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1.	Introduction
On interruption test cases (e.g. TS38.133 A.6.5.2 [1]), the interruptions caused by a UE can be observed by monitoring whether a discontinuous transmission (DTX) occurs during a scheduled UL transmission such as HARQ feedback by PUCCH or PUSCH. However, following the RMC e.g. A.3.1.1 PDSCH Reference measurement channel, PDSCH is allocated outside of the SMTC period and this causes an issue with which a test equipment cannot distinguish DTX during SMTC period. In this contribution we discuss this issue and propose a solution for it.

2.	Discussion
2.1 RRM PDSCH scheduling issue during SMTC for interference TC 
As mentioned in the introduction above, the interruptions caused by a UE can be observed by monitoring whether a DTX occurs during a scheduled UL transmission such as HARQ feedback by PUCCH or PUSCH. Thus for example in TS38.133 A.6.5.2.1, there is a description to continue sending PDSCH as follows.
	A.6.5.2	Interruption
A.6.5.2.1	Interruptions during measurements on deactivated NR SCC in FR1
A.6.5.2.1.1	Test Purpose and Environment
The purpose of this test is to verify that the UE missed ACK/NACK rate does not exceed the limits at NR PSCell interruptions during the measurement on the deactivated NR SCC. This test will verify the missed ACK/NACK rate for PCell in standalone NR specified in clause 8.2.2.2. Supported test configurations are shown in table A.6.5.2.1.1-1.
The general test parameters and NR cell specific test parameters are given in Table A.6.5.2.1.1-2 and A 6.5.2.1.1-3 below. In the test there are two cells: Cell1 and Cell2. Cell1 is PCell, Cell2 is an NR deactivated SCell. Cell1 shall be configured as PCell and Cell2 shall be configured as SCell. 
The test consists of one time period, with duration of T1. Prior to the start of the time duration T1, the UE is connected to Cell1 and Cell2. The point in time at which the RRC message including measCycleSCell or allowInterruptions for the deactivated NR SCells is received at the UE antenna connector defines the start of time period T1. During T1, PCell is continuously scheduled in DL.


However if we follow the current definition of RMC such as A.3.1.1.2, RMC is configured to allocate PDSCH at the outside of the SMTC period. Hence we cannot schedule PDSCH during the SMTC period and for example in inter-band TDD case, the none conformant interruption during the SMTC period cannot be detected as DTX due to a lack of the HARQ feedback.
Observation 1: Interruption cannot be detected during the SMTC period based on the current RMC configuration. 
Figure 2.1-1 depicts the example of scheduling for TDD, SCS 15 kHz case. Also from one of the parameter in the RMC “Radio frame not containing SSB” in the RMC, it is defined as 4 and normally PUSCH and PDSCH are not scheduled at the special subframe. (PDSCH is usually scheduled at SF #0,1,5,6 and PUSCH for HARQ are at SF #3,4,8,9.) Therefore the interruption at the special subframe cannot be detected, neither.
Observation 2: By following the normal scheduling procedure, the interruption at the special subframe cannot be detected, neither.

Figure 2.1-1: Example of interruption scheduling based on the RMC in A.3.1.1.2. TDD SCS 15 kHz Inter-band CA
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========Extract from TS 38.133 =================
A.3.1.1.2	TDD
Table A.3.1.1.2-1: PDSCH Reference Measurement Channels for SCS=15kHz
	Parameter
	Unit
	Value

	Reference channel
	
	SR.1.1 TDD
	
	
	
	
	
	

	Channel bandwidth
	MHz
	10
	
	
	
	
	
	

	Number of transmitter antennas
	
	1
	
	
	
	
	
	

	Allocated resource blocks for PDSCH Note 1
	
	24
	
	
	
	
	
	

	Allocated slots per Radio Frame
	
	
	
	
	
	
	
	

	  Radio frame containing SSB
	slots
	Note 5
	
	
	
	
	
	

	  Radio frame not containing SSB
	slots
	4
	
	
	
	
	
	

	MCS table
	
	64QAM
	
	
	
	
	
	

	MCS index
	
	4
	
	
	
	
	
	

	Modulation
	
	QPSK
	
	
	
	
	
	

	Target Coding Rate
	
	1/3
	
	
	
	
	
	

	Number of control symbols
	
	2
	
	
	
	
	
	

	PDSCH mapping type
	
	Type A
	
	
	
	
	
	

	Information Bit Payload
	
	
	
	
	
	
	
	

	  For slots with RMSI Note 2
	bits
	1608
	
	
	
	
	
	

	  For slots without RMSI
	bits
	1864
	
	
	
	
	
	

	Number of Code Blocks per slot
	
	1
	
	
	
	
	
	

	Binary Channel Bits Per slot
	
	
	
	
	
	
	
	

	  For slots with RMSI Note 2, Note 4 
	bits
	5184
	
	
	
	
	
	

	  For slots without RMSI Note 6
	bits
	6048
	
	
	
	
	
	

	Note 1:	Allocated outside the SMTC duration in time and in resource blocks which do not overlap with the resource blocks allocated for SS/PBCH block.
Note 2:	PDSCH is scheduled on the slots with RMSI.
Note 3:	If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in TS 38.213 [3].
Note 4:	Derived based on the PDSCH DMRS assumption: dmrs-TypeA-Position=2, dmrs-Type=1, dmrs-AdditonalPositions=2, maxLength=1, Antenna port index: 1000, and Number of PDSCH DMRS CDM group(s) without data: 2.
Note 5:	PDSCH is not scheduled in slots containing SSB according to the SSB configuration used in the test. SSB configurations are defined in clause A.3.10.
Note 6:	Derived based on the PDSCH DMRS assumption: dmrs-TypeA-Position=2, dmrs-Type=1, dmrs-AdditonalPositions=2, maxLength=1, Antenna port index: 1000, and Number of PDSCH DMRS CDM group(s) without data: 1.



 To correct the current issue, which are regardless with duplex modes or SCS, we propose to apply changes as follows.
Proposal 1: Apply following changes to the scheduling for the interruption test case.
· Shift SSB for SCell 10 ms
· Shift SMTC pattern to measure SCell 10 ms to make consistent with SSB 
· Define a new RMC to allocate PDSCH at special subframe only for SCS 15 kHz cases

Figure 2.1-2 depicts the scheduling after we apply changes above. All the possible interruptions can be detected by these changes.
Figure 2.1-2: Example of interruption scheduling based on Proposal 1 for TDD SCS 15 kHz Inter-band CA
[image: ]


3. Conclusion
In this contribution we have raised an issue with a scheduling of PDSCH during SMTC period for interruption test cases and proposed a solution for it. CR is not prepared in this meeting.
Observation 1: Interruption cannot be detected during the SMTC period based on the current RMC configuration. 
Observation 2: By following the normal scheduling procedure, the interruption at the special subframe cannot be detected, neither.
Proposal 1: Apply following changes to the scheduling for the interruption test case.
· Shift SSB for SCell 10 ms
· Shift SMTC pattern to measure SCell 10 ms to make consistent with SSB 
· Define a new RMC to allocate PDSCH at special subframe only for SCS 15 kHz cases
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SFN

SF 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

Slot U U D D S U U D D S U U D D S U U D D S U U D D

PDSCH (SR.1.1 TDD) x x x x x x x

SSB on Pcell(SSB.1 FR1) x x

SMTC for Pcell SSB frequency(SMTC.1) x x

SSB on Scell(SSB.1 FR1) x x

SMTC for Scell SSB frequency(SMTC.1) x x

Possible interruption x x x x

Not-allowed interruption x x x x x

Allowed DTX x x x

Not-allowed DTX x x

HARQ feedback (e.g. k1=3) x x x x x x x x x

2n-1 2n 2n+1 2n+2

interruption

not observed



interruption

not observed
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SFN

SF 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

Slot U U D D S U U D D S U U D D S U U D D S U U D D

PDSCH (new RMC) x x x x x x x x x x x

SSB on Pcell(SSB.1 FR1) x

SMTC for Pcell SSB frequency(SMTC.1) x

SSB on Scell(new SSB pattern) x

SMTC for Scell SSB frequency(new SMTC pattern) x

Possible interruption x x

Not-allowed interruption x x x

Allowed DTX x x

Not-allowed DTX x x x

HARQ feedback (e.g. k1=2) x x x x x x x x x x x x x

2n-1 2n 2n+1 2n+2


