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1 Introduction
In RAN #84, NR Light was considered as one of the potential work areas for Rel-17 and two phases of email discussion have been completed. In phase 1 email discussion, three main use cases were highlighted by many companies [1]. Based on these use cases, i.e. industrial wireless sensors, surveillance camera and wearables, many requirements and evolution areas such as UE complexity reduction, power saving dedicated for NR Light devices have been proposed. In phase 2 email discussion, a draft WID is provided and some issues are further discussed. 
In this contribution, we provide our views on the scope of NR light.
2 Discussion
2.1 Complexity reduction
For complexity reduction of NR Light devices, many methods are proposed such as reducing number of UE RX/TX antennas, bandwidth reduction, relaxing UE processing time or capability. However, the performance loss caused by these proposed solutions is not clear. In addition, how much cost/complexity can be reduced is also unclear.  In our view, all these objectives need to be studied and evaluated to identify a tradeoff between potential performance loss (e.g. coverage loss) and cost/complexity reduction. In other words, a study phase should be needed before a WI for NR Light. Based on the evaluation in study phase, we can determine which methods can be used as standardization techniques. Besides, as many companies mentioned in the email discussion, more studies and evaluations would help to narrow down the scope of the WI. So, a study phase is needed for Rel-17 NR light.
During study item stage of low cost LTE MTC UEs, extensive evaluations are performed on the aspects including UE cost and complexity, coverage, data rate, spectral efficiency, and power consumption, etc.  The evaluation results and cost analysis are captured in TR36.888 [2]. Therefore, NR light evaluation should also include similar evaluation contents. In addition, considering that the NR light UE has higher requirements on latency and data rate than LTE MTC UEs, NR light evaluation also needs to include latency. Besides, reliability, backward compatibility and coexistence with wideband UEs also need to be considered. In addition, the evaluation and cost analysis on FR2 can be quite different from FR1. Therefore, we cannot just reference to the evaluation results or analysis on LTE MTC UEs. Proper evaluation and careful cost analysis are required for NR Light considering different use cases. 
For connection density, potential high density of NR Light devices should be considered from the network perspective as this is essential especially for the use case of industrial sensors. In other use cases, high connection density is also a challenge to the network, e.g., Video Surveillance. For different use cases, different requirements of connection density should be studied and identified. 
In addition, it is not desirable to the network if NR Light UEs can freely report different sets of UE capabilities in a very flexible manner. Some kinds of UE types in terms of profiles or UE categories should be defined to map each type of NR Light UEs to a set of requirements for the three NR Light use cases.    

[bookmark: _GoBack]According to the above discussions, we have the following proposals:
Proposal 1: A study phase or SI is needed for Rel-17 NR Light. 
Proposal 2: Add the following objective to the WID to make it clear that cost analysis and evaluation of complexity-performance trade-off are performed.
Study evaluation methodology and assumptions for the use cases of industrial wireless sensors, video surveillance and wearables.  Perform cost analysis and evaluation of complexity-performance trade-off on the UE features identified reduced complexity for these use cases.  Consider at least the following aspects for evaluation:
· UE cost and complexity 
· Coverage
· Spectral efficiency
· Power consumption
· Reliability and latency
· Backward compatibility and coexistence with wideband UE 
· Support of high UE density
Proposal 3: Study UE categories/types/profiles and the corresponding requirements for different use cases of NR Light. 
2.2 Power saving and coverage enhancement
For power saving, there is ongoing discussion in another email thread, i.e. power saving email discussion. Generally, the solutions specified in power saving WI can be applicable to both normal NR UEs and NR Light UEs. Rel-17 NR light item should avoid studying power saving solutions that may overlap with the studies in power saving WI, e.g., UE power saving in RRC Idle/Inactive and power saving for stationary/limited mobility devices. If necessary, NR light item may study power saving solution dedicated for NR Light. However, due to limited TUs for NR light, it is proposed power saving is not considered in Rel-17 NR Light.
For coverage enhancement, majority solutions studied in coverage enhancement SI can be applied to all UE categories. In order to avoid overlapping with studies in coverage enhancement SI, coverage enhancement is not considered in Rel-17 NR light.
What NR Light study should first do in the aspects of power saving and cover enhancements is to identify mandatory support of the existing features for coverage recovery and power saving.  For example, if a NR Light UE has reduced number of UE antennas, it is mandatory for the UE to support certain techniques (e.g. repetition) which can compensate the coverage loss due to reduced number of antennas.   
According to the above discussion, we have the following proposal:
Proposal 4: Identify mandatory support of the existing features on coverage recovery and power saving for NR Light UEs. Power saving and coverage enhancements are not considered in Rel-17 NR Light. 
3 Conclusion
In this contribution, we have presented some considerations on NR Light. The following proposals are given:
Proposal 1: A study phase or SI is needed for Rel-17 NR Light. 
Proposal 2: Add the following objective to the WID to make it clear that cost analysis and evaluation of complexity-performance trade-off are performed.
Study evaluation methodology and assumptions for the use cases of industrial wireless sensors, video surveillance and wearables.  Perform cost analysis and evaluation of complexity-performance trade-off on the UE features identified reduced complexity for these use cases.  Consider at least the following aspects for evaluation:
· UE cost and complexity 
· Coverage
· Spectral efficiency
· Power consumption
· Reliability and latency
· Backward compatibility and coexistence with wideband UE 
· Support of high UE density
Proposal 3: Study UE categories/types/profiles and the corresponding requirements for different use cases of NR Light. 
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