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1. Introduction
In WID [1], it was agreed to discuss the testability for certain URLLC features in phase 1. In this paper, we discuss our views on testability for URLLC. 
2. Testability of 99.999% Reliability
One of the key features for URLLC is 99.999% reliability which means 10-5 PDSCH BLER. To be able to confidently say that this low BLER has been achieved, we will need to have at least 100 such error instances. That will translate to having continuous grant for at least 107 slots for FDD and even more slots for TDD based on percentage of DL slots. Assuming 15kHz SCS for FDD, this is equivalent to running continuous grants for ~3 hours. This long duration test may produce some problems. We propose the following.

Proposal 1: Consider below two options for running tests for testing 10-5 PDSCH BLER:

· Option 1: Run the test continuously for long enough time ~3hrs.

· Option 2: Run multiple small duration tests with different channel seeds and combine the results later.
We further discuss the pros and cons of each option:

Pros for Option 1:
· Test needs to be run only once as opposed to Option 2, where call setup needs to be done for each run and that will add to the total test duration.

Cons for Option 1:

· Log size for this long run will be huge in size. So, UE and TE can run into issues when storing these logs for processing and debugging.
· UE may heat up after receiving continuous grants for such long duration. This may create some thermal issues.
· TE may also have some issues with continuously transmitting grants for such a long time.
Pros for Option 2:

· Shorter duration tests will avoid any issues related to long duration of tests. It will be just like running any other demodulation test.

Cons for Option 2:

· RRM connection procedure will have to be repeated for each run since TE will have to be reset to change the channel seed. This will add to the total test duration.
3. Testability of Low Latency
RAN1 has defined UE PDSCH processing capability 2 for low latency purposes in TS 38.214 as below.
Table 5.3-2: PDSCH processing time for PDSCH processing capability 2
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	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB

	0
	3

	1
	4.5

	2
	9 for frequency range 1


So, UE should be able to send the ACK/NACK within a few symbols from last symbol of the received PDSCH grant. To achieve this, at least following needs to happen:
· gNB should schedule PDSCH Type B grant so that there is time for UE to process the grant within the same slot by following PDSCH processing capability 2.

· UL should be available for UE to send the ACK/NACK back to gNB after processing the grant. For FDD, this is easy to make sure since UL is FDM’ed with DL. However, for TDD, we need to make sure that UL is available for sending ACK/NACK as soon as UE finishes processing the grant.

Therefore, we propose the following.

Proposal 2: Use 2 symbol PDSCH Type B grant and set HARQ parameter k1 = 0 for testing URLLC low latency.

Proposal 3: Use FR1.30-2 (DDDSU, S = 10D+2G+2U) slot pattern and schedule grant only on S slot for testing URLLC low latency for TDD. 
4. Conclusions
This paper discusses the testability of certain URLLC features as outlined in phase 1 of WID [1]. Following has been proposed:
Proposal 1: Consider below two options for running tests for testing 10-5 PDSCH BLER:

· Option 1: Run the test continuously for long enough time ~3hrs.

· Option 2: Run multiple small duration tests with different channel seeds and combine the results later.
Proposal 2: Use 2 symbol PDSCH Type B grant and set HARQ parameter k1 = 0 for testing URLLC low latency.
Proposal 3: Use FR1.30-2 (DDDSU, S = 10D+2G+2U) slot pattern and schedule grant only on S slot for testing URLLC low latency for TDD. 
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