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Introduction
In RANP#84, NR Light was considered as one potential work area for Rel-17 [1]. Email discussion is ongoing to encourage views on the following aspects, focusing on use cases and requirements before RANP#85 and drafting of SID/WID from RANP#85 to RANP#86 [2]. 
•	Define use cases and scenarios
•	Optimal operation for mid-tier NR devices (e.g MTC, wearables, etc…)
•	Coverage recovery for NR-Light devices (needed due to antenna gain loss) 
•	Includes power saving specific for these devices
•	No LPWA, no URLLC-specific enhancements
In this contribution, we summarize our view on the above and provide some revision on top of the draft SID/WID sent by the moderator [3] during email discussion.
Discussion
In our view, it could be beneficial in Rel-17 to define certain types of UEs with lower capability UEs compared with Rel-15 NR UEs, enabling new NR application scenarios in targeted business areas such as industrial wireless sensor networks (IWSN) and safe city (video surveillance, smart monitoring, etc.). However, in order to have a healthy development of the NR eMBB markets, it is necessary to make sure such complexity reduction is only performed on the targeted types of devices, instead of the eMBB type of devices. 
Proposal 1: A specification framework should be studied to ensure the relaxation of mandatory Rel-15 features only applies for the intended types of devices.
UE complexity reduction features
From the email discussion, we see that there are still divergent understanding of the performance requirements and capability levels for low complexity devices in different use cases. Fig.1 illustrates our view [4]. Therefore, a study phase is necessary and beneficial to understand which aspects and to what extent to be reduced. 
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	a) Diversified requirements.
	b) Diversified UE capabilities.


Figure 1 Summary of potential requirements and UE capability levels for different types of NR Light UEs.
Different levels of reduction may bring different impact to the system performance and thus impose different aspects to be enhanced or recovered. Those impacts should also be identified at the same time as the selection of the feature selected to reduce complexity. For instance, if the number of receive antennas is reduced to half, in some cases the DL coverage may need to be compensated in order to work without impacting network deployment. Another example, if the bandwidth of a UE is reduced to be less than the initial BWP of the legacy eMBB devices, then some enhancement in the initial access is needed to avoid putting extra constraints on the bandwidth for the initial access of the legacy UEs. 
Proposal 2: Start with a study phase to identify which UE complexity reduction features are targeted for the intended types of devices, and identify the necessary changes to limit degradation in system performance.
Enhancement in system aspects
Capability/complexity reduction from UE aspect does not imply capability reduction from the network side. On the contrary, either the large number of sensors with frequent reporting messages in the IWSN networks, or the dozens of cameras uploading video clips/real-time streams to the server in the video surveillance networks, poses new challenges in the system design to make the real deployment feasible. Therefore, techniques motivated from the network side that exploit the traffic features of these low complexity devices (such as the bullets listed below) should be studied in parallel to techniques motivated from the device aspect (such as UE power saving). For instance, 
1) High UE density for IWSN sensors. Techniques to offload traffic in both access and transmission that efficiently reduce collisions can be considered.
2) UL dominant traffic for video surveillance scenario. Techniques to enhance UL multiplexing can be considered.
3) Stationary devices and devices with limited mobility for both IWSN sensors and video surveillance cameras. RS and control overhead reduction can be considered in such cases.
Proposal 3: Techniques motivated by traffic features of the low complexity devices such as high UE density, UL dominant traffic, and stationary devices and devices with limited mobility should be studied in parallel to the techniques motivated from the devices aspect such as UE power saving.
Proposed SID/WID revision
Given the discussion in Section 2, we propose the following revision on the draft SID/WID sent by the moderator.

The work item includes the following objectives:
1. Study the feasibility of the specification framework for ensuring that relaxation of mandatory Rel-15 features only applies for the intended types of devices.
2. Identify which Study and specify UE complexity reduction features are targeted for the intended types of devices, such as the features listed below, and identify the necessary changes to limit degradation in system performance [RAN1, RAN2, RAN4]: 
· Reduced number of UE RX/TX antennas
· UE Bandwidth reduction. 
· Note: Rel-15 SSB bandwidth should be reused and L1 changes minimized 
· Lower UE power class 
· Half-Duplex-FDD 
· Relaxed UE processing time or capability 
· Reduced peak data rate
3. Study and specify UE power saving and battery lifetime enhancement for low complexity UEs [RAN2, RAN1]: 
· Reduced PDCCH monitoring such as fewer CORESET and search spaces configurations, and small numbers of blind decodes and CCE limits.
· UE power saving in RRC Idle/Inactive such as paging monitoring reduction (e.g., enhanced DRX), avoiding unnecessary system information monitoring,wake up signal and RRM relaxation
· Enhanced DRX for RRC Inactive and/or Idle 
· Optimization for stationary devices and devices with limited mobility
Note1: This work focuses on power saving features for low complexity devices with infrequent data transmission and DRX cycles typically longer than 2.56 seconds. During RAN#86 and RAN#87, overlap with potential power saving study is to be checked and resolved. 
4. Study enhancement in system aspects in deployment scenarios for the targeted types of devices with low complexity, considering at least the following cases Study system aspects and, if required, specify enhancements [RAN1, RAN2]:
· Coverage recovery to compensate for potential coverage reduction due to the device complexity reduction
· Backward compatibility and coexistence with Rel-15 wideband UE should be ensured 
· Support of high UE density
· Stationary devices and devices with limited mobility
Note2: Potential overall with coverage enhancements study is discussed and resolved in RAN#86 and RAN#87.
Note 3: The work defined above should not overlap with LPWA use cases.
Proposal 4: Adopt the above changes in section 3 on the objective (section 4) in the SID/WID.
Conclusion
In summary, we support the study of capability/complexity reduction for targeted types of devices other than eMBB in Rel-17. Regarding the scope of study, we have the following proposals. 
Proposal 1: A specification framework should be studied to ensure the relaxation of mandatory Rel-15 features only applies for the intended types of devices.
Proposal 2: Start with a SI to identify which UE complexity reduction features are targeted for the intended types of devices, and identify the necessary changes to limit degradation in system performance.
[bookmark: _GoBack]Proposal 3: Techniques motivated by traffic features of the low complexity devices such as high UE density, UL dominant traffic, and stationary devices and devices with limited mobility should be studied in parallel to the techniques motivated from the devices aspect such as UE power saving.
Proposal 4: Adopt the above changes in section 3 on the objective (section 4) in the SID/WID.
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