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Introduction
In RAN#91E, support of 1 Rx RedCap UE was agreed for bands where non-RedCap UE is required to be equipped with 4Rx antenna ports in FR1 [1]. With this agreement, both 1Rx and 2Rx are supported for RedCap UE on any bands in FR1.
Reduced number of Rx branches would have impact on access control of RedCap UE, MIMO and coverage. Regarding access control, RAN2 will lead the discussion according to WID [1]. Regarding MIMO, details specific to RedCap UE should be handled under another sub-agenda in the next meeting. Regarding coverage, in this contribution, we discuss about some aspects around coverage recovery.
Discussion
Table 1 summarizes channels which may need coverage recovery including UL in FR1.
Table 1: Channels which may need coverage recovery with assumption of 3dB antenna loss due to compact form factor [2]
	Carrier frequency / DL PSD
	0.7 GHz 1
	2.6GHz 2
	4GHz 2

	
	36dBm/MHz
	33dBm/MHz
	24dBm/MHz

	DL coverage recovery
	2Rx
	1Rx
	2Rx
	1Rx
	2Rx
	1Rx
	2Rx
	1Rx

	
	None
	Msg2
	Msg2, Msg4 PDCCH CSS

	UL coverage recovery
	Msg3, PUSCH
	PUSCH


Note 1: 2 Rx is mandatory for legacy UE
Note 2: 4 Rx is mandatory for legacy UE

As seen in Table.1, it was observed that DL coverage recovery may be needed only for the case where DL PSD = 24dBm/MHz was assumed, regardless of 1Rx or 2Rx. On the other hand, for other cases, no DL coverage recovery may be needed.
Proposal
· DL coverage recovery for RedCap UE should be configurable by operators, if DL coverage recovery is supported
If DL coverage recovery is not needed, identification of RedCap UE for the purpose of DL coverage recovery would not be needed. In such case, identification of RedCap UE including number of Rx antennas would be needed solely for access control.
Observation
· [bookmark: _GoBack]For a cell where DL coverage recovery for RedCap UE is not adopted,
· identification of number of Rx antennas as well as RedCap type would not be needed at least for the purpose of DL coverage recovery
· identification of RedCap UE including number of Rx antennas would be needed solely for access control which will be led by RAN2

Since need of DL coverage recovery for RedCap UE primarily depends on DL PSD, it is proposed to confirm if the use case where DL PSD = 24dBm/MHz was assumed should be considered in normative work.
Proposal
· Confirm if DL PSD = 24dBm/MHz should be considered in normative work

As well as reduced number of Rx antenna ports, antenna loss up to 3dB, which was assumed for both DL and UL due to compact form factor during the study, would also have impact on need of coverage recovery.
For DL, without the assumption, DL coverage recovery of Msg2 and PDCCH CSS, which may be needed for the case where DL PSD = 24dBm/MHz was assumed, might not be needed. 
For UL, without the assumption, UL coverage recovery for Msg3/PUSCH may not be needed as coverage loss due to the assumption in UL is no more than 3dB.
The assumption of antenna loss up to 3dB would also have major impact on need of coverage recovery in DL and UL. Therefore, it is proposed to confirm if antenna loss due to compact form factor should be considered in normative work.
Proposal
· Confirm if antenna loss up to 3dB in both DL and UL due to compact form factor should be considered and if DL coverage recovery for Msg2 and PDCCH CSS and UL coverage recovery for Msg3/PUSCH should be supported by the spec

In case DL coverage recovery is supported, it should also be discussed whether different level of DL coverage recovery between 1Rx and 2Rx of RedCap UE is needed.
Proposal
· Discuss whether to adopt different level of coverage recovery (including no coverage recovery) for 1Rx and 2Rx RedCap UE, if DL coverage recovery is supported

Summary
In this contribution, we discuss coverage recovery among aspects related to reduced number of 
Proposal
· DL coverage recovery for RedCap UE should be configurable by operators, if DL coverage recovery is supported
Observation
· For a cell where DL coverage recovery for RedCap UE is not adopted,
· identification of number of Rx antennas as well as RedCap type would not be needed at least for the purpose of DL coverage recovery
· identification of RedCap UE including number of Rx antennas would be needed solely for access control which will be led by RAN2
Proposal
· Confirm if DL PSD = 24dBm/MHz should be considered for RedCap UE
Proposal
· Confirm if antenna loss up to 3dB in both DL and UL due to compact form factor should be considered and if DL coverage recovery for Msg2 and UL coverage recovery for Msg3/PUSCH should be supported by the spec
Proposal
· Discuss whether to adopt different level of coverage recovery (including no coverage recovery) for 1Rx and 2Rx RedCap UE, if DL coverage recovery is supported
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