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1 Introduction

RAN1 #93 marks the last RAN1 meeting for Rel-15, and one of the details to be clarified relates to how URLLC-related features are going to be handled in RAN1 specifications, and whether any special handling is necessary. 
In the contribution, we present our views on the above.  
2 URLLC in RAN1 specifications
2.1 Visibility of “URLLC” in RAN1 specifications

So far, RAN1 has made various agreements, working assumptions, conclusions that include the phrase “for URLLC”. 
These are listed in the Appendix: List of RAN1 decisions “for URLLC”.
From the list in the Appendix, it could appear that there is a need to reflect the “for URLLC” condition in RAN1 specifications. However, a closer inspection reveals that this is not the case. Most of the qualifiers in the RAN1 decisions are specifically in the context of following the WI objectives that followed from the motivation of certain target use cases. 
Specifically, in the above list, we see mostly decisions related to the support of CQI/MCS enhancements with the key component features being support of configurable BLER targets for CSI feedback, and corresponding CQI and MCS tables to realize enhanced link adaptation and scheduling motivated by ultra-reliability targets for URLLC. 

One apparent exception is the agreement on limiting to single-CW transmissions for URLLC. However, this should be interpreted as a design decision based on which further design elements and signaling aspects are to be determined, and not a core feature in itself. 

Next, considering possible enhancements to signaling, RAN1 has already concluded on no introduction of compact DCI format. Further, as analyzed in our companion contribution [3], we do not see the necessity to introduce any new DCI format to serve URLLC use cases in Rel-15. Thus, in effect, the Layer 1 signaling mechanism can reuse the existing mechanisms defined in the context of eMBB and low latency part of URLLC as part of the “Rel-15 December 2017 drop”. 
In terms of higher layer signaling, most expected configurations relate to configurable BLER targets, and new configurations for CQI and MCS tables can simply be defined as part of the supported feature group, without any need for associating to particular service type.
Thus, we make the following observation.

Observation 1:
· URLLC as a service type or URLLC UEs as a class of UEs need not be visible in the RAN1 specifications.
2.2 Bundling of UE features for URLLC 

There are certain features in Rel-15 NR that can be considered to be motivated by URLLC use cases – either to satisfy low-latency and/or ultra-reliability requirements. At the same time, “URLLC” is seen not to define a single point in the latency-reliability plane, but rather defines a union of different combinations of latency-reliability-throughput requirements, that is expected to be used in a diverse sets of applications. 
Thus, from a physical layer specification perspective, there is no need to classify UEs by restricting to certain very specific requirements – depending on target real-world use cases, flexible UE implementations may be realized to cater to different dimensions of URLLC use cases in Rel-15 and beyond.
Further, most of the features that may be relevant to URLLC use cases are not necessarily inter-dependent or coupled from a use case perspective. A UE could very well support a set of these and not the rest, and still be able to satisfy many of the requirements and use cases identified in the industry as examples of URLLC applications. Any inter-dependency between UE features can already be clearly established via the existing UE feature grouping and definitions of the pre-requisite feature groups. 

Furthermore, it should be noted that there was no identification or bundling of features necessary for support of the low latency component of URLLC so far. These are simply facilitated by the ability to configure certain features or parameters appropriately, and specifications provide the means and flexibility to tune them to different applications.
Following the above, we come to the following observation and proposal: 
Observation 2:
· There is no need for further bundling or grouping of URLLC-related feature groups. 
Proposal 1:
· Any new feature groups introduced in the context of ultra-reliability component of URLLC in NR Rel-15 are defined as UE optional features without any further bundling.
3 Conclusions

In this contribution, presented our views on specifying URLLC-related features in RAN1 specifications. Based on the presented discussion, we summarize our views as follows:
Observation 1:
· URLLC as a service type or URLLC UEs as a class of UEs need not be visible in the RAN1 specifications.
Observation 2:
· There is no need for further bundling or grouping of URLLC-related feature groups. 
Proposal 1:
· Any new feature groups introduced in the context of ultra-reliability component of URLLC in NR Rel-15 are defined as UE optional features without any further bundling.
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Appendix: List of RAN1 decisions “for URLLC” (since December drop)
	RAN1 #92 meeting [1]:

Agreements:

· The two BLER targets for CQI reporting that are configurable for URLLC are to be down-selected from one of the following options:

· Option A. (10-1, 10-4)

· Option B. (10-1, 10-5)

· Option C. (10-3, 10-5) 

· Option D. (10-2, 10-4)

· Companies are encouraged to consider the following when performing evaulations for down-selection of BLER targets for CQI reporting, e.g., 

· Resource efficiency: e.g., number of RE occupied, probability of blocking

· Feasibility of UE producing accurate CQI estimation for CQI reporting. Each company can provide views from their perspective. Assume existing definition of CSI reference resource.

· The distance in SNR (dB) between the two target is sufficient to generate distinct CQI in typical operation.

· UE complexity of being able to generate CQI report for 3 BLER targets  (e.g., Option (C) and (D) in certain cases) vs 2 BLER targets (Option (A) and (B))

· achieved latency

Conclusion:

· Regarding the number of CQI table to define for URLLC, finalize after the two BLER targets values for CQI reporting are agreed

Agreements:

· For new CQI table and MCS table constructed specifically for URLLC, 256QAM is not included.

· Lowest spectral efficiency in any/all CQI table is not lower than 30/1024 * 2 (QPSK)

· Highest spectral efficiency in any/all CQI table is not greater than a value, where the value is selected from one of the following: 

a) 666/1024 * 6

b) 772/1024 * 6

c) 873/1024 * 6

d) 948/1024 * 6 

· Lowest spectral efficiency in any/all MCS table is not lower than 30/1024 * 2.

· Highest spectral efficiency in any/all MCS table is not greater than a value, where the value is selected from the following: 

a) 666/1024 * 6

b) 772/1024 * 6

c) 873/1024 * 6

d) 948/1024 * 6 

Agreements:

· Only single transport block (i.e., a single CW) transmission is supported for URLLC in Rel-15.

RAN1 #92bis meeting [2]:

Agreements:

· The two BLER targets that are configurable for URLLC for CSI reporting are:

· Option B. (10-1, 10-5)

· Note: The definition of the test case for the BLER target of 10-5 should take into account channel and interference variations and estimation errors.

Agreements:

· Highest spectral efficiency for CQI based on 10-5 BLER target for URLLC is no more than 772/1024*6

· Highest spectral efficiency for CQI based on 10-1 BLER target for URLLC is no more than 873/1024*6

· It doesn’t necessarily mean that the CQI table introduced for eMBB can not be directly reused for URLLC – it’s still a separate discussion

· Note that 

· Whether or not to have two tables or a single table covering both BLER targets is a separate issue

Agreements:

· In total, there are two CQI tables for URLLC CQI reporting

· The first table for URLLC CQI reporting is the same as the existing 64QAM CQI table without any change, which is for BLER target 10-1 for URLLC
· Note: this means the agreement on “Highest spectral efficiency for CQI based on 10-1 BLER target for URLLC is no more than 873/1024*6” is overturned

· The new table will have entries corresponding to BLER target 10-5

· For CSI reporting, the CQI field is 4-bit.

Agreements:

· For BLER 10-5, 

· Companies are encouraged to perform simulations for the new CQI table for URLLC, including

· The lowest SE entry 

· E.g., 30~50/1024*2

· Note that the highest SE entry of no more than 772/1024*6 is already agreed

· Consider using approximately equally spaced SNR values

· Other options are not precluded

· Whether or not some existing CQI entries for BLER 10-1 can be reused

· Consider exsiting CQI entires when applicable

· In total 15 CQI entries (+1 OOR entry)

· In performing the simulations, consider

· Fading channel (TDL-A, 30ns) & (TDL-C, 300ns)

· Other options are not precluded

· Payload of 32 bytes

· Other payload sizes can also be considered, up to each company

· SNR at 5% geometry for the lowest SE entry

· Other options are not precluded

· For other simulation assumptions, refer to agreements from RAN1#92

· Similar considerations are also applicable to the MCS table evaluations
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