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1	Introduction
RAN2 has completed the study on reduced capability (RedCap) UE last January, and WID on Support of reduced capability NR devices was revised in the last RAN plenary meeting accordingly [1].
The revised WI includes the following objective, and the contribution discusses basic principle of RedCap UEs' capabilities, and initial access of RedCap UEs with such reduced capabilities.
	· Specify definition of one RedCap UE type including capabilities for RedCap UE identification and for constraining the use of those RedCap capabilities only for RedCap UEs, and preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least carrier aggregation, dual connectivity and wider bandwidths. [RAN2, RAN1]
· The existing UE capability framework is used; changes to capability signalling are specified only if necessary.
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In NR, the concept of UE category is not used anymore, but UE indicates all its capabilities separately (e.g. maxNumberMIMO-LayersPDSCH, supportedModulationOrderDL, etc.), and its maximum data rate can be derived from those capabilities as specified in TS 38.306.
From the revised WID [1], the following features are considered for UE complexity reduction:
	· Reduced maximum UE bandwidth
· Reduced minimum number of Rx branches 
· Maximum number of DL MIMO layers
· Relaxed maximum modulation order
· HD-FDD type A 



Even though the WID clearly indicates that one RedCap UE type is defined, but it can be observed from the list that each reduced feature has completely different characteristic, and we cannot say that all the RedCap UEs would have the same reduced feature. Hence, even if we introduce a new capability bit for the RedCap UE type, each reduced capability has to be signalled separately, as in the existing UE capability framework.
Proposal 1:	During normal capability exchange, UE indicates a RedCap UE type by a new separate bit as specified in the WID.
Proposal 2:	During normal capability exchange, UE indicates the actual reduced capabilities separately, and the reduced capabilities can be signalled only if UE indicates a RedCap UE type.
It is still unclear whether some of features listed above are needed for the Random Access (RA) procedure to access to the cell (i.e. before reporting its capability). The following table summarizes whether the UE with such a feature is performing RA procedure in advance:
	Feature
	gNB needs to know whether such UE performs RA in advance
	Remarks

	Reduced maximum UE bandwidth
	No
	From the agreement so far, since Rel-15 SSB bandwidth would be reused for both FR1 and FR2, UE should be able to perform the RA procedure using legacy RA resources (i.e. no updates would be needed for the feature). Then, UE indicates its capability to the network after completion of RA procedure so that it can be configured with the proper configurations (e.g. BWP details) by network.

	Reduced minimum number of Rx branches
	Maybe, but depends on RAN1 conclusion
	As the RedCap UE already camps on the cell (assuming it receives DL SSB correctly), it would be able to perform the RA procedure using the legacy RA resources.

However, it might be beneficial for UE to indicate its reduced capability early (e.g. in Msg1 by configuring separate RA resources) so that network may provide proper MCS for Msg3 and Msg4, but whether it is beneficial can be discussed in RAN1. Since RAN1 is discussing the impacts by having reduced number of antennas seriously, RAN2 should wait until RAN1 concludes the issue.

	Maximum number of DL MIMO layers
	Maybe, but depends on RAN1 conclusion
	Similar to the reduced minimum number of RX branches, it may have impact to the RA procedure. From the WID, 1 DL MIMO layer is supported for a RedCap UE with 1 Rx branch. Hence, RAN2 should wait for the evaluation from RAN1.

	Relaxed maximum modulation order
	No
	It would not impact to the RA procedure, so it would be sufficient if UE indicates its feature using normal capability exchanges.

	Half-Duplex-FDD
	No
	It would not impact to the RA procedure since the feature existed from Rel-15, so it would be sufficient if UE indicates its feature using normal capability exchanges.



RAN2 discussed (many times) whether the early indication would be needed, and it can be observed from the table above that, still, two features (i.e. Reduced minimum number of Rx branches and corresponding Maximum number of DL MIMO layers) may have impact to the RA procedure, and thus need more discussion in RAN1. Based on the conclusion in RAN1, RAN2 can work on the details for the early indication, if needed.
Proposal 3:	RAN2 waits for the input from RAN1 whether the early indication would be needed considering the scope of RedCap WI.

3	Conclusion
Proposal 1:	During normal capability exchange, UE indicates a RedCap UE type by a new separate bit as specified in the WID.
Proposal 2:	During normal capability exchange, UE indicates the actual reduced capabilities separately, and the reduced capabilities can be signalled only if UE indicates a RedCap UE type.
Proposal 3:	RAN2 waits for the input from RAN1 whether the early indication would be needed considering the scope of RedCap WI.
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