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Introduction
In the previous RAN4 meeting a way forward on NR URLLC BS performance requirements was approved [1]. In this paper we provide our view on remaining open issues.
Discussion
In the previous RAN4 meeting the following agreements were reached on requirements for Rel-16 URLLC features
	· Whether to define performance requirements for PUSCH repetition type B
· Postpone the decision in next RAN4 meeting, and till Dec 2020 focused on Rel-15 test cases open issues.
· Whether to define performance requirements for Inter-UE multiplexing
· Agreement: Do not define the performance requirement for inter-UE multiplexing as no demodulation impact is expected. 


Based on 38.214 the following procedure is defined for PUSCH transmission with repetition Type B
	For PUSCH repetition Type B, except for PUSCH transmitting CSI report(s) with no transport block, the number of nominal repetitions is given by numberOfRepetitions-r16. For the n-th nominal repetition, n = 0, …, numberOfRepetitions-r16 - 1,


-	The slot where the nominal repetition starts is given by , and the starting symbol relative to the start of the slot is given by .


-	The slot where the nominal repetition ends is given by , and the ending symbol relative to the start of the slot is given by .


Here is the slot where the PUSCH transmission starts, and is the number of symbols per slot as defined in Clause 4.3.2 of [4, TS38.211].
…
For PUSCH repetition Type B, after determining the invalid symbol(s) for PUSCH repetition type B transmission for each of the K nominal repetitions, the remaining symbols are considered as potentially valid symbols for PUSCH repetition Type B transmission. If the number of potentially valid symbols for PUSCH repetition type B transmission is greater than zero for a nominal repetition, the nominal repetition consists of one or more actual repetitions, where each actual repetition consists of a consecutive set of all potentially valid symbols that can be used for PUSCH repetition Type B transmission within a slot. An actual repetition with a single symbol is omitted except for the case of L=1. An actual repetition is omitted according to the conditions in Clause 9, Clause 11.1 and Clause 11.2A of [6, TS38.213]. The redundancy version to be applied on the nth actual repetition (with the counting including the actual repetitions that are omitted) is determined according to table 6.1.2.1-2. 


Based on this procedure we have nominal repetitions, which have rather flexible mapping. Several nominal repetitions can be mapped within one slot and one nominal repetition can be mapped across slot boundary. After nominal repetitions are mapped, determination of actual repetitions is applied based on procedure defined in TS 38.214. In Figure 1 we provide several examples of PUSCH transmissions for repetition type B, where K denotes the configured number of actual repetitions numberOfRepetitions-r16.
	L = 7; S = 0; K = 4
[image: ]
	L = 8; S = 12; K = 2
[image: ]

	[bookmark: _Ref59554064]Figure 1. Examples of PUSCH transmission for Repetition Type B.


From these figures we can observe that we can have scenarios with multiple actual repetitions within one slot and, also, actual repetitions can have different durations (i.e. number of OFDM symbols).
Usually PUSCH requirements are defined in unified manner and applicable for FDD and different TDD scenarios with different UL/DL patterns. Based on our understanding, it is rather hard to define practical PUSCH configuration with mapping of nominal repetition across slot boundary and ensure that such configuration will be applicable for all TDD cases. Therefore, we suggest defining a test for scenario where several actual repetitions are transmitted within one slot. For example, we can consider scenario with S = 0, L = 7 and 2 repetitions.
Proposal 1:	Define Rel-16 URLLC BS demodulation requirements to verify PUSCH repetition Type B using the following assumptions:
· S = 0
· L = 7
· [bookmark: _GoBack]Number of repetitions = 2
Conclusion
In this paper we provided view on URLCC BS performance requirements and made the following proposals:
Proposal 1:	Define Rel-16 URLLC BS demodulation requirements to verify PUSCH repetition Type B using the following assumptions:
· S = 0
· L = 7
· Number of repetitions = 2
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