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Introduction  
One of the characteristics of NR is that it provides great flexibility to support different kinds of applications, including eMBB and URLLC. In this contribution we discuss how these features are captured in specifications and we propose directions to simplify the development of the ecosystem for applications dependent on URLLC functionality.

Discussion
In Rel-15 several features have been introduced which are expected to cover different market needs. While many of those are relevant for most devices in general, there are feature which have been developed with the intention of addressing requirements for URLLC type of operation, e.g. industrial applications. In Rel-16 these features are further expanded, including those developed under Industrial IOT [1] and URLLC WIs [2]. 

In fact, there are already 300+ Rel-15 features captured in TS38.306 [3], not including features that do not have associated capability, as discussed in [4]. In one hand this is a natural consequence of the fact that NR provides significant flexibility from its onset, but it is also due to the approach taken to define such features and capabilities, where most features capture only a fragment of the functionality it intends to support. For example, one would expect that a URLLC UE would support features such as pdsch-ProcessingType2 and pusch-ProcessingType2: 

	Definitions for parameters

	pdsch-ProcessingType2
Indicates whether the UE supports PDSCH processing capability 2. The UE supports it only if all serving cells are self-scheduled and if all serving cells in one band on which the network configured processingType2 use the same subcarrier spacing. This capability signalling comprises the following parameters for each sub-carrier spacing supported by the UE.
-	fallback indicates whether the UE supports PDSCH processing capability 2 when the number of configured carriers is larger than numberOfCarriers for a reported value of differentTB-PerSlot. If fallback = 'sc', UE supports capability 2 processing time on lowest cell index among the configured carriers in the band where the value is reported, if fallback = 'cap1-only', UE supports only capability 1, in the band where the value is reported;
-	differentTB-PerSlot indicates whether the UE supports processing type 2 for 1, 2, 4 and/or 7 unicast PDSCHs for different transport blocks per slot per CC; and if so, it indicates up to which number of CA serving cells the UE supports that number of unicast PDSCHs for different TBs. The UE shall include at least one of numberOfCarriers for 1, 2, 4 or 7 transport blocks per slot in this field if pdsch-ProcessingType2 is indicated.

	pusch-ProcessingType2
Indicates whether the UE supports PUSCH processing capability 2. The UE supports it only if all serving cells are self-scheduled and if all serving cells in one band on which the network configured processingType2 use the same subcarrier spacing. This capability signalling comprises the following parameters for each sub-carrier spacing supported by the UE.
-	fallback indicates whether the UE supports PUSCH processing capability 2 when the number of configured carriers is larger than numberOfCarriers for a reported value of differentTB-PerSlot. If fallback = 'sc', UE supports capability 2 processing time on lowest cell index among the configured carriers in the band where the value is reported, if fallback = 'cap1-only', UE supports only capability 1, in the band where the value is reported;
-	differentTB-PerSlot indicates whether the UE supports processing type 2 for 1, 2, 4 and/or 7 unicast PUSCHs for different transport blocks per slot per CC; and if so, it indicates up to which number of CA serving cells the UE supports that number of unicast PUSCHs for different TBs. The UE shall include at least one of numberOfCarriers for 1, 2, 4 or 7 transport blocks per slot in this field if pusch-ProcessingType2 is indicated.




However, those are not enough to provide the expected functionality for devices in an industrial environment or any other environment requiring URLLC type of performance. Any meaningful URLLC UE will need to implement other features in addition, for example: 

	Definitions for parameters

	pdsch-MappingTypeB
Indicates whether the UE supports receiving PDSCH using PDSCH mapping type B.

	pdcch-MonitoringAnyOccasionsWithSpanGap
Indicates whether the UE supports PDCCH search space monitoring occasions in any symbol of the slot with minimum time separation between two consecutive transmissions of PDCCH with span up to two OFDM symbols for two OFDM symbols or span up to three OFDM symbols for four and seven OFDM symbols. Value set1 indicates the supported value set (X,Y) is (7,3), value set2 indicates the supported value set (X,Y) is (4,3) and (7,3) and value set 3 indicates the supported value set (X,Y) is (2,2), (4,3) and (7,3).

	pdsch-RepetitionMultiSlots
Indicates whether the UE supports receiving PDSCH scheduled by DCI format 1_1 when configured with higher layer parameter pdsch-AggregationFactor > 1, as defined in 5.1.2.1 of TS 38.214 [12].

	pusch-RepetitionMultiSlots
Indicates whether the UE supports transmitting PUSCH scheduled by DCI format 0_1 when configured with higher layer parameter pusch-AggregationFactor > 1, as defined in clause 6.1.2.1 of TS 38.214 [12].




It might be difficult to identify a unique set of parameters that will be enough to characterize all possible URLLC type of applications, as some might prioritize latency performance over reliability and vice-versa. In any case, the development of corresponding devices and networks can be significantly simplified if there are agreed sets of features which are expected to be considered together to deliver the expected functionality. Given that defining such sets of features require deep knowledge of 3GPP specifications, it is our understanding that such definition is in the scope of 3GPP work.

Proposal: 3GPP to consider defining set(s) of features in TS38.306 that are expected to be implemented together by devices supporting URLLC-type of functionality.


Summary
In this contribution we have discussed the definition of features supporting URLLC functionality in NR and we make the following proposal:
[bookmark: _GoBack]Proposal: 3GPP to consider defining set(s) of features in TS38.306 that are expected to be implemented together by devices supporting URLLC-type of functionality.
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