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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN4#101e, it was agreed that for RedCap UE power class PC3 should be specified for Redcap in FR1, and PC2 for RedCap UE depending on operator request, and No PC1 and PC1.5 for RedCap UE in FR1. Then in the following RAN#93e, the discussion of supporting more bands happened, it was agreed in [1] as below table. This paper further looks into the power class that Redcap UE can support.

	Moderator’s proposal for discussion in Friday GTW: 
•  In Rel-17, there will be no work on any RedCap specific specification update for any of the following: 
•  RedCap UEs also supporting V2X/PC5 on n47 
•  RedCap UEs operating in unlicensed bands 
•  RedCap UEs supporting SUL
• The specification will not contain any explicit restriction to prevent implementation of RedCap UEs with these features.
• Note: The consequence of this agreement would be: 
• If any spec change/addition is found necessary in order to enable one of the options above then it will not happen in Rel-17.



2 Discussion
In 38.101-1, there is only PC5 (20dBm) defined for unlicensed bands n46 and n96. Therefore, if Redcap UE operating in unlicensed bands is allowed, then at least PC5 needs to be allowed.
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Observation 1:    In 38.101-1 only power class 5 (20dBm) is supported for unlicensed bands.

Proposal 1:         PC5 is defined for Redcap UE when it works under unlicensed bands.

It was agreed in [2] that PC2 is based on operator requests, and as far as we know, in some countries the NWs are deployed according to PC2 UE power class. For these countries, most likely the PC2 is needed for Redcap UE. If it is the case, then one questions is whether 2Tx should be defined for Redcap UE. 
Observation 2:    Some NWs are deployed according to PC2, in this case PC2 might need to be supported by Redcap UE.

In the WID [3], there is no explicit description about the Tx part and only mentions about the Rx branches and DL MIMO as below. The straight forward interpretation is that both 1Tx and 2Tx can be supported by Redcap UE, more specifically, Redcap UEs could be 1T1R, 1T2R, 2T2R. And for Redcap UE with 2Tx and power class 2, does TxD is applied? If it is, then the handling of normal UE from UL MIMO fallback to single antenna port (1T or 2T+TxD) should also apply.
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Observation 3:    In the WID, there is no explicit description about the Tx part and only mentions about the Rx branches and DL MIMO which makes the Tx capability is ambiguous.

Observation 4:    Redcap UEs could be 1T1R, 1T2R, or 2T2R.

Observation 5:    Redcap UEs with 2Tx and PC2, TxD should be applied as normal UE.


Proposal 2:         It is proposed that Redcap UE architectures could be 1T1R, 1T2R, or 2T2R.

Proposal 3:         It is proposed that TxD could be used for Redcap UEs to achieve PC2 if supported.
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Table 6.2F.1-1: UE Power Class

NR Class 1 | Tolerance | Class2 | Tolerance | Class 3 Tolerance Tolerance
band (dBm) (dB) (dBm) (dB) (dBm) (dB) (dB)
n46 +2/-3
n96 +2/-3
NOTE 1: Prowerciass is the maximum UE power specified without taking into account the tolerance

NOTE 2: Power class 5 is default power class unless otherwise stated.
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Specify support for the following UE complexity reduction features [RAN1, RAN2, RAN4]: «

o Reduced maximum UE bandwidth: «

Maximum bandwidth of an FR1 RedCap UE during and after initial access is 20 MHz, «

Maximum bandwidth of an FR2 RedCap UE during and after initial access is 100 MHz, «

o Reduced minimum number of|Rx branches:

For frequency bands where a legacy NR UE is required to be equipped with a minimum of 2
Rx antenna ports, the minimum number of Rx branches supported by specification for a

RedCap UE is 1. The specification also supports 2 Rx branches for a RedCap UE in these
bands. -

*  For frequency bands where a legacy NR UE (other than 2-Rx vehicular UE) is required to be
equipped with a minimum of 4 Rx antenna ports, the minimum number of Rx branches
supported by specification for a RedCap UE is L. The specification also supports 2 Rx
branches for a RedCap UE in these bands. -

= A means shall be specified by which the gNB can know the number of Rx branches of the
UE.«

o Maximum number o

= ForaRedCap UE with 1 Rx branch, 1 DL MIMO layer is supported. »
= ForaRedCap UE with 2 Rx branches, 2 DL MIMO layers are supported. -




