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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The NR-REDCAP WI was updated in RAN#91e, especially the important parts for this agenda item are captured below [1]. 

	· Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks through an early indication in Msg1 and/or Msg3, and Msg A if supported, including the ability for the early indication to be configurable by the network. [RAN2, RAN1]
· [bookmark: _Hlk67648184][bookmark: _Hlk67650013]Specify a system information indication to indicate whether a RedCap UE can camp on the cell/frequency or not; it shall be possible for the indication to be specific to the number of Rx branches of the UE. [RAN2, RAN1] 



In this contribution, we discuss the early identification and provide our view on the SI information with respect to be specific for the number of RX branches. The number of RX branches is the only characteristic explicitly listed in the work item, but according our understanding not the only one that really matters for the treatment of NR-RECAP devices. And hence suggestions are made on what could be extended for the list. Furthermore the idle mode mobility aspects are discussed and suggestions are made on what could be differentiators for additional information to be provided to leave NR-REDCAP idle mode mobility as little impacted as possible, except for areas where intended (low mobility relaxations).
Discussion
2.1 Early identification of NR-REDCAP devices

As per the Work item identification is to be supported in Msg1 and/or Msg3.
For coverage recovery reasons we believe that an indication in Msg1 is necessary but also further identification in MsgA is deemed beneficial allowing the necessary flexibility for operators to treat the NR REDCAP devices according their capabilities, identifying whether REDCAP device is a 1RX or 2 RX device may result in a redirect to other frequencies with dedicated priority, running different RRM policy in the gNB or considering the reduced UE capabilities in the scheduling priorities by the gNB.
However, all these various reactions are currently defined in principle and only the identification for activating those is needed and should be subject for specification. 
During initial access the first suitable carrier detected is selected and a normal device may later perform re-selection according to priorities of carriers being evaluated. On which frequency an NR-REDCAP device is intended to be served may also depend from the geographical area whether being in rural, urban or dense urban. For a decision by the gNB on re-directing a REDCAP UE to a certain frequency the knowledge on the UE being equipped in said band with 1RX or 2RX is also required, means the UE may not only indicate its receiver capability for the current band but also for other frequency bands it supports. Hence this may also form a need for an approach of early identification in Msg 1 related to current access attempt and on further capabilities in Msg A. 

Proposal1: Early identification of NR-REDCAP UE is provided during Msg1 and Msg A. 

Due to size limitations and geometry NR-REDCAP devices may only have 1RX antenna in FR1 low frequency area and 2 antennas in the higher frequency area for coverage reasons, but could also have 1RX or 2RX in the entire frequency range. This depends on the design of the receiver architectures and the designated purpose of the device.

Besides 1RX and 2 RX we also suggest to consider in the early identification further characteristics of the NR-REDCAP device such as whether the device is a half-duplex device.

Proposal 2: Besides 1RX or 2 RX also further device characteristics may be considered in the early identification, e.g. half-duplex and others are for FFS.

Besides the early identification done by the UE it is also important the UE immediately can retrieve an indication whether an access attempt on this frequency makes sense or not. This does not mean that the UE will also finally be served on that frequency it just indicates that an access accordingly makes sense and further care will be handled.
2.2 SI indication

Giving the work related to coverage enhancements and the general capabilities of the NR-REDCAP devices it is considered as an important point that the NR-REDCAP UE can acquire the general SIB information and no entire new set or major changes as for eMTC or NB-IoT would be required.
Hence existing SIBs can carry information whether the access on this cell is allowed for NR-REDCAP devices and hence avoiding rejects when trying to access and identifying in message 1 to be an NR-REDCAP device. Giving the limited spare bits on the MIB it is suggested to include an indication in SIB1 whether access is allowed. Said access allowance should at least differentiate 1RX and 2RX allowance for said cell.

Proposal 3: New SIB1 information element shall indicate whether access for NR-REDCAP UEs having 1RX is allowed.

Proposal 4: New SIB 1 information element to indicate whether access for NR-REDCAP devices having 2RX is allowed.

Proposal 5: FFS whether additional information elements related to further characteristics such as half-duplex NR-REDCAP devices are allowed to access.

To leave the device mobility also for NR-REDCAP as little impacted as possible the circumstances for re-selection need also to be clarified.
At a first point we believe it is important to clarify on what configuration the idle mode mobility of an NR-REDCAP device should be based upon. According our understanding the idle mode mobility for a device supporting 2RX in a certain frequency band the requirements should consider that both receivers are also used in idle mode mobility and hence only for frequencies or devices in general only having one receiver new information and measures to ensure flexible mobility are needed. Coverage compensation means should allow for a compensation on the missing performance due to the single receiver and hence correspondingly lower values need to be agreed for the suitability criteria evaluation. 

Proposal 6: NR REDCAP idle mode mobility requirements are based on the available number of RX receivers in the NR-REDCAP UE, i.e. 1 or 2 RX respectively what is available by the UE in said frequency carrier.

Proposal 7: NR-REDCAP devices equipped with 2 RX follow the same cell selection criteria for suitable (S-criteria evaluation) cell as normal NR devices.

Proposal 8: NR-REDCAP devices equipped with a single receiver may need to have an additional offset value on the suitability criteria (S-criteria), i.e. allowing for lower levels and hence continuous coverage. Offset element is FFS and exact handling to be agreed once coverage compensation work is finalized in this aspect.
	
Proposal9: New SIB1 information element whether intra-frequency cell re-selection is allowed.

As a consequence also inter-frequency mobility is a subject for clarification by broadcast information.
Especially a device where its idle mode mobility is based in a certain band on the same number of receivers as a normal UE, should have the same requirements and follow the same rules for idle mode mobility to avoid any coverage issues and unnecessary impact. This is valid in case no other UE characteristics besides receiver number impact the serving on a certain carrier i.e. being half-duplex.

It is for further discussion whether also new SIB information i.e. related to restrictions of other carriers with respect to NR-REDCAP device capabilities or carrier priorities should be broadcasted.

Proposal 10: New System Information related to inter-frequency mobility to certain carriers and the necessary capabilities are for FFS and if agreed to be provided in a separate SI.

Conclusion
Following is the proposal for the contribution
[bookmark: _Ref6663992]Proposal 1: Early identification of NR-REDCAP UE is provided during Msg1 and Msg A.

Proposal 2: Besides 1RX or 2 RX also further device characteristics may be considered in the early identification, e.g. half-duplex and others are for FFS.

Proposal 3: New SIB1 information element shall indicate whether access for NR-REDCAP UEs having 1RX is allowed.

Proposal 4: New SIB 1 information element to indicate whether access for NR-REDCAP devices having 2RX is allowed.

Proposal 5: FFS whether additional information elements related to further characteristics such as half-duplex NR-REDCAP devices are allowed to access.

Proposal 6: NR REDCAP idle mode mobility requirements are based on the available number of RX receivers in the NR-REDCAP UE, i.e. one or 2 RX respectively what is available by the UE.
	
Proposal 7: NR-REDCAP devices equipped with 2 RX follow the same cell selection criteria for suitable (S-criteria evaluation)) cell as normal NR devices.

Proposal 8: NR-REDCAP devices equipped with a single receiver may need to have an additional offset on the suitability criteria (S-criteria), i.e. allowing for lower levels and hence continuous coverage. Offset is FFS and exact handling to be agreed once coverage compensation work is finalized in this aspect.
	
Proposal9: New SIB1 information element whether intra-frequency cell re-selection is allowed.

Proposal 10: New System Information related to inter-frequency mobility to certain carriers and the necessary capabilities are for FFS and if agreed to be provided in a separate SI.
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