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Introduction
During recent meetings, testing for ultra-low BLER as well as other demodulation requirements (at higher BLER) have been discussed in the context of URLLC. The discussion has converged towards a set of assumptions, based on which simulations can be performed and requirements can be written.
In this contribution, we present some considerations on capturing the requirements in the specification and on applicability.
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The work has been performed within the context of the URLLC WI. In fact, URLLC is not a single feature but is a spectrum of applications with different requirements on reliability, latency, coverage etc. In the RAN1 specifications, the term URLLC is not used.
For the BS, three requirements will be defined:
· An ultra-low BLER + Ultra-low latency requirement and test (10^-5 BLER and no retransmissions and no slot aggregation)
· A requirement verifying performance with slot aggregation (targeting reliability, but not ultra-low latency) with BLER target 1%
· A requirement verifying performance with PUSCH mapping type B and a low number of symbols, verified at 30% BLER (verifying ultra-low latency but not reliability)
It is not clear that a BS would always be designed to perform all of these features; which features to support should be dependent on the deployment and application scenario of the BS. With this in mind, it is preferable to separate the 3 types of feature in the specification and to declare separately whether the BS meets performance requirements for each feature.
Proposal 1: The 3 types of feature (ultra-low BLER, slot aggregation and low latency with low number of symbol) should be treated separately in the specifications.
Proposal 2: The BS declares support for each of the 3 features independently of the others.

When writing the specification text, to align to proposals 1 and 2 it is preferable if specifications are feature oriented and do not mention or treat URLLC as a concept.
Proposal 3: The specification should refer to the features mentioned in proposal 1 separately and not to URLLC as a collective group

The requirements could be incorporated into the specification as new sub-sections, or as additional sections within the PUSCH requirements. Our preference leans toward introducion as distinct tables within the PUSCH requirements.
Proposal 4: Introduce tables within the PUSCH requirements for (i) ultra-low BLER operation (ii) slot aggregation and (iii) type B mapping with reduced symbols.

During previous discussions, it has been proposed that for the ultra-low BLER requirement, a note should be added clarifying that the requirements do not on their own enable mission and safety critical operation. The exact wording of such a note should be discussed further, but here we note some aspects that the demodulation requirements do not capture:
· Reliability is specified, but not availability (i.e. it is proven that the demodulation achieves 10^-5 for a period of time, but not whether the performance can be achieved for every instant of a BS lifetime. For eMBB, availability is important; for safety critical applications it may be more important)
· Apart from baseband performance, aspects of RF performance may need further examination under more challenging conditions; for example the impact of AGC state changes, receiver blocking in the presence of other system interference etc.
· Performance of other aspects of the network, such as protocol software, interfaces etc. is not captured by the requirement
· Reliability in the transmit direction is not captured; again baseband may have some impact but also RF transient effects may impact achievable BLER
We do not believe that such considerations need to be captured by a note in the specifications, however given that other aspects exist it is useful to avoid that passing the demodulation requirement is understood as a claim that the whole system provides ultra-reliability in all conditions.
Further discussion on these aspects and specification organization should take place during the e-meeting. Apart from that, we propose that the usual procedure for splitting CR writing work between companies should be adopted.
Proposal 5: Split CR drafting for 38.104, 38.141-1 and 38.141-2 main section and annex between interested companies.

Conclusion
[bookmark: _GoBack]Proposal 1: The 3 types of feature (ultra-low BLER, slot aggregation and low latency with low number of symbol) should be treated separately in the specifications.
Proposal 2: The BS declares support for each of the 3 features independently of the others.
Proposal 3: The specification should refer to the features separately and not to URLLC
Proposal 4: Introduce tables within the PUSCH requirements for (i) ultra-low BLER operation (ii) slot aggregation and (iii) type B mapping with reduced symbols.
Proposal 5: Split CR drafting for 38.104, 38.141-1 and 38.141-2 main section and annex between interested companies.
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