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Introduction
During the last RAN4#94-bis-e meeting, good progress was made on the topic of URLLC BS demodulation requirements for high reliability but with higher BLER and/or lower confidence level and low latency [1]. 
Some remaining issues are captured in the corresponding WF [2].
In this contribution we will express our views on the captured open issues and open new discussions, if necessary.

[bookmark: _GoBack]

Discussion on open issues for BS high reliability

PUSCH aggregation factor for 15kHz DDDSU
In RAN4#94-bis-e no consensus was reached on how what PUSCH aggregation factor for 15kHz SCS and DDDSU TDD pattern should be used [2]:
	· PUSCH aggregation factor
· 15 kHz TDD with pattern DDDSU: 
· Option 1: n2
· Option 2: n8



The main reason for postponing the decision on this matter, was the observation that PUSCH aggregation opportunities are not counted as one would intuitively expect.
This can be quickly illustrated at an example that compared multi-slot PUCCH with multi-slot PUSCH:
	TDD pattern: DDDSU
AggregationFactor: n4
pusch-AggregationFactor			ENUMERATED {n2,n4,n8}
PUCCH-FormatConfig > nrofSlots		ENUMERATED {n2,n4,n8}
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We directly make the following observation from this example:
To achieve a 2 PUSCH transmissions multi-slot configuration in DDDSU, a PUSCH aggregation factor of n8 is required.
RAN4 to consider pusch-AggregationFactor=n8, to enable multi-slot PUSCH transmission.


Additional SCS/CBW combinations
In RAN4#94-bis-e no consensus was reached on introduction additional SCS/CBW combinations [2]:
	· SCS/CBW (15 KHz/10 MHz, 30 KHz/40 MHz have been agreed)
· Option 1: 15 KHz for 5/10 MHz, 30 KHz for 10/40 MHz
· Option 2: Only 15 KHz/10 MHz, 30 KHz/40 MHz



We don’t see 5MHz/15kHZ and 10MHz/30kHz as common use cases for high reliability, due to lack of frequency diversity. 
5MHz/15kHZ and 10MHz/30kHz are not common high reliability use cases, due to lack of frequency diversity.


Clarification of safety responsibilities
As usual, we would like to clarify that the passing of RAN4 performance requirements alone is not sufficient grounds to use URLLC features in safety critical environments.
A straightforward decision of the URLLC group on this matter would be appreciated in this meeting, so we can stop discussing this matter at each meeting.
RAN4 to include a disclaimer based on the following text:
Since the URLLC features of 5G NR will potentially be used in safety critical applications, the ultimately chosen statistical testing methodology for testing of these features must be verified by an independent body of experts/statisticians, before requirements and test can be used as basis for safety critical implementations. All statistical analysis and discussions provided in this meeting are to be taken as a best effort and is not to be taken as due diligence


Requirements for FR2
In RAN4#94-bis-e no consensus was reached on including requirements for FR2 [2]:
	· Whether to define requirements for FR2
· Option 1: No 
· Option 2: Yes



FR2 is not a common use case in high reliability use cases in our opinion. Please note that we previously agreed to split the requirements for low latency and high reliability, hence this opinion is only concerning “pure” high reliability use cases.
FR2 is not a commonly envisioned use case for “pure” high reliability.
RAN4 to not specify high reliability requirements for FR2.



Discussion on open issues for BS low latency

FR1 PUSCH mapping Type B
In RAN4#94-bis-e some configurations for BS FR1 URLLC demodulation requirements for PUSCH mapping Type B remained undecided [2]:
	· BS FR1 URLLC demodulation requirements for PUSCH mapping Type B
· Symbol length
· Option 1: 4os 
· Option 2: 7os 
· SCS/CBW (15 KHz/10 MHz, 30 KHz/40 MHz have been agreed)
· Option 1: 15 KHz for 5/10 MHz, 30 KHz for 10/40 MHz 
· Option 2: Only 15 KHz/10 MHz, 30 KHz/40 MHz 
· Test metrics
· Option 1: 70% throughput 
· Option 2: 30% BLER 
Note: Discuss whether to word as throughput, BLER, success rate or something similar.



At this point we are open to compromise on the topics of SCS/CBW combinations and test metrics.
However, since the average latency is directly related to the BLER in a HARQ enabled system, we feel it more appropriate to chose “BLER” as a test metric for low latency requirements.
No strong opinion on SCS/CBW combination addition and test metrics.

However, concerning the open issue of symbol length we are still concerned about the following observation:
Choosing 4 symbols for PUSCH prevents the use of DM-RS 1+1.
RAN4 to choose 7 symbols for PUSCH FR1 mapping type B.

We are aware that RAN1 has commonly assumed 4 symbols for URLLC, however 4 symbols are the worst-case scenario to us. It is the longest TDRA with only one DM-RS symbol possible, so it should not be chosen for low latency, and with only one more symbol we could have two DM-RS so it should also not be chosen for high reliability.
Please do not follow questionable “traditions” from RAN1. RAN1 seems to ignore the practical use cases. RAN1 seems to have chosen the worst case; we should go for a practical deployment and not worst case.



Conclusion
In this contribution we have provided our views on various open issue in URLLC BS demodulation requirements for high reliability but with higher BLER and/or lower confidence level and low latency. In particular we commented on PUSCH aggregation factors, additional SCS/CBWs, requirements for FR2, and TDRA configurations. 
We have made the following observations and proposals:

Discussion on open issues for BS high reliability
PUSCH aggregation factor for 15kHz DDDSU
1. To achieve a 2 PUSCH transmissions multi-slot configuration in DDDSU, a PUSCH aggregation factor of n8 is required.
1. RAN4 to consider pusch-AggregationFactor=n8, to enable multi-slot PUSCH transmission.

Additional SCS/CBW combinations
Observation 1: 5MHz/15kHZ and 10MHz/30kHz are not common high reliability use cases, due to lack of frequency diversity.

Clarification of safety responsibilities
Proposal 1: RAN4 to include a disclaimer based on the following text:
Since the URLLC features of 5G NR will potentially be used in safety critical applications, the ultimately chosen statistical testing methodology for testing of these features must be verified by an independent body of experts/statisticians, before requirements and test can be used as basis for safety critical implementations. All statistical analysis and discussions provided in this meeting are to be taken as a best effort and is not to be taken as due diligence.

Requirements for FR2
Observation 2: FR2 is not a commonly envisioned use case for “pure” high reliability.
Proposal 2: RAN4 to not specify high reliability requirements for FR2.

Discussion on open issues for BS low latency
FR1 PUSCH mapping Type B
Observation 3: No strong opinion on SCS/CBW combination addition and test metrics.
Observation 4: Choosing 4 symbols for PUSCH prevents the use of DM-RS 1+1.
Proposal 3: RAN4 to choose 7 symbols for PUSCH FR1 mapping type B.



References
[1] R4-2005590 Email discussion summary for [94e Bis][219] NR_L1enh_URLLC_Demod_Requirements, Moderator (Huawei, HiSilicon), RAN4#94-e-bis.
[2] R4-2005528, Way forward on NR URLLC BS performance requirements, Huawei, HiSilicon, RAN4#94-e-bis.

image1.png
toopatern 0l D DIl u o o oI u o o o u o o o u o o ollllu

PUSCH i 2 3 4
PUCCH 1 3 3 4




