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Introduction
In RAN #86 meeting Spain, RP-193238 is approved as a new SID [1] in the release 17 package.
[bookmark: _Hlk24041913]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.
· 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.
In this contribution, we have some views and proposals on the above study areas for the Reduced Capability NR Devices (REDCAP) in release 17.
Standard framework of reduced capabilities
2-1 UE device types and capabilities
Several use cases are listed in the SID, where the reference and peak data rate for wearables, video surveillance and industry sensors are different, as listed in table 1.  From the table we can see that the requirements for NR REDCAP UE is not the same, so one UE type seems not enough. Furthermore, considering on the mobility and power consumption, different requirements may be defined. So multiple reduced UE bandwidth choices could be considered. Accordingly, more than one UE types (may be other name) could be discussed and defined.
	
	Reference bitrate
	Peak bitrate

	Wearables
	10-50/5 Mbps（DL/UL）
	150/50 Mbps（DL/UL）

	Video Surveillance
	2-4 Mbps
	~/7.5-25 Mbps

	Industrial wireless sensors
	2 Mbps
	2 Mbps



Besides the data rate, the number of UE Rx antennas depends on both the device size (for wearables) and the coverage requirement, so different UE types, such as a smart watch and a big size video surveillance camera, should be defined separately as well. 
Consequently, at least two UE types or Cats similar as in LTE should be identified, and specific UE complexity reduction features could be defined for the specific types accordingly. 
The other approach is to define some new UE capabilities only, considering the specific features for NR REDCAP. In detail, some new UE capability features should be defined, such as the number of Rx antennas, mobility preference, etc.
The detail definition and discussion of UE capabilities should consider how to ensure those features to be used for the intended use cases. 
From RAN1 perspective, the frame work should be decided in the first place in order to find the impact on RAN1 specification.
Proposal 1: Standardization framework and principles should be defined in the first place.
Proposal 2: More than one UE types or new capabilities for REDCAP UEs should be identified.

Access principles for REDCAP UE 
As discussed in the RAN plenary meeting, network operator has the requirement to indicate the REDCAP UE whether it is allowed to access the 5G network or not, because the main target of the network is for the coverage for eMBB and/or URLLC traffic model in the first place. The coverage could be one of the most cared issues, so supporting REDCAP UE with limited capability like single antenna as mentioned in the above chapter for FR1 can’t be promised. On the other hand, some operator may like to provide service to both eMBB and REDCAP UEs.
A direct method is to indicate explicitly in the MIB to REDCAP UEs for the permission to access or not, to avoid unnecessary power consumption and latency for initial access of REDCAP UE, which may be very sensitive to the power loss. During the discussion of initial access for NR Rel_15, some bits are reserved for RAN2 usage and one spare bit is left for future usage, so if this bit can be approve for such usage in RAN2, then no further discussion is needed in RAN1.
However, if RAN2 would like to keep the bit for future usage, then RAN1 can also discuss whether some other reserved or unused bit can be reused to indicate the REDCAP UE to avoid a late indication which would cause the power wasting especially before accessing to the right network.
Since the access restriction make sense mainly to FR1, in which the antenna size is significant between one and two antennas, or two with four antennas, since the antenna size is relative larger in the lower frequency bands. There is at least one bit reserved in the MIB for FR1, such as in the SSB index, thus it could be considered for such early indication.
Proposal 3: Access restriction for REDCAP UE should be explicitly indicated as early as possible.
If REDCAP UE is allowed to access the network, some physical layer parameters may be configured to such UE only, e.g. parameters in the PRACH resources configuration, in order to better coexistence with legacy UE, see detail in the other contribution of our company [2].

Conclusion
In this contribution, we discuss the standard frame work and access indication, based on the discussion, we have the following proposals:
Proposal 1: Standardization framework and principles should be defined in the first place.
Proposal 2: More than one UE types or new capabilities for REDCAP UEs should be identified.
Proposal 3: Access restriction for REDCAP UE should be explicitly indicated as early as possible.
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