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1. Introduction

There are many technical details in defining the interruption requirements. This paper provides further analysis on the requirements and try to correct the incorrect ones.
2. Discussion
2.1 Interruptions at SCell addition/release
· When one E-UTRA SCell is added or released

When one E-UTRA SCell is added or released, the interruption Y1 (if the activated serving cells are in the same band as any of the E-UTRA SCells being added or released) shall consider two scenarios: synchronization and asynchronization. Although for intra-band EN-DC, only collocated deployment is applied. However this can’t guarantee the less time difference between two nodes. As we know the MRTD for intra-band EN-DC are specified for synchronization and asynchronization cases in [TS 38.133]. 
	7.6.3
Minimum Requirements for intra-band EN-DC

For intra-band EN-DC, only collocated deployment is applied.

The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal from E-UTRA PCell and slot timing of signal from PSCell as shown in Table 7.6.2-1 for E-UTRA FDD-NR FDD intra-band EN-DC provided the UE indicates that it is capable of asynchronous EN-DC operation[16].

The UE shall be capable of handling at least a relative receive timing difference between subframe timing of signal from E-UTRA PCell and slot timing of signal from PSCell as shown in Table 7.6.3-1. The requirements for synchronous EN-DC are applicable for E-UTRA TDD-NR TDD and E-UTRA FDD-NR FDD intra-band EN-DC.

Table 7.6.3-1 Maximum receive timing difference requirement for intra-band synchronous EN-DC
Sub-carrier spacing in E-UTRA PCell (kHz)

DL Sub-carrier spacing in PSCell (kHz) Note1
Maximum receive timing difference (µs)

15

15

3

15

30

3

15

60

3

NOTE 1:
DL Sub-carrier spacing is min{SCSSS, SCSDATA}.

Table 7.6.3-2
Void
[TS 38.133]
Table 7.6.2-1: Maximum receive timing difference requirement for asynchronous EN-DC
Sub-carrier spacing in E-UTRA PCell (kHz)

DL Sub-carrier spacing  in PSCell (kHz) (Note 1)
Maximum receive timing difference (µs)

15

15

500

15

30

250

15

60

125

15

120Note2
62.5

NOTE 1:
DL Sub-carrier spacing is min{SCSSS, SCSDATA}.

NOTE 2:
For E-UTRA FDD-NR FDD and E-UTRA TDD-NR TDD intra-band EN-DC, for which the requirement is defined in Section 7.6.3 and this Table 7.6.2-1 is also applicable, the scenario with 120kHz does not exit.



Proposal 1: Y1 shall distinguish sync and async scenarios when one E-UTRA SCell is added or released.
Table 8.2.1.2.3-1: Interruption length X1 and Y1 at SCell addition/Release
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	NR Slot length (ms)
	Interruption length X1 slot
	Interruption length Y1 slotNote 1

	
	
	Sync
	Async
	Sync
	Async

	0
	1
	1
	2
	1
	2

	1
	0.5
	2
	3
	2
	3

	2
	0.25
	5
	4
	5

	3
	0.125
	9
	8
	9


· When one SCell is added or released
This case belongs to CA scenario and different from the previous case which belongs to DC. CA scenario is 
Synchronized. The MRTD requirements for intra-band and inter-band are specified as below [TS38.133].
	7.6.4 Minimum Requirements for NR Carrier Aggregation

For intra-band CA, only collocated deployment is applied. For intra-band non-contiguous NR carrier aggregation, the UE shall be capable of handling at least a relative receive timing difference between slot timing of different carriers to be aggregated at the UE receiver as shown in Table 7.6.4-1 below.

Table 7.6.4-1: Maximum receive timing difference requirement for intra-band non-contiguous NR carrier aggregation
Frequency Range

Maximum receive timing difference (µs) 

FR1

3

FR2

3

For inter-band NR carrier aggregation, the UE shall be capable of handling at least a relative receive timing difference between slot timing of different carriers to be aggregated at the UE receiver as shown in Table 7.6.4-2 below.
Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation
Frequency Range

Maximum receive timing difference (µs) 

FR1

33

FR2

8

Between FR1 and FR2

25 



Regarding X1 (intra-band), if the to-be-added NR SCell is on FR1 and the victim NR PSCell/SCell is on FR2. When the SCS of the victim cell is 60kHz, 25us is 10% of a slot (25/250=10%). When the SCS of the victim cell is 120kHz, 25us is 10% of a slot (25/125=20%). Recalling the LTE synchronous case with 33us MRTD, 33us is 3.3% of a slot which is greater. Thus we suggest that 
Proposal 2: X1 shall increase for large SCS when one NR SCell is added or released in FR1 and FR2 cases.
Table 8.2.1.2.3-2: Interruption length X1 and Y1 at SCell addition/Release
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	NR Slot length (ms) of victim cell
	Interruption length X1 slot 
	Interruption length Y1 slotNote 

	0
	1
	1
	1

	1
	0.5
	2
	2

	2
	0.25
	4
	Aggressive cell is on FR2
	4

	
	
	
	Aggressive cell is on FR1
	5

	3
	0.125
	8
	Aggressive cell is on FR2
	8

	
	
	
	Aggressive cell is on FR1
	9


2.2 Interruption at SCell activation/deactivation
Currently the interruption requirements at SCell activation and deactivation are similar as SCell addition/release, and the difference is that the interruption is derived based on 0.5ms of activation action. So the two issues identified in SCell addition/release shall be resolved here as well.
2.3 Interruptions during measurements on SCC 
· Measurements on the E-UTRA SCC with the deactivated E-UTRA SCell

X3 is the interruption for inter-band EN-DC.  LTE and NR can be sync (MRTD=33us) and async. So we propose that X3 shall consider sync and async case.
X3 is the interruption for intra-band EN-DC. Although for intra-band EN-DC, only collocated deployment is applied. However this can’t guarantee the less time difference between two nodes. So we propose Y3 shall consider sync(MRTD=3us) and async case.

Proposal 3: X3 and Y3 shall consider both sync and async cases.

Table 8.2.1.2.5-1: Interruption length X3 and Y3 at measurements on deactivated E-UTRA SCC
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	NR Slot length (ms)
	Interruption length X3 slot
	Interruption length Y3 slot

	
	
	Sync
	Async
	Sync
	Async

	0
	1
	1
	2
	1
	2

	1
	0.5
	1 
	2
	1
	2

	2
	0.25
	3
	2
	3

	3
	0.125
	5
	4
	5


3. Conclusions
In this contribution we provide further discussion on interruption requirements. After discussion, the following proposals are made:
Proposal 1: Y1 shall distinguish sync and async scenarios when one E-UTRA SCell is added or released.

Table 8.2.1.2.3-1: Interruption length X1 and Y1 at SCell addition/Release
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	NR Slot length (ms)
	Interruption length X1 slot
	Interruption length Y1 slotNote 1
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	Sync
	Async

	0
	1
	1
	2
	1
	2

	1
	0.5
	2
	3
	2
	3

	2
	0.25
	5
	4
	5

	3
	0.125
	9
	8
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Proposal 2: X1 shall increase for large SCS when one NR SCell is added or released in FR1 and FR2 cases.
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	NR Slot length (ms) of victim cell
	Interruption length X1 slot 
	Interruption length Y1 slotNote 

	0
	1
	1
	1

	1
	0.5
	2
	2

	2
	0.25
	4
	Aggressive cell is on FR2
	4

	
	
	
	Aggressive cell is on FR1
	5

	3
	0.125
	8
	Aggressive cell is on FR2
	8

	
	
	
	Aggressive cell is on FR1
	9


Proposal 3: X3 and Y3 shall consider both sync and async cases.
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	NR Slot length (ms)
	Interruption length X3 slot
	Interruption length Y3 slot

	
	
	Sync
	Async
	Sync
	Async

	0
	1
	1
	2
	1
	2

	1
	0.5
	1 
	2
	1
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	2
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	3
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	4
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