slot before/after MG, partially overlapped slot before/after MG and interrupted slots could be different. 
[image: ]
[bookmark: _Ref528447757]Figure 2. Impact of large TA on UL slots before, after and during MG.

Note that Figure 2 presents the example based on UE’s time line. How slots are overlapped by MG due to TA may not be visible to the network on UL data reception. In this case, it is not clear whether we can set rule on UE’s behavior before and after gap should be set between network and UE on which slot can be dropped. What we need in the end is to avoid the situation that UE drops the slot where gNB assumes UE will transmit. Fundamentally, this depends on how network can correctly know the absolute amount of accumulated TA in the UE side. 
[bookmark: _Ref525844631]Proposal 2: RAN4 to study the impact of large TA on UL slot before/after MG and interrupted UL slots.

3 Summary
[bookmark: _GoBack]In this paper, we propose the gap starting point and UE behavior before and after measurement gap. We have the following observations and proposals 
Observation 1: The maximum TA in NR could be up to 2 slots.
Proposal 1: UE is not expected to receive PDCCH/PDSCH in slot(s) partially overlapping with MG in Rel-15.
Proposal 2: RAN4 to study the impact of large TA on UL slot before/after MG and interrupted UL slots.
4 References
[1] [bookmark: _Ref510193169][bookmark: _Ref509850443][bookmark: _Ref446505138]R4-1814071, “Measurement gap starting point (section 9.1.2)’’, Huawei, HiSilicon
[2] R4-1813729, “AdHoc Minutes for NR measurement gap and measurement capability”, Intel
[3] R4-1801331, “LS for measurement gap timing offset granularity”, RAN4
oleObject1.bin

image3.wmf
TA

N


oleObject2.bin

image4.wmf
A

T


oleObject3.bin

image5.wmf
15

2

×

m


oleObject4.bin

image6.wmf
m

2

64

16

A

TA

×

×

=

T

N


oleObject5.bin

oleObject6.bin

oleObject7.bin

oleObject8.bin

image7.wmf
TA_old

N


oleObject9.bin

oleObject10.bin

image8.wmf
TA_new

N


oleObject11.bin

oleObject12.bin

image9.wmf
15

2

×

m


oleObject13.bin

image10.wmf
(

)

m

2

64

16

31

A

TA_old

TA_new

×

×

-

+

=

T

N

N


oleObject14.bin

image11.emf
MG = 1.5ms

TA = 0 slot

TA = 0.25 slot

2 3 4 5 6 7 0 1 8 9

1

2

1

3

1

4

1

5

1

6

1

7

1

0

1

1

1

8

1

9

2 3 4 5 6 7 0 1 8 9

1

2

1

3

1

4

1

5

1

6

1

7

1

0

1

1

1

8

1

9

2 3 4 5 6 7 0 1 8 9

1

2

1

3

1

4

1

5

1

6

1

7

1

0

1

1

1

8

1

9

2 3 4 5 6 7 0 1 8 9

1

2

1

3

1

4

1

5

1

6

1

7

1

0

1

1

1

8

1

9

2 3 4 5 6 7 0 1 8 9

1

2

1

3

1

4

1

5

1

6

1

7

1

0

1

1

1

8

1

9

2 3 4 5 6 7 0 1 8 9

1

2

1

3

1

4

1

5

1

6

1

7

1

0

1

1

1

8

1

9

2 3 4 5 6 7 0 1 8 9

1

2

1

3

1

4

1

5

1

6

1

7

1

0

1

1

1

8

1

9

TA = 0.5 slot

TA = 0.75 slot

TA = 1.25 slot

TA = 1.5 slot

TA = 1 slot

2 3 4 5 6 7 0 1 8 9

1

2

1

3

1

4

1

5

1

6

1

7

1

0

1

1

1

8

1

9

TA = 1.75 slot

Interrupted slots

slot before/after MG

partially overlapped 

slot before/after MG


image1.emf
MG

2 3 4 5 6 7 0 1 8 9

(a) DL slot, T

MG

=0

MG

2 3 4 5 6 7 0 1 8 9

(b) DL slot, T

MG

=0.5ms 

slot before MG

slot after MG

Partially overlapped slot before MG Partially overlapped slot afterMG


image2.wmf
A

T


