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1 Introduction
In the previous RAN2#111, RAN2 had the following agreement as captured [1]:
	· The NR MIB “cellBarred” bit applies to all UEs (Normal UEs, Redcap UEs and eRedcap UEs).


In the previous RAN#99, the following agreement as captured [2]:
	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


In the previous RAN1#111, RAN1 had the following agreement as captured [3]:
	Conclusion

There is no consensus to continue discussion on “whether additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs is allowed to be configured by the SIB in the cell”.


In this contribution, we give some views on these issues UE access restrictions and other impacts for eRedcap UEs.
2 Discussion
2.1 Discussion on access restrictions for Redcap devices
RAN2 has agreed that the cellBarred in MIB applies to all UEs (Normal UEs, Redcap UEs and eRedcap UEs). In Rel-17, RAN2 introduced cell barring indication for RedCap UEs (1Rx, 2Rx and HD-FDD) in addition to cellBarred in MIB. Similar issue may need to be discussed for Rel-18 RedCap. Definitely, not all the network implement the R18 eRedcap functions based on practical requirements. We need to specify a system information indication to indicate whether a Rel-18 RedCap UE can camp on the cell/frequency or not.
According to what the agreement of RAN#99 plenary, PR1 should be supported by default by R18 eRedCap UE. And we have a new Rel-18 eRedCap UE capable of 20MHz + PR1 was introduced beside of Rel-18 eRedCap UE capable of BW3/PR3 + PR1. Since RAN has agreed that that the initial access procedure of Rel-18 eRedCap UE capable of 20MHz + PR1 is realized the same as Rel-18 eRedCap UE capable of BW3/PR3 + PR1, it seems gNB do not need to treat them differently at least during initial access. It is not reasonable to bar Rel-18 eRedCap UE capable of BW3/PR3 + PR1 while allowing Rel-18 eRedCap UE capable of 20MHz + PR1 since the later will be realized by the same as Rel-18 eRedCap UE capable of BW3/PR3 + PR1 and vice versa. So we think a single eRedcap specific cellbar in SIB1 is sufficient for Rel-18 eRedCap UE. FFS whether need to differentiate 1RX, 2RX and half-duplex FDD.
Proposal 1 To introduce an eRedcap specific cellbar in SIB1 for Rel-18 eRedCap UE. FFS whether need to differentiate 1RX, 2RX and half-duplex FDD.
In Rel-17, RAN2 introduced RedCap-specific IFRI indication for RedCap UEs (1Rx, 2Rx). And a common RedCap-specific IFRI is considered sufficient because an operator’s policy to bar 1Rx, 2Rx RedCap UEs should be quite consistent throughout the area. But the operator may have different policy for eRedap UE. An example is cells on a certain frequency support 1/RX2rx RedCap, but bar eRedCap because huge amount of eRedCap UEs may impact NW capacity. Meanwhile, if RedCap specific IFRI is not broadcasted, the UE should treat the cell as not supporting Redcap. However, this cell may be allowed for eRedcap. For more flexibility, the new separate intraFreqReselection parameter should be introduced to facilitate the operators for the access of Rel-18 eRedcap UEs. So we support introducing eRedcap specific intraFreqReselection in SIB1. Similarly, if the eRedCap specific IFRI is absent, it should be interpreted as the cell does not support eRedCap. FFS whether we need to have separate eRedCap specific IFRI for Rel-18 eRedCap UE capable of 20MHz + PR1 and Rel-18 eRedCap UE capable of BW3/PR3 + PR1.
Proposal 2 To introduce a eRedcap specific intraFreqReselection in SIB1. 
2.2 UE type
In Rel-17, we specified definition of one RedCap UE type including capabilities for RedCap UE identification and for constraining the use of those RedCap capabilities only for RedCap UEs. If a new UE type for Rel-18 RedCap is introduced, the definition of this UE type needs to be discussed and confirmed in RAN1. For R18 eRedCap UE, since the baseband bandwidth for PDSCH and PUSCH channel is smaller than R17 RedCap UE, it is essential to define a new UE type for gNB to adopt a reasonable scheduling strategy. 
Even though we have a new Rel-18 eRedCap UE capable of 20MHz + PR1 was introduced beside of Rel-18 eRedCap UE capable of BW3/PR3 + PR1, RAN has no intention to introduce a new UE type. Thus, gNB only sees on type of UE: Rel-18 eRedCap UE which is confirmed in the WID that we only target on one UE type. 
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Figure 1: UE types for Rel-17 RedCap and Rel-18 eRedCap UEs

The existing UE capability framework is used and a new UE capability parameter (e.g. supportOfRedCap-r18) is introduced to indicate to the network the baseband BW restriction for PDSCH and PUSCH for eRedcap UEs while other features, e.g., NCD-SSB will follow the R17 Redcap UE.

An example is show below:

	Definitions for parameters
	Per
	M
	FDD-TDD DIFF

	supportOfRedCap-r18
Indicates that the UE is a R18 RedCap UE with comprised of at least the following functional components:

-For FR1:

-  During initial access, 5 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL; 

-
After initial access, optionally report 20 MHz BB bandwidth only for PDSCH (for both unicast and broadcast) and PUSCH, with 20 MHz RF bandwidth for UL and DL;
-   The other physical channels and signals are still allowed to use a BWP up to the 20 MHz maximum UE RF+BB bandwidth.

-  Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction (e.g.,10Mbps);

-
Support of RedCap early indication based on Msg1, MsgA (if UE indicated support of twoStepRACH-r16) (FFS)and Msg3 for random access;

-
Separate initial UL BWP for RedCap UEs;

-  Separate initial DL BWP for RedCap UEs;

-
 UE-specific RRC-configured DL BWP with CD-SSB or NCD-SSB;

-
NCD-SSB based measurements in RRC-configured DL BWP.
A R18 RedCap UE shall set the field to supported.
	UE
	CY
	No


Proposal 3 A new UE capability parameter (e.g. supportOfRedCap-r18) is introduced to indicate Rel-18 eRedCap UE type.
2.3 Paging

In Rel-17, gNBs will exchange the access restrictions for 1RX or 2RX Redcap UEs. If there was indeed a paging record for the Redcap UE, the NW may avoid escalate the paging to gNBs not supporting Redcap UE in the entire tracking area or RAN notification area. For Rel-18, the same scheme can be adopted and this will impact RAN3. In RAN2, if P3 is agreed, then a new eRedCap indication (e.g., R18 RedCap UE) in the UE radio paging capability seems likely to be introduced to enable the core network to indicate eRedCap paging to the RAN and the gNB(s) can send the paging messages on Uu interface if it support eRedCap access. 
Proposal 4 A new eRedCap indication (e.g., R18 RedCap UE) in the UE radio paging capability is introduced to indicate eRedcap UE type for paging.
2.4 separate initial DL/UL BWP
RAN1 has spent a lot of time discussing if there is already a Rel-17 separate initial DL/UL BWP in the cell whether there is no need to configure an additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs. Unfortunately, there is no consensus. Since the RF BW is kept as 20MHz, and signals/channels other than data channels are allowed to use a BWP up to 20MHz, there is no problem for the eRdcap UEs to receive the signals/channels in the legacy separate initial BWPs. For a cell supporting Rel-18 RedCap UEs only, we can reuse the R17 RedCap IE (initialDownlinkBWP-RedCap-r17) to configure initial DL/UL BWP specific to Rel-18 RedCap UEs. No new IE is needed. This discussion can be closed.
Proposal 5 There is no need to introduce the new IEs for separate initial/active BWP specific to Rel-18 RedCap UEs and the IE of Rel-17 separate initial DL/UL BWPs can be reused.
3 Conclusions

Based on the discussion, our proposals are provided as follows:
Proposal 6 To introduce an eRedcap specific cellbar in SIB1 for Rel-18 eRedCap UE. FFS whether need to differentiate 1RX, 2RX and half-duplex FDD.
Proposal 7 To introduce a eRedcap specific intraFreqReselection in SIB1. 
Proposal 8 A new UE capability parameter (e.g. supportOfRedCap-r18) is introduced to indicate Rel-18 eRedCap UE type.
Proposal 9 A new eRedCap indication (e.g., R18 RedCap UE) in the UE radio paging capability is introduced to indicate eRedcap UE type for paging.

Proposal 10 There is no need to introduce the new IEs for separate initial/active BWP specific to Rel-18 RedCap UEs and the IE of Rel-17 separate initial DL/UL BWPs can be reused.
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