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1 Introduction
In RAN#98, a new WID on enhanced support of reduced capability NR devices has been approved [1]:
	Power saving/energy efficiency enhancements

· Enhanced eDRX in RRC_INACTIVE (>10.24s) [RAN2, RAN3, RAN4]

· Note that this objective requires SA2, CT1 and CT4 involvement
Complexity/cost reduction

· Further reduced UE complexity in FR1 [RAN1, RAN2, RAN4]

· UE BB bandwidth reduction

· 5 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.

· Support additional separate early indication(s) [RAN1, RAN2]

· UE peak data rate reduction

· Relaxation of the constraint (vLayers·Qm·f ≥ 4) for peak data rate reduction

· The relaxed constraint is, e.g., 1 (instead of 4).

· The parameters (vLayers, Qm, f) can be as in Rel-17 RedCap.

· Both 15 kHz SCS and 30 kHz SCS are supported.

· Aim to define at most one Rel-18 RedCap UE type for further UE complexity reduction.

· The existing UE capability framework is used, and changes to capability signalling are specified only if necessary. By default, all UE capabilities applicable to a Rel-17 RedCap UE are applicable unless otherwise specified.

Notes:

· The work defined as part of this WI is not to overlap with LPWA use cases.

· Coexistence with non-RedCap UEs and Rel-17 RedCap UEs should be ensured.

· This WI considers all applicable duplex modes unless otherwise specified.

Check in RAN#99 regarding:

· Whether UE peak data rate reduction for UE is limited only with UE BB bandwidth reduction or standalone



In the previous RAN1#111, RAN1 had the following agreement as captured [2]:
	Conclusion

For UE BB complexity reduction, for broadcast and unicast PDSCH, RAN1 does not assume that the UE post-FFT buffer size per slot is smaller than 20 MHz.
Agreement

From RAN1 perspective, for UE BB complexity reduction, for paging channel (PDSCH) to Rel-18 RedCap UEs, allow the scheduling of paging channel to be larger than 5 MHz (as in legacy operation).
Agreement 

For UE BB complexity reduction, a UE is not expected to receive an UL grant in a RAR or in a DCI scrambled with TC-RNTI with a Msg3 PUSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot or per hop, if applicable.

From Nov 16th session

Agreement

For UE BB bandwidth reduction, for RAR (PDSCH) to Rel-18 RedCap UEs, the scheduling of RAR PDSCH is allowed to be larger than the maximum number of unicast PRBs that the UE can process per slot.
· When the scheduling of RAR PDSCH is within the maximum number of unicast PRBs that the UE can process per slot, the legacy time between RAR reception and Msg3 transmission (not smaller than NT,1 + NT,2 + 0.5 ms) is applied.
· When the scheduling of RAR PDSCH is larger than the maximum number of unicast PRBs that the UE can process per slot,
· The UE receives the RAR and correspondingly transmits Msg3 if the TDRA for Msg3 in UL grant in RAR indicates that the time between RAR reception and Msg3 transmission is NOT smaller than NT,1 + NT,2 + 0.5 + X ms.

· FFS: value(s) of X

· Otherwise, the UE behavior is up to the UE implementation.

· Note: it does not mean early indication is needed
· Note: it will not be used as example for unicast PDSCH
Agreement

For UE BB complexity reduction, a UE is able to receive a DL assignment in a DCI with a unicast PDSCH resource allocation spanning a bandwidth of more than ~5 MHz per slot.

The number of PRB scheduled in DCI is not larger than the maximum number of PRB agreed in previous agreement from 110b-e
Conclusion

For UE BB complexity reduction, broadcast of separate SIB1/OSI (PDSCH) to Rel-18 RedCap UEs is not supported.


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
In Rel-17, RAN2 introduced cell barring indication for RedCap UEs (1Rx, 2Rx and HD-FDD). Similar issue may need to be discussed for Rel-18 RedCap. Definitely, not all the network implement the 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.

The next question is whether Redcap UEs need to ignore the legacy cellBarred or intraFreqReselection IE in MIB. Currently, there is 1 bit cellBarred in MIB, indicating whether the cell is barred or not for normal UEs and R17 Redcap UEs because the operators do not want a cell for R17 Redcap exclusively. Such an overall barring indication offers the basic barring capability to a cell regardless the UE’s type or capability. In the same way, we think the operators do not want a cell for R18 eRedcap exclusively either. So the cellBarred in MIB applies to all UEs (Normal UEs, Redcap UEs and eRedcap UEs). Thus separate indication in SIB1 is preferred for flexibility and should follow similar agreement for barring as in R17 Redcap. 
Proposal 1 The NR MIB “cellBarred” bit applies to all UEs (Normal UEs, Redcap UEs and eRedcap UEs).
Proposal 2 To introduce an eRedcap specific cellbar in SIB1 for eRedcap UE.
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 amout 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 eRedcap UEs. So we support introducing eRedcap specific intraFreqReselection in SIB1. Similarly, if the RedCap specific IFRI is absent, it should be interpreted as the cell does not support eRedCap.
Proposal 3 To introduce a eRedcap specific intraFreqReselection in SIB1.
2.2 separate initial DL/UL BWP
RAN1 has confirmed that if there is already a Rel-17 separate initial DL/UL BWP in the cell, there is no need to configure an additional separate initial DL/UL BWP specific to Rel-18 RedCap UEs. 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 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.
Proposal 4 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.
2.3 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. The existing UE capability framework is used and a new UE capability parameter (e.g. supportOfRedCap-r18) is introduced to that indicates to the network both the baseband BW restriction for PDSCH and PUSCH for eRedcap UEs.
Proposal 5 A new UE capability parameter (e.g. supportOfRedCap-r18) is introduced to indicate eRedcap UE type.
2.4 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, a new eRedCap indication 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 in the paging search space based on the bandwidth capability of the eRedCap UEs. 

Proposal 6 A new eRedCap indication in the UE radio paging capability is introduced to indicate eRedcap UE type for paging.
3 Conclusions

Based on the discussion, our proposals are provided as follows:
Proposal 7 The NR MIB “cellBarred” bit applies to all UEs (Normal UEs, Redcap UEs and eRedcap UEs).
Proposal 8 To introduce an eRedcap specific cellbar in SIB1 for eRedcap UE.
Proposal 9 To introduce a eRedcap specific intraFreqReselection in SIB1.
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.
Proposal 11 A new UE capability parameter (e.g. supportOfRedCap-r18) is introduced to indicate eRedcap UE type.
Proposal 12 A new eRedCap indication in the UE radio paging capability is introduced to indicate eRedcap UE type for paging.
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