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Introduction
In Rel.17 NR, a new SID is approved that the complexity reduced UE should be defined for use cases such as industrial wireless sensors, video surveillance, and wearables [1]. In the scope of the SID, the following should be studied by RAN2 and RAN1.
	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].


In this contribution, we discuss about these objectives.
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Access restriction
Regarding the access restriction of RedCap UEs, the main point is to avoid unnecessary network access attempt of the RedCap UEs, which is beneficial for the network load reduction and UE power saving.
The network should indicate whether RedCap UEs are allowed to access the network or not. Firstly, the network supporting RedCap UEs could be deployed gradually, so some cells may not have the capability of supporting RedCap UEs at the initial deployment phase. Secondly, as discussed in the RAN plenary meeting, the main target of some network is for the coverage of eMBB and/or URLLC service in the first place, so it may not be promised to support RedCap UE with limited capability like single antenna for FR1. 
Proposal 1: Network should indicate whether allowing RedCap UEs accessing or not.
Then another thing is how the network indicates the RedCap UEs are allowed to access or not. A direct method is to indicate whether RedCap UEs are permitted to access or not via MIB/SI. It can be explicit or implicit. The early indication is beneficial for the network load reduction and UE power saving. So network should indicate whether allowing RedCap UEs to access as early as possible.
Proposal 2: Network should indicate whether allowing RedCap UEs accessing or not explicitly or implicitly as early as possible.

Device identification
As discussed in the RAN plenary meeting, operators may like to provide service to both eMBB and RedCap UEs. As the SID stated [1], potential UE complexity reduction features will be identified and studied.
	· 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


It is important to consider the efficient coexistence of RedCap UEs and eMBB/URLLC devices and discuss when and how the network identifies RedCap UEs.

NR UE capability indication 
Regarding how to make RedCap UEs known to the network, we recall the legacy mechanisms of NR at first. For NR, if the AMF does not have the UE capabilities, the gNB retrieves them after the RRC connection has been setup. If the UE capabilities are already in the AMF, the gNB retrieves the UE capabilities from the AMF after knowing the UE ID. If the UE enters RRC CONNECTED mode from RRC IDLE mode, the UE ID used is the 2nd part of 5G-S-TMSI which is received in Msg5. If the UE enters RRC CONNECTED mode from RRC INACTIVE mode, the UE ID used is the I-RNTI which is received in Msg3.

RedCap UE capability early indication
It may be necessary for the early indication of RedCap UE capabilities, e.g. bandwidth. According to the NR legacy procedure, the network can know the UE capabilities after receiving Msg5 when UE enters RRC CONNECTED mode from RRC IDLE mode. 
However, network may need to know the UE capability earlier. For example, if network does not know the bandwidth capability of a RedCap UE, network may schedule Msg3/5 in a larger bandwidth. It will cause a reception failure at UE. Therefore, the network needs to know the bandwidth of RedCap UE before Msg3/5. As proposed in [2], the capability of RedCap UEs may be reported during RACH procedure via Msg1 or Msg3 for 4-step RACH, or via MsgA for 2-step RACH. In our view, it seems feasible.
Proposal 3: Study the early indication of RedCap UE capability.
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Based on the analyses and discussions, we have the following proposals:
Proposal 1: Network should indicate whether allowing RedCap UEs accessing or not.
Proposal 2: Network should indicate whether allowing RedCap UEs accessing or not explicitly or implicitly as early as possible.
Proposal 3: Study the early indication of RedCap UE capability.
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