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1 Introduction

In last meeting [1], we already have some agreements indicating that some features are supported for RedCap and some features are not applicable for RedCap UE.

	Agreement: [38.306, 38.331, TR 38.822]
· Following capabilities are added as components in FG 28-1

· a) Separate initial UL BWP for RedCap UEs

· It includes the configuration(s) needed for RedCap UE to perform random access

· b) Separate initial DL BWP for RedCap UEs

· It includes CSS/CORESET for random access 

· FFS: For separate initial DL BWP used for paging, CD-SSB is included

· For separate initial DL BWP only used for RACH, SSB may or may not be included

Agreement: [38.306, 38.331, TR 38.822]
· Component in FG 28-1 is updated as follows

· a) Separate initial UL BWP for RedCap UEs

· It includes the configuration(s) needed for RedCap UE to perform random access

· Enabling/disabling of frequency hopping for common PUCCH resources

· Add a note in FG 28-1: It is up to RAN2 whether/how to capture the capabilities for early indication of RedCap UE in Msg 3 and Msg A

Agreement: [38.306, 38.331, TR 38.822]
· Delete FG 28-2

· (As conclusion) It is up to RAN4 whether/how to report UE Rx structure for FR2




Additionally, in RAN-P #95-e meeting, we have the following agreement:

· FG 28-1 is reported per UE, and FG 28-3 is reported per band

In this contribution, we will further discuss whether/how other features are applicable for Rel-17 RedCap UE.
2 Discussions

According to the WID [2] and agreement, UE capabilities related to CA, DC and wider max UE bandwidth are not applicable to RedCap UEs. However, it seems that whether to support the UE capabilities exceeding 1Tx/2Rx capability, are controversial in the discussion of UE feature agenda. 

Given the Rel-17 RedCap WID description, the maximum UL peak data rate for werables is 50Mbps. Obviously, support of more than 1Tx is not necessary, since the peak data rate can be up to 90Mbps for 64QAM and 1 layer with SCS=15KHz according to the calculation. More Tx antennas bring more complexity and cost, which is not aligned with the motivation of the WI.  Moreover, for 1Rx RedCap UE, supporting more than 1 UL port seems to be impossible due to the physical circuit. 

Additionally, according to the RAN4 discussion [3] as following, actually 2Tx is excluded:

	Issue 1-1: Power class and TX architecture in FR1
· Proposals: 

·  Option 1: Agree below agreement from RAN4#101-bis-e 
Issue 1-1-1: 1 PC3 UL TX architecture assumption 

· WF

· For TX architecture of 23 dBm PA  

Issue 1-1-2: PC2 UL TX architecture assumption
· WF

· 1 TX of 26 dBm PA in Rel-17 and 2 TX architecture is excluded in Rel-17 

Issue 1-1-3: PC2 support for HD-FDD mode
· WF

· PC2 support based on operator request 

· Recommended WF

· Option 1

Discussion: 

Agreement: agree on Option 1.


Therefore, based on above, the FGs exceeding 1 Rx UE capability including 2-3, 2-13, 2-14, 2-16b should not be supported. Therefore, we have the following proposal:

Proposal 1: UE capabilities exceeding 1Tx capability is not supported.

According to the current discussion, the separate initial UL BWP in TDD and FDD is supported. And the separate initial DL BWP in FDD/TDD is also supported.

Even though we have defined the FG 28-1 as per UE and FG 28-3 as per band. There are still some remaining details needed to be confirmed. 

For 28-1, the following yellow highlighted are still in the discussion.
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note

	Per UE
	No
	No
	
	RedCap UEs do not support carrier aggregation or dual connectivity.


Both TDD band and FDD band are supported for RedCap, the necessity to differentiate FDD/TDD is not foreseen. If only FDD is supported, the TDD bands would be wasted for RedCap. Moreover, the reporting bits for FDD/TDD differentiation would be increased. Therefore, it is nature to assume ‘NO’ in that column in the table. As for the need of FR1/FR2 differentiation, according to the WID description, 

	Generic requirements:

· Device complexity: Main motivation for the new device type is to lower the device cost and complexity as compared to high-end eMBB and URLLC devices of Rel-15/Rel-16. This is especially the case for industrial sensors.

· Device size: Requirement for most use cases is that the standard enables a device design with compact form factor.

· Deployment scenarios: System should support all FR1/FR2 bands for FDD and TDD.


RedCap is expected to support all the FR1/FR2 bands. Therefore, it is not needed to differentiate FR1/FR2. Moreover, for that ‘Note’ column, the current text is appropriate to describe the characters of RedCap UE. Therefore, the current table for the yellow highlight part is fine.

Proposal 2: For FG 28-1,

· FDD/TDD differentiation can be set as ‘NO’
· FR1/FR2 differentiation can be set as ‘NO’
· The Note column can be kept as above table.
For FG 28-3, similarly, the following yellow highlighted need further decision.

	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation

	Per band
	FDD only
	FR1 only


Obviously, HD-FDD is only supported in FDD bands. Moreover, as we know, FR2 bands do not support FDD operation. Therefore, FG 28-3 is only used in FR1. 

Proposal 3: FG 28-3, 

· FDD/TDD differentiation can be set as ‘FDD only’

· FR1/FR2 differentiation can be set as ‘FR1 only’

Regarding the usage of NCD-SSB, it has been discussed whether a new FG should be defined or the existing 6-1/6-1a should be reused. It is noted that, FG 6-2, 6-3 and 6-4 are based on FG6-1, and FG 6-1a is based on FG6-1, 6-2, 6-3, or 6-4. If a new FG is defined, the support of FG 6-2, 6-3 and 6-4 for RedCap also should be modified for RedCap correspondingly. If we consider to reuse the existing features with modification, ‘Mandatory without capability signalling’ is also not appropriate for RedCap UE since FG 28-1 is still optional. And the description for SCell is also not needed since RedCap UE does not support SCell. Moreover, if a RedCap UE support FG 6-1, 6-1a, 6-2, 6-3 and 6-4, the FG-28-1 should be included in the prerequisite feature groups. If we consider to add the component to complete the NCD-SSB, however, it is not appropriate to support 6-1a, 6-2, 6-3 and 6-4 in the component column, since they are optional. 
Therefore, for the usage of NCD-SSB, defining a new FG is more straight and simple. 
Proposal 4: Regarding the usage of NCD-SSB, new FGs corresponding to FG 6-1, 6-1a, 6-2, 6-3 and 6-4 can be defined.
Last, for those Rel-17 features, we also need to determine whether RedCap UE can support or not. At least eIAB and NR DC/CA further enhancements should not be supported according to the Rel-17 RedCap WID and agreement.  Regarding above-52GHz, from our perspective, it is premature to support this feature, since some of the FGs actually exceeds the RedCap UE capability, e.g., SCS for DL control channel. For Rel-17 feMIMO, at least the FGs exceeding RedCap UE capability should be excluded, e.g.,   23-1-1c, 23-1-1e, 23-1-1f, 23-1-1g, 23-8-3, 23-8-9, 23-9-3.  As for the MBS, it seems be problematic to use separate initial DL BWP without SSB for RedCap UE. And this feature should be discussed with high priority since a LS [4] is sent to RAN1 from SA2.
Proposal 5: for the Rel-17 features, 

· eIAB and NR DC/CA further enhancements should be excluded.

· Discuss and decide above-52GHz and feMIMO are not supported or some of FGs in the feature are not supported.

· Discuss and decide with high priority whether MBS should be supported for RedCap UE.
3 Conclusion

In this contribution, we have discussed the RedCap UE features. The following proposals are presented:

Proposal 1: UE capabilities exceeding 1Tx capability is not supported.

Proposal 2: For FG 28-1,

· FDD/TDD differentiation can be set as ‘NO’
· FR1/FR2 differentiation can be set as ‘NO’
· The Note column can be kept as above table.
Proposal 3: FG 28-3, 

· FDD/TDD differentiation can be set as ‘FDD only’

· FR1/FR2 differentiation can be set as ‘FR1 only’

Proposal 4: Regarding the usage of NCD-SSB, new FGs corresponding to FG 6-1, 6-1a, 6-2, 6-3 and 6-4 can be defined.
Proposal 5: for the Rel-17 features, 

· eIAB and NR DC/CA further enhancements should be excluded.

· Discuss and decide above-52GHz and feMIMO are not supported or some of FGs in the feature are not supported.

· Discuss and decide with high priority whether MBS should be supported for RedCap UE.
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