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[bookmark: _Ref492503575]Introduction
The new Rel-18 eRedCap WID “New WID on enhanced support of reduced capability NR devices” [1] was updated in RAN#98e, that includes the objectives for the new Rel-18 eRedCap. This tdoc discusses the considerations for early indication and access restrictions. 
Discussion
Early Indication
From Rel-18 eRedCap WID (updated in RAN#98e [1]):· 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.


From RAN1#111[2]:

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 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.




In the RAN#98e meeting, the WID was updated to add support for additional separate early indication for UE BB bandwidth reduced eRedCap devices, either Msg1, Msg3 or both. A separate Msg3 indication can be supported with additional LCIDs for PRB limited Rel-18 eRedCap, similar to Rel-17 RedCap. This would allow the network to differentiate eRedCap devices in order to limit the allocated PRBs specifically for the Rel-18 eRedCap capability. Using additional LCIDs would not require additional spectral resources with limited spec impact, hence it can be specified possibly as mandatory (to be decided later).
The Msg1 indication takes more network resources (i.e., PRACH), but a new additional indication would be beneficial. It can be used by the network for special handling of the RAR and Msg3 of eRedCap. In RAN1 discussions and agreements, the bandwidth of the RAR is allowed to exceed beyond eRedCap PRB capability as long as the network extends the processing time beyond legacy NR (and Rel-17 RedCap). A separate early indication for UE BB bandwidth reduced eRedCap to allow the network to be able to selectively handle the RAR/Msg3. A new bit can be added to the preamble feature combination in the existing preamble selection mechanism for Rel-18 eRedCap. Given that the need for Msg1 indication depends on the network deployment and that Msg1 early indication requires additional spectral resources, Msg1 early indication should be an optional feature.
A separate early indication for PRB limited Rel-18 eRedCap would allow the gNB to specifically schedule eRedCap devices with restricted RAR PRBs or increased RAR to Msg3 time. 
A separate Msg1 early indication for PRB limited Rel-18 eRedCap UEs shall be supported as an optional network configuration.
A separate Msg3 early indication for PRB limited Rel-18 eRedCap shall be specified.


Access restrictions
[bookmark: _Toc21359852][bookmark: _Toc21360409][bookmark: _Toc21425154]The broadcasted indication for barring/support of RedCap devices that were added in Rel-17 would need to be extended to separately indicate barring/support for the limited BW Rel-18 eRedCap devices. Networks that can support RedCap devices may not be able to support eRedCap devices thus requiring a separate indication. 
A network may support Rel-17 RedCap UEs but not Rel-18 eRedCap UEs.
A broadcasted SI indicating network support for Rel-18 eRedCap is needed.



One consideration for operators would be access control for roaming RedCap UEs. Since eRedCap devices may require more resources per bit and thus cost more per bit to service, a network operator will likely want to bar some or all roaming eRedCap UEs but allow “Home” subscribers. Alternatively, it may want to permit only certain roaming eRedCap UEs.

The system information shall indicate whether a Roaming RedCap UE is permitted to access a cell/frequency.


Summary
1. A separate early indication for PRB limited Rel-18 eRedCap would allow the gNB to specifically schedule eRedCap devices with restricted RAR PRBs or increased RAR to Msg3 time. 
1. A separate Msg1 early indication for PRB limited Rel-18 eRedCap UEs shall be supported as an optional network configuration.
A separate Msg3 early indication for PRB limited Rel-18 eRedCap shall be specified.
A network may support Rel-17 RedCap UEs but not Rel-18 eRedCap UEs.
A broadcasted SI indicating network support for Rel-18 eRedCap is needed.
The system information shall indicate whether a Roaming RedCap UE is permitted to access a cell/frequency.
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