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1. Introduction
At RAN#88e meeting, revised SID on support of reduced capability NR devices was approved with the objective as follows [1]:
	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 
Note1: The work defined above should not overlap with LPWA use cases. The lowest data rate and bandwidth capability considered should be no less than an LTE Category 1bis modem.
Study UE power saving and battery lifetime enhancement for reduced capability UEs in applicable use cases (e.g. delay tolerant) [RAN2, RAN1]: 
· Reduced PDCCH monitoring by smaller numbers of blind decodes and CCE limits [RAN1].
· Extended DRX for RRC Inactive and/or Idle [RAN2]
· RRM relaxation for stationary devices [RAN2]
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. 
· Note: For FR1, coverage analysis for wearables can include consideration of potential reduced antenna efficiency due to device size limitations as part of the antenna gains. The extent of additional recovery of coverage loss due to reduced antenna efficiency is to be limited to 3 dB
· The study includes evaluations of the impact to network capacity and spectral efficiency
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].
Note2: Potential overlap with coverage enhancements study is discussed and resolved in RAN#87 or later.
[bookmark: _Hlk26857702]Note3: Coexistence with Rel-15 and Rel-16 UE should be ensured
Note4: This SI should focus on SA mode and single connectivity



At RAN1#102-e meeting, following agreements related to framework and principles for RedCap were made [2]:
	Agreements:
Studying how to constrain RedCap devices to be used only for the intended use cases is deprioritized in RAN1 
Agreements:
Discussion on whether to study CA case is deprioritized for reduced capability UEs in Rel. 17 SI and it will not start until maximum UE channel bandwidth is clear.



In addition, at RAN2#111-e meeting, following agreement framework and principles for RedCap was made [3]. 
Agreements:
1. At least for device type identification and access restriction (including initial access), the network needs to know whether the UE is redCap UE or not. FFS on whether based on explicit or implicit signalling.
2. The existing UE capabilities framework is used as baseline to indicate the capabilities of a RedCap UE (this does not imply anything on the reporting of the device type, if the need for a device type will be agreed)
3. The number of device types should be minimised, to reduce market fragmentation, and introduced only where essential to control UE accesses and differentiate them from legacy R15/R16 and non-Redcap R17 UEs, (e.g. number of Tx/Rx antennas, maximum supportable BW, etc.). The exact composition of the set of L1 capabilities of the device type can be discussed by RAN1
4. Discuss in normative phase on whether to signal (and in case how) a Device type and its associated capabilities (the reduced set of capabilities) is captured in specifications, and whether device type is indicated as part of UE capability;

In this contribution, the framework and principles for RedCap is discussed.

2. Definition of RedCap device types
The definition of RedCap device types was discussed in RAN1#102-e meeting, but no agreement was made as RAN2 guidance was necessary to discuss it [4]. As stated in Section 1, RAN2 made the agreement that the exact composition of the set of L1 capabilities of the device type can be discussed by RAN1. In addition, there is ongoing email discussion [Post111-e][913][REDCAP] in RAN2 and following proposal seems stable to agree on:
	Proposal 1: RedCap UE capabilities can be categorized as:
· Min capabilities all RedCap UEs support (i.e. mandatory for RedCap UE) if identified; 
· FFS on whether some features are mandatory with signaling for RedCap UE, i.e. IOT bit;
· FFS on whether different RedCap type UEs may support  different value for mandatory features;
· Optional capabilities (signaled explicitly) 



It is our understanding that mandatory capabilities for RedCap UEs correspond to the definition of RedCap device types. Although the exact composition of the mandatory capabilities for RedCap UEs should be determined after it becomes clear what complexity reduction/power saving/coverage recovery techniques are promising for RedCap UEs, potential UE complexity reduction features (i.e., maximum supported UE BW, number of Rx, HD-FDD, relaxed processing time, and relaxed processing capability such as maximum supported modulation order) are the candidates of the mandatory capabilities. In addition, as discussed in our contributions on coverage recovery for RedCap UEs [5] and identification of RedCap UEs [6], it is observed that the coverage of DL/UL signals/channels in initial access (e.g., Msg2/3/4) should be recovered for RedCap UEs, and hence, it is beneficial to identify RedCap UEs during initial access such as Msg1 so that gNB can schedule RedCap UEs appropriately using the coverage recovery techniques for Msg2/3/4. In that sense, coverage recovery techniques for the channel in initial access is also one of the candidates of the mandatory capabilities. Hence, we propose:
Proposal 1: 
· Mandatory capabilities for RedCap UEs is determined after it becomes clear what complexity reduction/power saving/coverage recovery techniques are promising for RedCap UEs.
· Followings are the candidates of the mandatory capabilities
· Maximum supported UE BW
· Number of Rx
· HD-FDD
· Relaxed processing time
· Relaxed processing capability such as maximum supported modulation order

3. Conclusion
In this contribution, we discussed framework and principles for RedCap. Based on the discussion, we made following proposal.
Proposal 1: 
· Mandatory capabilities for RedCap UEs is determined after it becomes clear what complexity reduction/power saving/coverage recovery techniques are promising for RedCap UEs.
· Followings are the candidates of the mandatory capabilities
· Maximum supported UE BW
· Number of Rx
· HD-FDD
· Relaxed processing time
· Relaxed processing capability such as maximum supported modulation order
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