3GPP TSG-RAN WG4 Meeting #90
R4-1901158
Athens, Greece, 25th February – 1st March 2019
Title: 
UE UL transmission behavior after MG
Source: 
Huawei, HiSilicon
Agenda item:
6.12.3.1.2
Document for:
Discussion
1. Introduction

In RAN4#89 the UE Tx/Rx behaviour before and after MG were discussed.
One issue is UE Tx/Rx behaviour in the slots that are partially overlapped with MG, for which the following was agreed and captured in the chairman notes.

	For interruption during the measurement: 

During the interrupted slots on serving cells which are fully or partially overlapped with MG, the UE is not required to conduct reception/transmission from/to the corresponding NR serving cells except the reception of signals used for RRM measurement in Rel-15. If necessary, further clarification should be introduced in 38.133 and the exact wording can be decided later.

On downlink, half-slots result before and after the measurement gap, and on uplink, a half-slot results before the measurement gap. Wether UE can conduct reception/transmission from/to the corresponding NR cells is up to UE implementation in Rel-15

It can be further discussed how to use the partially overlapped slot before and after MG in future release.


Another issue is the UE Tx behaviour in the slot that is immediately after MG and fully non-overlapped with MG, and the following was agreed and captured in [1].

	In the slot occurring immediately after measurement gap and fully non-overlapped with measurement gap

-
It is up to UE implementation whether or not the UE is able to conduct transmission if all the symbols in the slot are uplink symbols.

Editor notes: FFS if very large TA is applied.


In our view, there are still some open issues in the UE UL Tx behaviour after MG:
· Handling of large TA
· Handling of slot immediately after the slot that is partially overlapped with MG
· Handling of different SCS on different cells

In this paper we will address the remaining open issues in UE UL Tx behaviour after MG.
2. Discussion
2.1. Large TA
In LTE, UE is allowed to not transmit in UL in the subframe immediately after MG; on the other hand, the largest TA is 667us in LTE, so one subframe (1ms) is enough even for the UE with largest supported distance from the BS. 

In NR, however, the largest TA is around 2 slots; on the other hand, with current requirement, only 1 slot is allowed to accommodate TA. There are two options to address this issue:
· Option 1: always allow UE not to transmit in 2 slots
· Option 2: allow UE not to transmit in 1 or 2 slots based on UE’s TA
Option 1 is simple but it may cause resource waste since not all UEs would need such a long gap (from the end of MG and the first schedulable UL). Option 2 can save resources for UEs with TA less than 1 slot, but is more complex in the sense that network may need to make scheduling decisions based on each individual UE’s TA.
Our preference is option 2, considering that network has to anyway maintain the TA for each individual UE, and the fact that in most networks 1 slot as TA is already quite large. One problem with this option is that UE may perform autonomous timing adjustment, so the actual TA applied to the UL Tx may not be exactly same as indicated by the TA command. To solve the problem, a margin can be added and the value can be further discussed.
Proposal 1: UE is allowed not to transmit 

· in one full UL slot immediately after MG if UE’s TA is less than one slot; 

· in two consecutive full UL slots immediately after MG if UE’s TA is equal to or larger than one slot; 

2.2. Slot after slot partially overlapped with MG
The current requirement considered the full UL slot immediately after MG and are fully non-overlapped with MG, like slot j+N+1 in Figure 1(a). 
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(a) MGTA = 0


[image: image2.emf]i+1 i

j+1 j

Measurement gap(0.5ms shift)

8j+2 8j+5 8j+3 8j+4 8j+1 8j+6 8j 8j+7

8j+2

+8

8j+5

+8

8j+3

+8

8j+4

+8

8j+1

+8

8j+6

+8

8j

+8

8j+7

+8

8j+2

+8N

8j+5

+8N

8j+3

+8N

8j+4

+8N

8j+1

+8N

8j+6

+8N

8j

+8N

8j+7

+8N

4j+2

4j+1

+4

4j+3

4j

+4

4j+1

4j+2

+4

4j

4j+3

+4

2j

+2

2j+1

+2

2j+1 2j

...

...

...

...

...

8j+8

(N

+

1)

4j+1

+4N

4j

+4N

4j+2

+4N

4j+3

+4N

4j

+4(N+1)

2j

+2N

2j+1

+2N

2j

+2(N+1)

j+N j+N+1

i+N i+N+1

15kHz

30kHz

60kHz

120kHz

Total interruption time on serving cell(s)

Total interruption time on serving cell(s)

Total interruption time on serving cell(s)


(b) MGTA = 0.5ms

Figure 1: UL slots after MG
However, in case of Figure 1(b), i.e. when MGTA = 0.5ms is applied and the serving cell is of 15kHz SCS, the first full UL slot after MG (slot j+N+1) is not immediately after MG, but immediately after the slot partially overlapped with MG. 

One may argue for this case that the second half of the slot partially overlapped with MG (slot j+N) already provides 0.5ms to accommodate TA, so UE should be able to transmit UL from the beginning of slot j+N+1 if the TA is smaller than 0.5ms. Though this is technically possible, we prefer to not consider such optimization in this stage of Rel-15. Instead, the slot partially overlapped with MG should be considered same as MG when determining the UE UL Tx behaviour after MG.

Proposal 2: The slot partially overlapped with MG should be considered same as MG when determining the UE UL Tx behaviour after MG.

2.3. Different SCS
The discussion so far has only considered a single carrier cases, however, there could be more than one UL carriers for the UE, including CA, DC and SUL. The slot immediately after MG could be of different absolute length depending on the SCS on each carrier. For example, in case of Figure 1(a), assuming UE has two UL carriers, carrier#1 with 15kHz SCS and the other carrier#2 with 30kHz, then the slot immediately after MG would be 
· On carrier#1: Slot j+N+1 for the 15kHz SCS carrier, and the length is 1ms
· On carrier#2: Slot 2j+2(N+1) for the 30kHz SCS carrier, and the length is 0.5ms
It is a question whether UE is allowed not to transmit in slot 2j+2(N+1)+1 on carrier#2. Technically, it is possible if the TA is larger or less than 0.5ms, i.e. the slot length of 30kHz SCS carrier, but like discussed before, we prefer not to consider such optimization in Rel-15. A simple rule to handle this case is to base the slot length on the lowest SCS among all UL carriers.
Proposal 3: In determining UE UL Tx behaviour after MG, the length of a full UL slot is based on the lowest SCS among the SCSs of all UL carriers.
3. Conclusions

In this paper we provided our views on the remaining open issues in UE UL Tx behaviour after MG.
Proposal 1: UE is allowed not to transmit 

· in one full UL slot immediately after MG if UE’s TA is less than one slot; 

· in two consecutive full UL slots immediately after MG if UE’s TA is equal to or larger than one slot; 

Proposal 2: The slot partially overlapped with MG should be considered same as MG when determining the UE UL Tx behaviour after MG.

Proposal 3: In determining UE UL Tx behaviour after MG, the length of a full UL slot is based on the lowest SCS among the SCSs of all UL carriers.
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