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1. Introduction
In RAN2#121bis, there are some discussions on further reduced UE complexity in FR1. Some agreement are achieved as shown in the following. In this paper, we will further discuss the leftover issues.
	RAN2#121bis:
SIB1 should be able to indicate whether the cell enables access for eRedCap UEs or not (assuming that eRedCap UE is not allowed to access to the legacy cell nor the cell not supporting eRedCap). FFS on the relationship and granularity with the access control/cell barring purpose indication.
A Rel-18 eRedCap UE should be able to indicate its support via new UE capability signaling specific to Rel-18 eRedCap.
Introduce R18 eRedCap UE specific IFRI in SIB1.
The new R18 eRedCap UE specific IFRI functionality works as follows: 
- Controls cell selection/reselection to intra-frequency cells for eRedCap UEs when this cell is considered barred by the eRedCap UE, as specified in TS 38.304 [20]. 
- Working assumption (pending check in running CRs): If not present, an eRedCap UE treats the cell as barred, i.e., the UE considers that the cell does not support eRedCap.
Introduce eRedcapAccessAllowed-r18 in interFreqCarrierFreqList in SIB4, about the frequency of neighbour cell supporting eRedCap, similar to R17.
From RAN2 perspective, there is no need to introduce eRedCap UE specific initial BWP configuration (i.e. no R18 new field and at most one specific initial UL/DL BWP can be configured).
If the R17 RedCap specific initial BWP is configured, eRedCap UEs always use it as its specific initial BWP (assuming no eRedCap UE specific initial BWP configuration field introduced).
Working assumption: Use two new LCID values to support Msg3 early identification for eRedCap UE (can be revised and discussed together with other R18 WIs, if R18 WIs may occupy relatively many LCIDs).



2. [bookmark: OLE_LINK139][bookmark: OLE_LINK140]Discussion
2.1. Handover restriction
Similar to R17 RedCap UE, eRedCap cannot work well in the cell not supporting eRedCap, e.g. because of the further reduced capabilities, i.e. Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1. In case of handover, the NW should ensure to handover the eRedCap UEs to the target cell which support eRedCap UE. It seems the similar R17 RedCap Xn capability exchanging method can be reused with a new indication. So we think RAN2 should send LS to RAN3 for supporting such case. 
Proposal 1a: Network should ensure to handover eRedCap UE to a gNB, which supports/allows eRedcap UE. 
Proposal 1b: RAN2 sends LS to ask RAN3 to support the corresponding Xn signalling (at least sharing the eRedCap IFRI and FFS on the cell barring indication, similar to the RedCap Broadcast Information IE in 38.423).
2.2. NW capability
An eRedCap UE is equipped with 1Rx branch or 2Rx branch. And it can also be barred according to different RX braches. For easy implementation and reduction of signaling overhead, eRedCap UE can reuse the 1Rx or 2Rx cell barring indications used for R17 RedCap UE. Then NW does not need to send different barring indications for R17 RedCap UE and R18 eRedCap UE.  
In case that the cell does not support RedCap UE, NW can also sends the R17 cellBarredRedCap1Rx and cellBarredRedCap2Rx indications to R18 eRedCap UE.
Observation 1: Leave it up to NW implementation on whether it is a valid case that the NW only supports eRedCap UE but does not support RedCap UE (not necessarily implying any spec impact). 
Observation 2: If there is the cell “supporting eRedCap UE but not supporting RedCap UE”, it can still use some R17 RedCap parameters in SIB1, if any agreed by RAN2.
2.3. Cell Barring 
Based on the current agreement, it is already possible to differentiate the cell barring for those 3 kinds of UEs: RedCap 1Rx UE, RedCap 2Rx UE, eRedCap UE. There is no strong motivation to further differentiate 4 kinds of UEs: RedCap 1Rx UE, RedCap 2Rx UE, eRedCap 1Rx UE, eRedCap 2Rx UE.
Proposal 2a: No need to introduce the R18 eRedCap UE specific cell barring indication(s).
It is agreed in RAN#99 meeting that the initial access procedure of eRedCap UE capable of 20MHz + PR1 is same as eRedCap UE capable of BW3/PR3 + PR1. They are designed to the same peak data rate with different implementation method. We do not see the need for NW to have different access control mechanisms for the 2 kinds of capabilities. Therefore, we propose not to introduce separate barring indications for the UEs capable of 20MHz + PR1 and BW3/PR3 + PR1.
	Rel-18 eRedCap UE capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1 are designed/targeted to same peak data rate, i.e., 10Mbps

Note 1: Peak data rate of "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is same including unicast and broadcast respectively.
Note 2: PRB processing capability of "Rel-18 eRedCap: UE capable of 20MHz + PR1" is not limited to "25 PRBs for 15 kHz SCS and 12 PRBs for 30 kHz SCS" and it corresponds to PRB size corresponding to 20 MHz.
Note 3: The only difference between "Rel-18 eRedCap: UE capable of 20MHz + PR1" and "Rel-18 eRedCap: UE capable of BW3/PR3 + PR1" is Note 2 and vLayers·Qm·f   in order to have the same peak rate.
Note 4: The initial access procedure of Rel-18 eRedCap UE capable of 20MHz + PR1 is realized by following:
· Same as Rel-18 eRedCap UE capable of BW3/PR3 + PR1



Proposal 2b: No need to have separate cell barring for “eRedCap UE capable of 20MHz + PR1” and “eRedCap UE capable of BW3/PR3+ PR1”. 
2.4. HD-FDD indication  
Currently, the halfDuplexRedCapAllowed is broadcasted to indicate whether the cell supports half-duplex FDD RedCap UEs. It is a kind of a fixed capability of NW and should not be considered as a method for cell barring. Considering some eRedCap UEs may inherit the HD-FDD capability of RedCap UE, so the legacy halfDuplexRedCapAllowed can be reused directly.
Observation 3: The halfDuplexRedCapAllowed is not introduced for cell barring purpose, which is actually used to indicate whether the NW supports the HD-FFD only UE.
Proposal 3: No need to introduce a new eRedCap UE specific “HD-FDD only” broadcasting indication (i.e. just reuse the legacy halfDuplexRedCapAllowed-r17).
2.5. RAN1 LS related issue  
In RAN1#112bis-e, RAN1 sent RAN2 a LS [3] to request the feedback of UE behaviour in the case that when the UE with BB reduction capability detects a DCI scheduling a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process. There are some options discussed by RAN1 as follows.
Option 1: The UE considers the contention resolution as not successful.
Option 2: The UE discards the DCI and continues monitoring the DCI until ra-ContentionResolutionTimer expires.
Option 3: The UE behavior is up to the UE implementation.
The mentioned case occurs in the contention during CBRA between eRedCap UE and non-eRedCap UE. When NW only successfully received the Msg3 from a non-eRedCap UE, it may schedule the Msg4 PDSCH based on the capability of non-eRedCap UE, with exceeding the bandwidth which an eRedCap can receive or process. Therefore, receiving one Msg4 PDSCH schedule, if exceeding the capability, implies the contention failure.
We can see option 2 is captured by current spec, it is a workable solution for this case. However, option 2 will make eRedCap UE keep unnecessary monitoring, even the UE will never receive its response. In our opinion, option 1 is a reasonable and efficient method to address this issue. When eRedCap UE receive the DCI scheduling a Msg4 which UE is not able to process, eRedCap UE shall stop the PDCCH monitoring and consider the contention resolution as not successful. 
Proposal 4: As to the R1 LS, RAN2 agrees the option 1, i.e. eRedCap UE considers the contention resolution as not successful and stop the ra-ContentionResolutionTimer, when the eRedCap UE detects a DCI scheduling a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process.
2.6. Inter-node message indication  
The network should be able to indicate whether eRedCap UEs are supported or allowed to access. Moreover, the network can indicate whether the eRedCap UEs with 1Rx branch or with 2Rx branches are allowed to access, which is similar with RedCap UEs. Therefore, to avoid unnecessary paging message when the eRedCap UEs are not allowed to camp on the cell, eRedCap UE type indication should be added into inter-node message UERadioPagingInformation.
Proposal 5: The eRedCap UE type indication should be added into the inter-node message UERadioPagingInformation.

3. Conclusion
The corresponding proposals are listed as below: 
Observation 1: Leave it up to NW implementation on whether it is a valid case that the NW only supports eRedCap UE but does not support RedCap UE (not necessarily implying any spec impact). 
Observation 2: If there is the cell “supporting eRedCap UE but not supporting RedCap UE”, it can still use some R17 RedCap parameters in SIB1, if any agreed by RAN2.
Observation 3: The halfDuplexRedCapAllowed is not introduced for cell barring purpose, which is actually used to indicate whether the NW supports the HD-FFD only UE.

Handover restriction
Proposal 1a: Network should ensure to handover eRedCap UE to a gNB, which supports/allows eRedcap UE. 
Proposal 1b: RAN2 sends LS to ask RAN3 to support the corresponding Xn signalling (at least sharing the eRedCap IFRI and FFS on the cell barring indication, similar to the RedCap Broadcast Information IE in 38.423).
Cell Barring
Proposal 2a: No need to introduce the R18 eRedCap UE specific cell barring indication(s).
Proposal 2b: No need to have separate cell barring for “eRedCap UE capable of 20MHz + PR1” and “eRedCap UE capable of BW3/PR3+ PR1”. 
HD-FDD indication
Proposal 3: No need to introduce a new eRedCap UE specific “HD-FDD only” broadcasting indication (i.e. just reuse the legacy halfDuplexRedCapAllowed-r17).

RAN1 LS related issue 
Proposal 4: As to the R1 LS, RAN2 agrees the option 1, i.e. eRedCap UE considers the contention resolution as not successful and stop the ra-ContentionResolutionTimer, when the eRedCap UE detects a DCI scheduling a Msg4 PDSCH transmission with a larger bandwidth than it can receive or process.
Inter-node message indication
Proposal 5: The eRedCap UE type indication should be added into the inter-node message UERadioPagingInformation.
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