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Introduction
In RAN1#104bis-e, the following agreements have been made for this sub-agenda.
Agreements:
· At least using UE capability report according the existing framework to indicate (implicitly or explicitly) the number of Rx branches  
· FFS: whether/how to support earlier indication of Redcap UEs with # Rx branches by Msg1 and/or Msg3, and MsgA 
· FFS: Network configurability of early indication of the number of Rx branches via SIB1, if supported 
Agreements:
· Reuse the existing DCI formats 0_x/1_x (including Rel-16 DCI format 0_2/1_2) applicable to Redcap devices as a starting point.  
· FFS Whether and how potential modification on fields of existing DCI formats is considered to reduce PDCCH block issue, if any.
FFS: Which DCI formats are mandatory for the RedCap UEs to support.

[bookmark: OLE_LINK1]In this contribution, we discuss about the first FFS point of the first agreements, whether/how to support earlier indication of Redcap UEs with number of Rx antennas by Msg1 and/or Msg3, and MsgA.
Discussion
One of potential motivations of early identification of RedCap UE would be DL coverage recovery during initial access, which is related to reduced maximum number of Rx antennas. Other motivations would be related to reduced maximum UE bandwidth and access control of RedCap UE specific to the number or Rx antennas of the UE, which would be discussed under other sub-agenda in RAN1 and in RAN2, respectively. Therefore, from this sub-agenda point of view, need of early identification would depend on whether or not DL coverage recovery would be supported. DL coverage enhancement would not be within the scope of this work item [1] while DL coverage recovery by existing techniques may be supported, if needed.
Proposal:
· From this sub-agenda point of view, whether or not to support early identification of RedCap UE depends on whether or not to support DL coverage recovery
Table 1 summarizes channels which may need DL coverage recovery in FR1 [2]. It was observed that DL coverage recovery may be needed only for deployment scenarios of macro cell with DL PSD = 24dBm/MHz, which is lower than other macro scenarios by around 10 dB, irrespective of number of Rx antennas. For all other scenarios, need of DL coverage recovery has not been observed irrespective of number of Rx branches of RedCap UE.
Observation:
· Need of DL coverage recovery may primarily depend on DL PSD of the cell irrespective of number of Rx antennas of RedCap UE
Proposal:
· If DL coverage recovery would be supported for low DL PSD macro scenarios, as both 1Rx and 2Rx of RedCap UE may need DL coverage recovery, early identification without 1Rx and 2Rx differentiation may be supported e.g. by separate initial UL/DL BWP
· Otherwise, no early identification is needed from this sub-agenda point of view
Table 1: Channels which may need coverage recovery with assumption of 3dB antenna loss due to compact form factor [2]
	Carrier frequency
	0.7 GHz 1
	2.6GHz 2
	4GHz 2

	DL PSD
	36dBm/MHz
	33dBm/MHz
	24dBm/MHz

	UE Rx branches
	2Rx
	1Rx
	2Rx
	1Rx
	2Rx
	1Rx
	2Rx
	1Rx

	DL coverage recovery
	None
	Msg2
	Msg2, Msg4, PDCCH CSS


Note 1: 2 Rx is mandatory for legacy UE
Note 2: 4 Rx is mandatory for legacy UE
Summary
Proposal:
· From this sub-agenda point of view, whether or not to support early identification of RedCap UE depends on whether or not to support DL coverage recovery
Observation:
· Need of DL coverage recovery may primarily depend on DL PSD of the cell irrespective of number of Rx antennas of RedCap UE
Proposal:
· If DL coverage recovery would be supported for low DL PSD macro scenarios, as both 1Rx and 2Rx of RedCap UE may need DL coverage recovery, early identification without 1Rx and 2Rx differentiation may be supported e.g. by separate initial UL/DL BWP
· Otherwise, no early identification is needed from this sub-agenda point of view
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