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Introduction
In this contribution, we discuss the outcome of the RedCap SI and the potential scope for the WI phase. Given the electronic nature of RAN1 and RAN2 meetings, it is essential to have focused WI scope and no issues should be left open for the WI phase, to ensure timely completion of the WI within R17 schedule.
[bookmark: _GoBack]Discussion
The R17 study item on NR RedCap devices was approved during the RAN#86 [1], and the objectives were updated in RAN#88e [2]. While recommendations on some aspects of RedCap are available in TR 38.875 [3], other aspects remain open with no conclusion. In this document, we provide our recommendations for the way forward on the RAN2 related RedCap aspects in order to ensure timely completion of the work in the Rel-17 timeframe.
Number of device types
RAN2 discussed the need for one vs multiple RedCap UE types, with the following pros and cons listed out in the TR [3]. Only one RedCap UE type:
Pros:
· No market fragmentation of “types” 
· Simpler specification, e.g. on early identification, access control, etc.
· Avoid non-technical discussion outside 3GPP’s scope, e.g. product management, similar to the discussions on LTE categories 
Cons:
· Cannot provide independent access control for different UE types, if this was deemed necessary

Multiple RedCap UE types:
Pros:
· Flexible access control is possible if necessary, e.g. independent access control for different UE types 
Cons:
· Potential market fragmentation of ‘types’ leading to loss of economies of scale and increased device costs
· More specification complexity/effort, e.g. on early identification, access control, etc.
· May lead to non-technical discussion outside 3GPP’s scope, e.g. product management, similar to the discussions on LTE categories

As is quite clear from the list above, defining a single RedCap UE type has significantly more advantages when compared to defining multiple RedCap UE types. Of prime importance is the aspect of market fragmentation, which results in an increase in RedCap costs as economies of scale cannot be leveraged. This contradicts the primary goal of defining a RedCap UE type, which is to reduce device costs for non-smartphone use-cases. Furthermore, defining multiple RedCap UE types will result in similar lengthy discussions as on LTE categories, with 3GPP stepping into the role of ‘product management’. This is a discussion best avoided in 3GPP. Therefore, we propose that only a single RedCap UE type is defined per FR. 
Proposal 1: A single UE type, corresponding to the set of mandatory minimum-requirements of a RedCap UE, is defined per FR.
Access restrictions
There are several approaches to access restrictions that are discussed in the TR [3]. Since RedCap changes the minimum requirements of an NR device, it cannot be assumed that legacy networks support RedCap operation. As a result, there is a need to have an explicit indication from the network that RedCap operation is supported. If proposal 1 is agreed, there is only a need for a simple broadcast indication that RedCap operation is supported to enable cell selection for RedCap devices. RedCap devices will only camp on cells that can support RedCap operation.
Proposal 2: The network broadcasts its support of RedCap operation in a cell using a single RedCap identifier, corresponding to the single RedCap UE type as defined in Proposal 1.
Furthermore, to aid cell reselection, the network should have the ability to indicate the set of neighbour cells or frequencies that support RedCap operation. This will remove the need for the UE to unnecessarily read the broadcast information of a target neighbour cell that does not support RedCap operation before cell reselection takes place, further reducing UE power consumption in Idle/Inactive states. As a result, RedCap devices will only reselect to cells that can support RedCap operation.
Proposal 3: The network indicates the set of neighbour cells or frequencies that support RedCap operation.
The Unified Access Control (UAC) mechanism has been introduced in NR to control access attempts from different devices and services. This framework can be reused to control access attempts from RedCap devices. For example, for load management, access attempts from RedCap devices or RedCap services can be deprioritised using the UAC framework. In order to do so, the UAC framework needs to be updated to take RedCap use-cases into account. This discussion needs to be coordinated with SA1 and CT1 as the UAC framework has been defined by SA1.
Proposal 4: The UAC framework is re-used to control RedCap access attempts. 
Proposal 5: SA1 and CT1 need to be consulted on updates to the UAC framework for RedCap.
Extended DRX (eDRX) for RRC Inactive and Idle states
The recommendation from RAN2 is to support eDRX in Idle and Inactive states. The recommendation for the upper bound of the eDRX cycle length is 10485.76s as this is the values that is supported by the 5GCN today. There is no recommendation for the lower bound. However it was recognised in RAN2 that there is a need to allow wearables to be configured to receive paging once every 2.56s. While this can be achieved today with the legacy DRX cycle, it forces operators to use 2.56s as the RAN paging cycle across the cell which is seldom used in deployments today, and is sub-optimal for smartphones that dominate the operator subscriber base. Therefore we propose to allow eDRX to go down to 2.56s to allow for wearables to be integrated into existing networks with limited impact on legacy deployments.
Proposal 6: The upper bound and lower bound of the eDRX cycle are 10485.76s and 2.56s respectively.
There is also a recommendation that the eDRX cycle in Inactive mode is extended beyond 10.24s to support the use of small data transfer (SDT). However 5GCN does not support values beyond 10.24s and SA2 and CT1 need to be consulted before deciding on feasibility and solution direction as pointed out in the TR. This also includes discussions on the node that determines the eDRX cycle in Inactive state. Therefore we propose:
Proposal 7: SA2 and CT1 need to be consulted on the feasibility and solutions for the extension of the eDRX cycle beyond 10.24s in RRC Inactive state.
RRM relaxation for stationary devices
While there were extensive discussions on RRM relaxations, there are a very limited number of recommendations provided in the TR, as listed below:
· It is recommended that enabling or disabling RRM relaxation should be under network's control.
· For RRC_CONNECTED, it is recommended that UEs which are fixed or immobile are considered with higher priority compared to UEs which are slightly moving.
· Irrespective of RRC state, serving cell RRM relaxation for RedCap UEs is not recommended to be specified.
On the actual means to trigger RRM relaxations, 6 different enhancements are raised in the TR for Idle/Inactive mode and 5 enhancements are discussed for Connected mode. Similarly, on the method to relax RRM, 6 solutions are discussed for Idle/Inactive mode and 2 other solutions are raised for Connected mode. 
Observation 1: 19 different enhancements and solutions exist in the TR for RRM relaxations, with no recommendations amongst these for the WI phase.
If the scope of the RAN2 and RAN4 WI on RRM relaxations require the discussion of 19 different mechanisms, it is obvious that the WI will not be able to conclude on this aspect in the Rel-17 time-frame. Therefore we propose that RAN2 continues to study RRM relaxations with the aim to provide clear recommendations for a feasible WI scope.
Proposal 8: RAN2 to continue the study phase for RRM relaxations to provide a clear recommendation for a feasible WI scope.
Conclusion
In this contribution, we discussed the RAN2 scope of the RedCap WI and we have the following proposals.
Proposal 1: A single UE type, corresponding to the set of mandatory minimum-requirements of a RedCap UE, is defined per FR.
Proposal 2: The network broadcasts its support of RedCap operation in a cell using a single RedCap identifier, corresponding to the single RedCap UE type as defined in Proposal 1.
Proposal 3: The network indicates the set of neighbour cells or frequencies that support RedCap operation.
Proposal 4: The UAC framework is re-used to control RedCap access attempts. 
Proposal 5: SA1 and CT1 need to be consulted on updates to the UAC framework for RedCap.
Proposal 6: The upper bound and lower bound of the eDRX cycle are 10485.76s and 2.56s respectively.
Proposal 7: SA2 and CT1 need to be consulted on the feasibility and solutions for the extension of the eDRX cycle beyond 10.24s in RRC Inactive state.
Observation 1: 19 different enhancements and solutions exist in the TR for RRM relaxations, with no recommendations amongst these for the WI phase.
Proposal 8: RAN2 to continue the study phase for RRM relaxations to provide a clear recommendation for a feasible WI scope.
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