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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN#86 meeting, the new SID on supporting the reduced capability NR devices was approved [1], and the following objectives in the SID were included:
In this contribution, identification and access restriction of reduced capabilities devices are discussed, with the considerations on the aspects to ensure the coexistence for NR RedCap UEs and NR legacy UEs.Study standardization framework and principles for how to define and constrain such reduced capabilities – considering definition of a limited set of one or more device types and considering how to ensure those device types are only used for the intended use cases [RAN2, RAN1].
Study functionality that will allow devices with reduced capabilities to be explicitly identifiable to networks and network operators, and allow operators to restrict their access, if desired [RAN2, RAN1].

[bookmark: _Ref481055071]Identify and restrict RedCap UEs
[bookmark: OLE_LINK106][bookmark: OLE_LINK111][bookmark: OLE_LINK23][bookmark: OLE_LINK225][bookmark: OLE_LINK226]Functionality for restricting the access of RedCap UEs
There are two potential motivations for restricting the access of RedCap UEs to avoid unnecessary network access attempt of the RedCap UEs. One is the network may not be ready for supporting the reduced capability UEs. In this case, the UE may continue to scan SSB raster for finding another suitable cell for access. Another is the network may have the capability of supporting the reduced capability UEs, but the network may limit the UE’s access from load balance point of view. For this case, the UE can still camp on this cell, and try to access the cell after a while. Therefore, the functionality for differentiating these two motivations are very beneficial for the network load reduction and UE power consumption reduction. 
For the former motivation, the network should indicate to the RedCap UE whether the network has the capability to support RedCap UEs access or not. For the commercialization of networks, support of NR RedCap UEs could be deployed gradually. In the actual network environment, especially for the initial deployment phase, it is possible that some cells do not have the capability of supporting NR RedCap UEs. If the network indicates no support of NR RedCap UEs, the UEs will not attempt to access the network again or not attempt to access for a much longer time for avoiding unnecessary power consumption. Therefore, the earlier the network indicates its capability, the better the RedCap UEs can save its power consumption.
Proposal 1: Network should indicate its capability of whether it supports NR RedCap UEs accessing or not to aid RedCap UE’s cell selection.
For the latter motivation, the network should indicate whether the network allows the RedCap UEs accessing or not, when the network has the capability to support RedCap UEs accessing. For example, the network wants to load balance or protect the cell access of legacy UEs. And according to the current NR specification, there are some mechanisms for the network to indicate whether the network allows the UE’s accessing or not, for example, via the indications in MIB or SIB1, or load balancing mechanism during the random access procedure, or during paging procedure. For simplification, we can reuse these mechanisms, to indicate whether the network allowing RedCap UEs accessing or not.
Proposal 2: Network should indicate whether it allows NR RedCap UEs accessing or not, and legacy access control mechanism can be reused.
Another thing is, how to indicate whether the network allows the RedCap UEs access or not. There arehave cases to consider:
Case 1: To indicate whether access or not for all the RedCap UEs. Considering to balance the workload and transmission efficiency, it can be allowed that network can bar all RedCap UEs.
Case 2: To indicate whether some RedCap UEs with specific (set of) capabilities/requirements can access, including e.g. reduced PDCCH detection/decoding complexity, max TBS etc. The network can indicate which traffic of RedCap UEs is allowed to access the network.
In our view, for providing more flexibility and efficiency on network control on supporting RedCap UEs, both cases can be considered. 
Proposal 3: Support the ability for the network to allow or bar access for all RedCap UEs, or RedCap UEs with a specific set of capabilities.
Functionality for identifying RedCap UEs
Since the SID stated “Study functionality that will allow devices with reduced capabilities to be explicitly identifiable to networks and network operators”, and based on the discussion in the above section, the network can indicate whether it allows RedCap UEs access or not, based on identifying RedCap UEs, so some mechanisms should be discussed for how to identify them.
[bookmark: OLE_LINK10]Furthermore, the bandwidth and peak data rate of NR RedCap UE will be less than that of eMBB UEs. If there is no identification on RedCap UEs before RRC connection is established, the network has to make  limitations on eMBB UE’s scheduling and DL/UL data transmission during cell access and random access procedure, when considering the coexistence of NR RedCap UEs with NR legacy UEs. 
The earlier the network can identify the RedCap UEs, the better for the gNB to separately schedule the data transmission and make network control on RedCap UEs. RedCap UE can be identified via Msg1 for 4-step RACH or MsgA for 2-step RACH. Then special resource configurations can be provided for RedCap UEs. If the UL initial BWP bandwidth can be supported by RedCap UEs or dedicated UL initial BWP is configured for RedCap UEs, Msg3 for 4-step RACH can also be used to identify RedCap UEs or report RedCap UE capabilities.
Proposal 4: NR RedCap UEs are identified via the RACH procedure.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusions
In this contribution, preliminary considerations are provided on defining and constraining reduced capabilities, as well as the identification and access restriction of reduced capabilities devices. Moreover, the following observations and proposals are given:
Proposal 1: Network should indicate its capability of whether it supports NR RedCap UEs accessing or not to aid RedCap UE’s cell selection.
Proposal 2: Network should indicate whether it allows NR RedCap UEs accessing or not, and legacy access control mechanism can be reused.
Proposal 3: Support the ability for the network to allow or bar access for all RedCap UEs, or RedCap UEs with a specific set of capabilities.
Proposal 4: NR RedCap UEs are identified via the RACH procedure.
[bookmark: _Ref512327290][bookmark: _Ref493672055]References
1. [bookmark: _Ref520453307][bookmark: _Ref31705311][bookmark: _Ref40194333]RP-193238, “New SID on support of reduced capability NR devices”, RAN#86, Sitges, Spain, December 9th – 12th, 2019.
