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1 Introduction

In RAN#86, a new SID to support reduced capability NR devices is approved [1]. One of the objectives of the study is to:

Identify and study potential UE complexity reduction features, including [RAN1, RAN2]: 

· Reduced number of UE RX/TX antennas

· UE Bandwidth reduction 

Note: Rel-15 SSB bandwidth should be reused and L1 changes minimized 

· Half-Duplex-FDD 

· Relaxed UE processing time 

· Relaxed UE processing capability 
From RAN1#101-e, discussion was started from high level evaluation methodology. Simulation assumptions were further discussed during RAN1#102-e, together with some analysis of candidate technologies. The actual progress of the study indicates more meeting is needed to finish the SI.
In this contribution, we discuss the timeline of SI, and the problem of overlapping contents of this SI with other ongoing standardization work.
2 Discussions

The study of support of reduced capabilities NR devices includes five main components as follows:

· Identify and study potential UE complexity reduction features 

· Study UE power saving and battery lifetime enhancement for reduced capability UEs in applicable use cases (e.g. delay tolerant 

· Study functionality that will enable the performance degradation of such complexity reduction to be mitigated or limited 

· Study standardization framework and principles for how to define and constrain such reduced capabilities

· Study functionality that will allow devices with reduced capabilities to be explicitly identifiable to networks and network operators
In the original normative work time budget sheet, nine WG meetings were planned before the completion of Rel-17 specification. For the study item, currently the plan is to finish in the last e-meeting of 2020 [1]. However, the actual progress indicate this is a little bit optimistic. 

The discussion of the SID started from RAN1 #101-e. In this first meeting, TR skeleton was discussed and agreed. It is also identified that for FR1, companies will study at least 20MHz maximum UE bandwidth for initial access, while for FR2, the study is focused on 50Mhz and 100Mhz. Other aspects of the study was not discussed, except for coverage recovery, for which one high level simulation assumption is agreed.
In RAN1#102-e, more meeting time is allocated and all five components were discussed. However, each of the five components still needs considerable future meeting time. For example, it is estimated there are only less than one third of targeted contents for complexity reduction features has been discussed and agreed.  Most of the complexity analysis has not been compared and decided. Also, the impact on performance and specification has not been aligned and currently the analysis from companies are different. More importantly, there are some major differences regarding the supported bandwidth for FR2. The potential candidate technology for complexity reduction is also the prerequisite for further discussion about coverage recovery and power saving. The evaluation of those two aspects cannot be fully started without some major agreements for the complexity reduction discussion.

For power saving and coverage recovery, during the previous two RAN1 e-meetings, only simulation methodology and assumption has been discussed. However, there are still some unfinished evaluation methodology and assumption issues, for example, in power saving, the model for PDSCH+ PDCCH scenario, as well as the aggregation level distribution for scheduling blocking simulation need more time to discuss. It is anticipated that further simulation evaluation of power saving can be started only after some agreements are achieved on these issues. 
For coverage recovery, one important issue still pending is the recovery target. There are major difference regarding how to decide the coverage recovery target. In RAN1#102-e, only the following is achieved on this aspects:

Agreements: Down-selection on the following options for the target performance requirement for RedCap UEs in RAN1#103-e (aim for early in the e-meeting):

· Option 1: The target performance requirement for each channel is identified by a target MCL or MIL or MPL within a reasonable deployment

· Option 3: The target performance requirement for each channel is identified by the link budget of the bottleneck channel(s) for the reference NR UE within the same deployment scenario

· Note: The “bottleneck channel(s)” are the physical channel(s) that have the lowest MCL or MIL or MPL

· The details for the target performance requirement are FFS

However, it can be seen the major issue, which is the selection from these options is still pending.
For the remaining two components, framework and principles, as well as identification feature, does not get much meeting time to discuss in the first two WG meetings. 
It is also noted that in [3] the overall completion level is marked as around 45%. Considering the current progress after the initial two meetings, together with some realistic assessment of future time needed to finish the SID, it is suggested to extend the study time for one quarter.
Proposal 1: The SI of reduced capability NR devices is extended for one quarter. 

Another potential issue is the overlapping scope of this study with the other ongoing study item:  coverage enhancement.
Regarding coverage recovery in RedCap, the SID also includes the following objectives 
 Study functionality that will enable the performance degradation of such complexity reduction to be mitigated or limited, including [RAN1]:

· Coverage recovery to compensate for potential coverage reduction due to the device complexity reduction. 
It is also the objective of coverage enhancement SI to study potential coverage enhancement solutions for specific scenarios for both FR1 and FR2. Specifically, in CE SI, the following study will be performed:

· Identify baseline coverage performance for both DL and UL for the above scenarios and services based on link-level simulation

· Identify the performance target for coverage enhancement, and study the potential solutions for coverage enhancements for the above scenarios and services 

Simulation assumption discussions have also been conducted in CE SI, some discussion results are reused in the RedCap simulation assumptions. It is noticed that the channels and signals identified in both Redcap and CE SI for coverage recover are almost the same. The potential recovery techniques are also more or less same. Although the coverage enhancement / recovery target may be different, it is still anticipated the final specification work resulted from these two SI/WI will be more and less similar. From RAN perspective, it is important to clarify the difference between these two SI/WI and avoid potential overlapping normative work. For example, at the WI stage, it is important to avoid the situation where two WI reaches different solution on the same feature what is going to be specified. This will require a clear demarcation and allocation of objectives that should be discussed before the starting of WI. 
During the study item phase, it is also important to avoid the situation where two SIs might give different conclusion for the same candidate technology. One approach that can be taken is to focus on the RedCap specific coverage enhancement candidate technology in the RedCap study item. Procedure-wise, it might be useful to intentionally reuse the conclusion from CE SI in the Redcap coverage recovery discussions. To achieve this, Redcap agenda item can prioritize complexity reduction and other objectives in the next meeting so that some of the discussion results on potential enhancements from CE SI could be reused after some further progress of the CE SI. .
Proposal 2: Coverage recovery objective in RedCap SI should focus on candidate solution that are specific to RedCap UEs. 
Proposal 3: RAN shall coordinate the coverage enhancement portion of the normative work for RedCap WI and CE WI.

3 Conclusions

In this contribution, we share our views regarding the Rel-17 normative work of reduced capability NR devices. It is proposed that:

Proposal 1:  The SID of reduced capability NR devices is extended for one quarter. 

Proposal 2: Coverage recovery objective in RedCap SI should focus on candidate solution that are specific to RedCap UEs. 

Proposal 3: RAN shall coordinate the coverage enhancement portion of the normative work for RedCap WI and CE WI.
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