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1. Introduction

BWP switching related RRM requirement has been discussed in RAN4 for several meeting. The latest agreements are captured in the approved WF [1].
In [1] RAN4 agreed to review the agreement reached in previous RAN1 and RAN4 meeting regarding the UE behaviour and timeline in BWP switching procedure. In this contribution, we provide further discussion on these open issues based on the latest agreement.
2. Discussion
BWP switching delay was agreed in RAN4 #86 as 600us for Type 1 UE and 2000us for Type 2 UE for most of the scenarios:
	Table 1: BWP switching delay parameters

Frequency Range

Scenario
Type 1

Delay (us)

Type 2

Delay (us)
Comment
1

1

600

 2000
2

600
 2000
3

600

 2000
4

400
950
No delay required from the RF perspective

2

1

600

 2000
2

600

 2000
3

600

 2000
4

400
950
No delay required from the RF perspective

Note: the numbers in the table are calculated from the end of the last symbol including the DCI indicating the BWP switch and until BB processing delay and RF transition time has been completed.


The above agreement can be found in the LS to RAN1 and RAN2 in [2].

Note that there is a Note under the table saying that the numbers in the table are calculated from the end of the last symbol including the DCI indicating the BWP switch and until BB processing delay and RF transition time has been completed. According to this, it seems only BB processing delay and RF transition time are considered. However, BWP switching also involve new RF/BB parameters loading, as depicted in [1]:
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Figure 1 for information: time line of BWP-switching CC (from R4-1808001)
Besides BB processing of DCI and RF transition, there is additional time needed for RF/BB parameter calculating and loading, which may take hundreds of microseconds depending on UE implementation. Furthermore, after tuning to the new BWP, UE will need to adjust the AGC before it can begin receiving PDSCH, at least for scenario 1~3. In our understanding DCI decoding would take up to 200~300 us for 15KHz SCS. This leaves 200~300 us for UE to reload RF/BB parameters, apply the new parameters, RF transition and AGC adjustment. We believe this is too stringent from UE implementation perspective.
Observation 1: 600us BWP switching delay is too stringent from UE perspective.
Another open issue is about the new scenario where BWP switching only involves base band parameters (include DL and UL) change. We had two options on delay requirement agreed in [1].
· Option 1: Same as the delay needed for the BWP switching with RF re-tuning
· Option 2: Same as the delay needed for the BWP switching with SCS change only
Actually we believe option 2 is more reasonable. Because in scenario 4 the change of SCS can also come along with baseband parameters change. It is not rational to assume longer delay for BWP switching involved only baseband parameters change than BWP switching involved both baseband parameters and SCS change.
Proposal 1: delay for BWP switching involved only baseband parameters change shall be the same as the delay needed for BWP switching with SCS change only.
BWP switching delay requirement is used to provide guidance to network for serving cell (on which UE is doing BWP switching) scheduling when BWP switching occurs, while interruption requirement is used to guarantee that UE will not lose too much traffic on other victim serving cells. In the last RAN4 meeting some companies proposed to define both delay and interruption requirement for the serving cell on which UE is doing BWP switching. However, in our understanding in RAN4 we only need to define delay requirement for the serving cell on which UE is doing BWP switching. Similar situation can be found in eMTC. As we all know, eMTC support frequency hopping. In RAN1 specification a guard period for narrowband and wideband retuning is defined [3]
	-
If the UE retunes from a first narrowband carrying PUSCH to a second narrowband carrying PUSCH, or if the UE retunes from a first narrowband carrying PUCCH to a second narrowband carrying PUCCH,

-
if 
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, a guard period is created by the UE not transmitting the last SC-FDMA symbol in the first subframe;

-
if 
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, a guard period is created by the UE not transmitting the last SC-FDMA symbol in the first subframe and the first SC-FDMA symbol in the second subframe.

-
If the UE retunes from a first narrowband carrying PUCCH to a second narrowband carrying PUSCH,

-
if the PUCCH uses a shortened PUCCH format and 
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, a guard period is created by the UE not transmitting the last SC-FDMA symbol in the first subframe;

-
if the PUCCH uses a shortened PUCCH format and 
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, a guard period is created by the UE not transmitting the last SC-FDMA symbol in the first subframe and the first SC-FDMA symbol in the second subframe;

-
if the PUCCH uses a normal PUCCH format, a guard period is created by the UE not transmitting the first 
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 SC-FDMA symbols in the second subframe.

-
If the UE retunes from a first narrowband carrying PUSCH to a second narrowband carrying PUCCH,

-
a guard period is created by the UE not transmitting the last 
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 SC-FDMA symbols in the first subframe.


Meanwhile there is no interruption requirement was defined in RRM specification. This is more like scheduling applicability rather than interruption to the “victim” serving cell. Therefore, we prefer to only define delay requirement for the serving cell on which UE is doing BWP switching in RAN4 specification, and define scheduling applicability in RAN1 specification. As for interruption, we only need to define requirement for other serving cells in RAN4 specification.
Proposal 2: for the cell on which UE is doing BWP switching, RAN4 is to define BWP switching delay requirement only. No need to define interruption requirement.
3. Conclusions
In this contribution we further discuss the RRM requirement for BWP switching. After discussion, the following conclusions are provided.
Observation 1: 600us BWP switching delay is too stringent from UE perspective.
Proposal 1: delay for BWP switching involved only baseband parameters change shall be the same as the delay needed for BWP switching with SCS change only.
Proposal 2: for the cell on which UE is doing BWP switching, RAN4 is to define BWP switching delay requirement only. No need to define interruption requirement.
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