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1 Introduction
For Rel-17 RedCap UEs, RAN2 introduced early indication for Msg1 and Msg3. Similarly, Rel-18 WID [1] includes separate early indication as an objective, in order for gNB to identify Rel-18 RedCap UEs:
	4
Objective

4.1
Objective of Core part WI

The objective is to specify support for the following enhancements: 

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]
<..Skipped..>


In this contribution, we discuss on early indications dedicated to Rel-18 RedCap UEs.
2 Discussion
Non-RedCap UEs and Rel-17 RedCap UEs are capable of handling 100MHz and 20MHz bandwidth in FR1, respectively. As captured in WID above, however, Rel-18 RedCap UEs is required to have the reduced BB bandwidth of 5MHz. Thus, gNB supporting Rel-18 RedCap man need to provide different PDSCH and PUSCH related configuration to Rel-18 RedCap UEs, compared to other UEs (i.e., non-RedCap UEs or Rel-17 RedCap UEs). For this issue, in last two meetings (i.e., RAN1#110 and RAN1#111), RAN1 has mainly discussed whether to allow gNB to schedule more than 5MHz for SIB1/OSI/Paging/RAR/Msg3/PUSCH. For example, for RAR, RAN1 made the following agreement in RAN1#111:
	RAN1#111
RAR bandwidth

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



According to this agreement, it is allowed to schedule RAR larger than 5MHz to Rel-18 RedCap UEs. 

When RAR with less than 5MHz bandwidth is configured, 

· All UEs (i.e., Rel-18 RedCap UEs, non-RedCap UEs or Rel-17 RedCap UEs) can send Msg3 within legacy time (NT,1 + NT,2 + 0.5 ms) after receiving RAR.

When RAR with larger than 5MHz bandwidth is configured,

· Rel-18 RedCap UEs need extra margin X ms to send Msg3 (i.e., totally, NT,1 + NT,2 + 0.5 +X ms) after receiving RAR.

· Other UEs (i.e., non-RedCap UEs or Rel-17 RedCap UEs) can still send Msg3 within legacy time (NT,1 + NT,2 + 0.5 ms) after receiving RAR.
As a result, if gNB is unable to identify whether UE sending Msg1 is Rel-18 RedCap UE or not, gNB has to schedule UL grant for Msg3 in RAR (with > 5MHz) at delayed time (assuming UE who performing RA may be Rel-18 RedCap UEs who need extra time margin X). If the UE is not Rel-18 RedCap UE, it unnecessarily delays Msg3 transmission wasting limited time resources. Therefore, we propose to introduce separate early indication via Msg1 for gNB to identify whether UE sending Msg1 is Rel-18 RedCap UE or not, and thus gNB can configure delayed UL grant in RAR only to Rel-18 RedCap UEs.

In addition to RAR bandwidth, when it comes to Msg3 bandwidth, RAN1 agreed:

	RAN1#111
Msg3 bandwidth

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.



Thus, if Msg1 based separate early indication is not supported, NW should always schedule Msg3 with <5 MHz bandwidth, assuming UE who performing RA may be Rel-18 RedCap UE. As results, other type of UEs (i.e., non-RedCap UEs or Rel-17 RedCap UEs) can never be served with Msg3 with >5MHz bandwidth, even if they are capable of it. Therefore, we propose to introduce separate early indication via Msg1.
Proposal 1. Introduce separate early indication via Msg1.
As in Rel-17, we assume separate early indication via Msg1 as optional feature to give NW more flexibility of configuration. For example, gNB may choose not to allocate PRACH resource pool for Rel-18 Redcap UE to allocate more resources to our features (e.g., Rel-17 RedCap, SDT).  Then, separate early indication via Msg3 should be supported as well, so gNB can configure proper PDSCH or PUSCH related configuration by taking limited BB bandwidth for Rel-18 RedCap UE into account, before receiving UE capability message from the UE.
Proposal 2. Introduce separate early indication via Msg3.
3 Conclusion
Based on the above, RAN2 is requested to discuss on the following proposals:
Proposal 1. Introduce separate early indication via Msg1.

Proposal 2. Introduce separate early indication via Msg3.
4 References
[1] RP-223544, Revised WID on Enhanced support of reduced capability NR devices, Ericsson

