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1 	Introduction	
In RANP#98, it is agreed to support the separated early indication for R18 RedCap UE. The corresponding objective in WID [1] is as follows
	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]


This contribution discussed our initial view on separated early indication for Rel-18 RedCap UE.
2	Discussion
Msg1 early indication
In RANP#98e, it is agreed to support the separated early indication for Rel-18 RedCap UE. The details of the separated early indication for Rel-18 RedCap UE (including whether Msg1/Msg3 based early indication is supported) will be discussed in RAN meetings.
According to the RAN1 agreement for the 5 MHz BB bandwidth in FR1 [2], it is agreed that the Rel-18 UE may receive the RAR which has larger bandwidth of maximum BW of the Rel-18 RedCap UE, but it needs more processing time:
	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


From the network perspective, given that it is agreed to support the separated early indication for the Rel-18 RedCap UE, it would be beneficial to configure early indication for Rel-18 RedCap UE via Msg1. When the network receives the Rel-18 RedCap UE indication in Msg1, the network would be able to schedule the RAR within the maximum BW of Rel-18 RedCap UE or schedule the RAR and Msg3 based on the more processing time of the Rel-18 RedCap UE, which prevents the RA failure.
Therefore, in order to ensure successful reception of the RAR for the Rel-18 RedCap UE which needs more processing time, it is beneficial to support the separated early indication via Msg1 (i.e., RACH partitioning).
Proposal 1. Msg1 early indication is supported (to be confirmed by RAN1).
In the current MAC spec on RACH partitioning [3], the availability of set of RA resource (i.e., RACH partition) for Rel-17 early indication is defined as follows:
· If redCap is set to true for a set of Random Access resources, consider the set of Random Access resources as not available for a Random Access procedure for which RedCap is not applicable 
If the new set of RA resource is defined for Rel-18 early indication, it should be determined that 
1) whether Rel-17 RedCap UE may use RACH partition for Rel-18 RedCap early indication; and
2) whether Rel-18 RedCap UE may use RACH partition for Rel-17 RedCap early indication
Regarding the issue 1), considering the purpose of defining the separated early indication (i.e., to differentiate between Rel-17 RedCap UE and Rel-18 RedCap UE in Msg1), it is obvious that the RACH partition for Rel-18 RedCap early indication shall not be used by the Rel-17 RedCap UE.
Proposal 2. The set of RA resource for Rel-18 RedCap early indication should not be available for Rel-17 RedCap UE
For issue 2), in Rel-17, when there is no RACH partition for R17 RedCap early indication, the RedCap UE may use the common RA resource (i.e., the set of RA resource for non-RedCap UE). Similarly, for Rel-18 RedCap UE perspective, when there is no RACH partion for R18 RedCap early indication, the Rel-18 RedCap UE may use the common RA resource (i.e., the set of RA resource for non-RedCap UE). One remaining issue is whether the Rel-18 RedCap UE is allowed to use the RACH partition for Rel-17 RedCap early indication, before selecting the common RA resource.
In some network implementation, the network may not configure the separated early indication for Rel-18 RedCap UE, configuring only the early indication for RedCap UE which can be used for both Rel-17 RedCap UE and Rel-18 RedCap UE. In this case, the Rel-18 RedCap UE may share the set of RA resource for Rel-17 RedCap early indication, and the network can schedule the RAR considering which can be available for both Rel-17 RedCap UEs and Rel-18 RedCap UEs. 
Therefore, when there is no RACH partition for Rel-18 early indication, the Rel-18 RedCap UE may use the separated RACH partition for the Rel-17 early indication.
Proposal 3. The set of RA resource for Rel-17 RedCap early indication should be available for Rel-18 RedCap UE.
From the signalling perspective, in order to prevent the usage of RACH partition for Rel-18 RedCap early indication by Rel-17 RedCap UE, new feature indication should be defined, using the one of the spare fields. The example of feature indication can be defined as follows:
	-- ASN1START
-- TAG-FEATURECOMBINATION-START

FeatureCombination-r17 ::= SEQUENCE {
    redCap-r17                 ENUMERATED {true}                                   OPTIONAL,  -- Need R
    smallData-r17              ENUMERATED {true}                                   OPTIONAL,  -- Need R
    nsag-r17                   NSAG-List-r17                                       OPTIONAL,  -- Need R
    msg3-Repetitions-r17       ENUMERATED {true}                                   OPTIONAL,  -- Need R
    RedCap-r18                 ENUMERATED {true}                                   OPTIONAL,  -- Need R
    spare3                     ENUMERATED {true}                                   OPTIONAL,  -- Need R
    spare2                     ENUMERATED {true}                                   OPTIONAL,  -- Need R
    spare1                     ENUMERATED {true}                                   OPTIONAL   -- Need R
}

NSAG-List-r17 ::= SEQUENCE (SIZE (1.. maxSliceInfo-r17)) OF NSAG-ID-r17

-- TAG-FEATURECOMBINATION-STOP
-- ASN1STOP


Proposal 4. Define the additional feature indication for R18 RedCap early indication
In Rel-17 RACH partitioning AI, the feature priority is defined in order to select the RACH partition when there is no set of RACH partition for feature combination triggering the RA procedure. 
On the other hand, even though the new feature indication is defined for the Rel-18 RedCap early indication, the selection of the set of RA resources between the set of RA resource for R17 RedCap early indication and R18 RedCap early indication is clear. That is, for the Rel-18 RedCap UE,
· If the RACH partition for Rel-18 early indication is configured, the Rel-18 RedCap UE uses the set of RA resource for Rel-18 early indication.
· If the set of RA resource for Rel-18 early indication is not configured but there is the RACH partition for Rel-17 early indication is configured, the Rel-18 RedCap UE uses the RACH partition for Rel-17 early indication.
· If there is neither RACH partition for Rel-18 early indication nor Rel-17 early indication, the Rel-18 RedCap UE uses the legacy of RA resource
In addition, there is no need to define the separated feature priority for the Rel-17 RedCap and Rel-18 RedCap early indication, i.e., there would be no need to prioritize Rel-18 RedCap early indication while Rel-17 RedCap is deprioritized than other feature(s). Therefore, it is sufficient to share the feature priority for Rel-18 early indication with Rel-17 early indication, i.e., no new feature priority is needed. 
Proposal 5. No need to define additional feature priority for Rel-18 RedCap early indication
Msg3 based early indication
In some cases, the network may not be able to configure the Msg1-based early indication for Rel-18 RedCap UE, due to the lack of RA resource because of multiple RACH partitioning features. In addition, even though Msg1-based early indication for Rel-18 RedCap UE is supported, the RACH partition for feature combination (including the Rel-18 RedCap early indication) may not be provided due to the lack of RA resource. Therefore, in some cases, Rel-18 RedCap UE may not be able to use the Msg1-based early indication.
In Rel-17 RedCap WI, separated LCID is defined for Msg3 based early indication, in order to support the case that the network may not configure the separated RACH resource for RedCap UE. Similarly, the separated early indication for Rel-18 RedCap UE in Msg3 is needed, in order to determine whether the UE is Rel-17 RedCap UE or Rel-18 RedCap UE. Therefore, if the Rel-18 RedCap UE is not able to use Msg1 for the early identification, separated early indication in Msg3 should be used, in order to allow the network to schedule the Msg4 properly. 
Proposal 6. Define separated LCID to support the Msg3 based early indication for Rel-18 RedCap UE

3	Conclusion
In this paper, we discussed our initial view on separated early indication for RedCap UE. The discussion includes the following proposals:
Proposal 1. Msg1 early indication is supported (to be confirmed by RAN1).
Proposal 2. The set of RA resource for Rel-18 RedCap early indication should not be available for Rel-17 RedCap UE
Proposal 3. The set of RA resource for Rel-17 RedCap early indication should be available for Rel-18 RedCap UE.
Proposal 4. Define the additional feature indication for R18 RedCap early indication
Proposal 5. No need to define additional feature priority for Rel-18 RedCap early indication
Proposal 6. Define separated LCID to support the Msg3 based early indication for Rel-18 RedCap UE
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