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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
At RAN2#116-e meeting, [1] discussed motivations and necessary enhancements for supporting fallback operation for RedCap UEs, which allows a RedCap UE to access legacy cells in which it can operate as a spec-compliant non-RedCap UE. RAN2#116-e GTW session had a short on-line discussions on this topic and concluded to continue discussions in the next meeting.
 This contribution provides our views on allowing RedCap UEs to be served as normal UEs in legacy cells. 
Discussion
At RAN2#114-e and RAN2#115-e meetings, identification, access and camping restrictions for RedCap UE were discussed, some agreements related to cell selection/re-selection are summarized below:
Agreements in RAN2#114-e meeting:
1. SIB1 (not MIB) indicates cell barring for 1 Rx branch and 2 Rx branches separately for RedCap UEs. Further details of the solution are FFS
2. The cell barring for RedCap UE is per cell (not per PLMN).
3. RedCap UE supports the Intra Frequency Reselection Indicator.

Agreements in RAN2#115-e meeting:
1. Specify separate indications in SIB1 for barring RedCap UEs with 1 Rx chain and 2 Rx chains.
2. Specify a RedCap specific IFRI in SIB1.
    - IFRI for RedCap UEs in SIB1 is common for UEs with 1 Rx or 2 Rx branches
    - If RedCap-specific IFRI is absent from broadcast SI, the UE considers the cell does not support RedCap
3.  RedCap UE applies the existing cellBarred field in MIB

With the per cell separate indications in SIB 1 for barring RedCap UEs (agreement #2 at RAN2#114-e meeting), it is able to deploy a network in which some cells indicating their acceptance of RedCap UE whereas other cells indicating their barring of RedCap UE. Such a per cell RedCap UE barring control increases network deployment flexibility however it may result in a spotty service coverage for RedCap UE. As proposed in [1], such a spotty service coverage for RedCap UE can be solved by allowing FDD capable RedCap UEs to access legacy FDD cells. 
Spotty service coverage for RedCap UE can be solved by allowing FDD capable RedCap UE to be served as a normal UE in those legacy FDD cells.
Observations and proposals in [1] only focused on legacy FDD cells. It seems to be based on the assumption that system bandwidth of existing legacy FDD cells does not exceed the 20MHz maximum RedCap UE bandwidth. In order to make the proposal more future proof, we think it is reasonable to extend such a RedCap UE behavior to legacy TDD cells whose system bandwidth does not exceed 20MHz maximum RedCap UE bandwidth. 
Allow RedCap UE to be served as normal UEs in legacy TDD/FDD cells whose system bandwidth does not exceed 20MHz maximum RedCap UE bandwidth.
 To discuss further, firstly, we take legacy FDD cell as an example. Reference [1] analyzed that if a FDD capable RedCap UE has 2 RX and 20MHz maximum UE bandwidth, supports 256 QAM on DL and 64 QAM on UL, then it can be served as a normal UE in those legacy FDD cells. Even though RAN2 discussions on “Definition of RedCap UE type and reduced capabilities” are still on-going, it is more likely to define 20MHz maximum UE bandwidth as mandatory while define 2 RX, 256 QAM (DL) and 64 QAM (UL) supporting as optional. Then the question is what kind of FDD capable RedCap UE would be allowed to access legacy cells? We have two options:
Option 1: allow all FDD capable UE with 20MHz maximum UE bandwidth to be served as a normal UE in legacy FDD cells
Option 2: allow FDD capable UE with 20MHz maximum UE bandwidth and some optional features (e.g., 2 RX and/or 256 QAM (DL) and/or 64 QAM (UL)) to be served as a normal UE in legacy FDD cells
  Whether supporting 2Rx, 256 QAM (DL) and 64 QAM (UL) or not has almost no impact on cell selection/reselection since coverage recovery evaluation results in [3] showed that for rural scenario at 0.7 GHz, uplink channel (PUSCH/Msg3/PUCCH) is bottleneck. (By the way, coverage recovery evaluation results in [3] also showed that for urban scenario at 2.6 GHz, uplink data channel PUSCH is bottleneck.) 
  Moreover, it is reasonable to assume that legacy FDD cell is able to know RedCap UE capability with the following assumption/agreement: 
· for 256 QAM (DL) and 64 QAM (UL), legacy UE capability signaling could be reused for RedCap UE based on the following work assumption agreed in RAN2#114-e meeting
Working assumption: 
Extend UE-NR-Capability using NCE to capture RedCap capabilities
· for 1 Rx support, RAN2#115-e has agreed: 
Do not introduce capability signalling on the supported Rx number for RedCap UE since the number of Rx branches for RedCap is implicitly indicated by the corresponding capability parameter maxNumberMIMO-LayersPDSCH in the existing UE capability framework;
  From the above analyses we suggest to adopt Option 1. 
RAN2 to confirm on allowing all FDD capable RedCap UE with 20MHz maximum UE bandwidth to be served as a normal UE in legacy FDD cells.
In legacy FDD cells, it is assumed that 
· the bandwidth of the initial DL/UP BWP broadcasted for all UEs does not exceed the 20MHz maximum RedCap UE bandwidth. 
· RedCap-specific broadcast information are not configured

According to current RAN2 agreement, if RedCap-specific IFRI is absent from broadcast SI, the UE considers the cell does not support RedCap and cannot camp on. Actually, so far it is not clear on whether RedCap UEs need to apply the above agreement when the bandwidth of the initial DL/UP BWP broadcasted for all UE does not exceed the 20MHz maximum RedCap UE bandwidth (e.g., legacy FDD cells). In our understanding, in such a case, there is no critical difference between RedCap UE and non-Redcap UE from cell selection perspective. Therefore, it is reasonable to assume that if RedCap UEs consider a cell does not support Redcap due to lack of IFRI in SIB1 but the bandwidth of the initial DL/UP BWP for legacy UEs in SIB1 does not exceed the maximum RedCap UE bandwidth, the RedCap UEs are allowed to access this cell as a normal UE.
RAN2 to assume that if RedCap UEs consider a cell does not support Redcap due to lack of IFRI in SIB1 but the bandwidth of the initial DL/UP BWP for legacy UEs in SIB1 does not exceed the maximum RedCap UE bandwidth, the RedCap UEs are allowed to access this cell as a normal UE. 
Summary 
[bookmark: OLE_LINK3]This contribution discussed on allowing RedCap UEs to be served as normal UEs in legacy cells.
Observation 1 Spotty service coverage for RedCap UE can be solved by allowing FDD capable RedCap UE to be served as a normal UE in those legacy FDD cells.
Proposal 1 Allow RedCap UE to be served as normal UEs in legacy TDD/FDD cells whose system bandwidth does not exceed 20MHz maximum RedCap UE bandwidth.
Proposal 2 RAN2 to confirm on allowing all FDD capable RedCap UE with 20MHz maximum UE bandwidth to be served as a normal UE in legacy FDD cells.
[bookmark: _GoBack]Proposal 3 RAN2 to assume that if RedCap UEs consider a cell does not support Redcap due to lack of IFRI in SIB1 but the bandwidth of the initial DL/UP BWP for legacy UEs in SIB1 does not exceed the maximum RedCap UE bandwidth, the RedCap UEs are allowed to access this cell as a normal UE. 
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