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In 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 above agreements, operators are able to deploy a network in which some cells support RedCap UE whereas other cells do not (such a network is called as “networks partially supporting RedCap UE” in this contribution). As stated in [1], there are potential interference issues in such a network. This contribution analyzes the potential interference issues and proposes solutions to resolve it.  
Discussion
Potential interference issues in networks partially supporting RedCap UE
 According to agreements in RAN2#114-e and RAN2#115-e meeting, there are two alternatives of RedCap configuration at the gNB side to deploy a network partially supporting RedCap UE.
Alternative 1. Using “the per cell separate indications in SIB1 for barring RedCap UEs” to indicate whether the cell is barred for RedCap UE or not
Alternative 2. Using “the per cell RedCap-specific IFRI” to indicate whether the cell supports RedCap UE or not (If RedCap-specific IFRI is absent from broadcast SI, the UE considers the cell does not support RedCap)
Examples of Alternative 1 and Alternative 2 are shown in Fig.1 and Fig.2, respectively. 
In Fig.1, cell 1 sets the separate indications in SIB 1 for barring RedCap UEs to “notBarred” whereas cell2 sets it to “Barred”. Based on RAN2 agreements, RedCap UE considers cell 1 is not barred for RedCap UE and cell 2 is a barred cell (i.e., RedCap UEs are not allowed to camp on cell 2 even though cell 2 is the highest ranked cell). With the assumption that both cell 1 and cell 2 set the RedCap-specific IFRI to “allowed”, then the RedCap UE selects/reselects cell 1 to camp on instead.
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Fig.1 An example of Alternative 1
 In Fig.2, cell 1 has the same configuration as in Fig.1 whereas cell 2 does not broadcast the RedCap-specific IFRI. Based on RAN2 agreements, RedCap UE considers cell 1 supports theRedCap UE and cell 2 does not (regardless of RedCap-specific cellBarred configuration). In such a case, an open issue is whether the RedCap UE applies the IFRI in MIB when the cellBarred in MIB is set to “notBarred” [2]. However, as noted in [3], Rel-17 RedCap WI “focuses on SA mode and single connectivity with operation in a single band at a time.”, therefore it is reasonable to assume that finally the RedCap UE selects/reselects cell 1 to camp on instead. 
[image: ]
Fig.2 An example of Alternative 2
Considering cell 2 is able to support normal UE, then 
· the uplink transmission between cell 1 and RedCap UE may give a strong interference on normal UE’s uplink transmission with cell 2. 
· the downlink transmission between cell 1 and RedCap UE may suffer interference from cell 2’s downlink transmission  
Observation 1 When Redcap UE camps on a cell which is not the highest ranked cell, its UL transmission to the serving cell may give a strong interference on normal UEs uplink transmission with neighbor cell (the highest ranked cell).
Observation 2 When Redcap UE camps on a cell which is not the highest ranked cell, its DL transmission from the serving cell may suffer interference from neighbor cell (the highest ranked cell) downlink transmission.
 The potential uplink interference on the normal UE is more seriously because it may introduce a significant UL performance degradation. Therefor we suggest RAN2 to discuss possible solutions. 
Proposal 1 RAN2 to discuss possible solutions of potential interference issues observed in this section.
Possible solutions
The straightforward solution of the potential interference issue in section 2.1 is to bar the access attempts from the RedCap UEs in Fig.1 and Fig.2.
According to [4], current united access control (UAC) can also apply to RedCap UEs, based on legacy access category or access identify (i.e., no further UAC extensions to access category or access identity for RedCap UEs). The intended access barring here is only applied for a certain RedCap UEs, therefore an additional mechanism instead of UAC which applied for arbitrary RedCap UEs is necessary.
Considering radio condition is the key point to identify the targeted RedCap UEs in the intended access barring, access barring per RSRP (CE-level-based access barring) which introduced in LTE Rel-15 could be reused. In the access barring per RSRP (CE-level-based access barring), the network broadcasts eab-PerRSRP and rsrp-ThresholdsPrachInfoList via system information. The former is to enable UE perform EAB check as described in Section 5.3.3.12 [5] whereas the latter is to inform the RSRP threshold for EAB check. For example, when eab-PerRSRP is set to thresh1, if the measured RSRP is less than the first entry in the rsrp-ThresholdsPrachInfoList, UE considers access to the cell as barred.
In Fig.1 and Fig.2, the access barring is desired to apply for RedCap UEs whose measured RSRP difference between the highest ranked cell and the serving cell is less than a threshold configured by the network. Similar to access barring per RSRP, the desirable RedCap UE access barring can be supported by
・broadcasting of enabling an access barring check based on RSRP difference between the highest ranked cell and the serving cell
・broadcasting of the threshold for the access barring check based on RSRP difference between the highest ranked cell and the serving cell
・defining the RedCap UE behavior for the access barring check based on RSRP difference between the highest ranked cell and the serving cell
  
Proposal 2 RAN2 to discuss whether introduce access barring check based on RSRP difference between the highest ranked and the serving cell or not.
Summary 
[bookmark: OLE_LINK3]This contribution discussed potential interference issues in networks partially supporting RedCap UE.
Observation 1 When Redcap UE camps on a cell which is not the highest ranked cell, its UL transmission to the serving cell may give a strong interference on normal UEs uplink transmission with neighbor cell (the highest ranked cell).
Observation 2 When Redcap UE camps on a cell which is not the highest ranked cell, its DL transmission from the serving cell may suffer interference from neighbor cell (the highest ranked cell) downlink transmission.
Proposal 1 RAN2 to discuss possible solutions of potential interference issues observed in Section 2.1.
Proposal 2 RAN2 to discuss whether introduce access barring check based on RSRP difference between the highest ranked and the serving cell or not.
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