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1 	Introduction	
In RAN2#121, it is agreed to support the separated early indication for R18 RedCap UE. The corresponding objective in WID [1] is as follows.
	[bookmark: _GoBack]Introduce Msg3/MsgA PUSCH based early indication for Rel-18 eRedCap. FFS how to implement this in the spec (e.g., new LCIDs or not).
We will wait for RAN1 progress to see if there is a need for a Msg1 early indication for eRedCap.


This contribution discussed our views on separated early indication for Rel-18 RedCap UE.
2	Discussion
Msg3 based early indication
In the previous meeting, it is agreed to support the Msg3-based early indication, but there were some concerns to use the limited LCID space for Rel-18 RedCap early indication:
	· OPPO thinks Msg3 is simpler. MediaTek agrees, but highlights that there are few LCIDs remaining and we should be careful. Qualcomm agrees with MTK, and wants to think more about how this is indicated. Xiaomi agrees.
· Huawei thinks it is OK to use two new LCIDs. 
Introduce Msg3/MsgA PUSCH based early indication for Rel-18 eRedCap. FFS how to implement this in the spec (e.g., new LCIDs or not).



When the Msg3-based early indication is defined using new LCID values, two LCID values are needed in order to indicate the size of the corresponding RRC message (i.e., one LCID for CCCH of size 48 bits, and another LCID for CCCH of size 64 bits), similar as Msg3-based early indication defined in Rel-17 RedCap. However, given that only a few LCID space is left for Rel-18 and future release, using the two LCID values may cause restriction for the future releases.
Observation 1. If the Msg3-based early indication is defined using LCID, two additional LCID values are needed for Rel-18 RedCap UE, but a few LCID space is left.
On the other hand, if the Msg3-based early indication is defined using the corresponding RRC message (i.e., RRCSetupRequest or RRCResumeRequest message), the only method to define early indication for Rel-18 RedCap UE is to use the spare field which is defined in RRCSetupRequest and RRCResumeRequest message. However, in RRCSetupRequest and RRCResumeRequest message, only one spare field is left. Therefore, it should be careful to use this only one remaining spare field since there would be no more room for RRCSetupRequest and RRCResumeRequest in future releases.
Observation 2. It is not reasonable to define Msg3-based early indication in RRC message, considering that only one spare field is remained in the corresponding RRC messages.
In order to give more flexibility for future release and reserve two values for CCCH message and CCCH1 message, one method is to use eLCID space for Msg3-based early indication. The only difference between the indication by new LCID and by new eLCID is the one-octet difference in the MAC PDU size. From the network side, allocating one more octet for new LCID in Msg3 grant would be marginal issue given that additional octet for Msg3 is only needed in the cell supports the Rel-18 RedCap UE. In addition, when the Msg1-based early indication is configured, the network only needs to allocate one more octet in Msg3 grant to the corresponding RedCap UE, so the resource waste for Msg3 would be limited.
Therefore, it is proposed to define two eLCID values for Msg3-based early indication of Rel-18 RedCap UE.
Proposal 1. Define two eLCID values to support Msg3-based early indication.
Msg1 based early indication
In Rel-17, RACH partitioning framework is defined in order to support the separated RACH resource for different purposes. In the RACH partitioning framework, four spare fields are defined in order to support the additional RACH partitioning functionalities which may be defined in the future releases. 
	-- 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
    spare4                     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



That is, the RACH partitioning framework defined in Rel-17 can be simply extended to support the Msg1-based early indication for Rel-18 RedCap UE. Therefore, when the network need to configure the separated RACH resource for Rel-18 RedCap UE, there is no issue to configure the additional separated RACH resource, from RAN2 perspective.
Observation 3. From RAN2 perspective, there is no issue to support separated early indication for Rel-18 RedCap UE.
However, since the needs for additional early indication for Rel-18 RedCap UE is not confirmed in RAN1, it is proposed to wait for the RAN1 progress on whether the separated Msg1-based early indication is needed.
Proposal 2. Wait for RAN1 to decide whether to support separated Msg1-based early indication.
Regardless of whether the separated Msg1-based early indication is defined for Rel-18 RedCap UE or not, it should be determined whether Rel-18 RedCap UE is allowed to use RACH partition for Rel-17 RedCap early indication. That is, in the following cases, there might be the RACH partition for Rel-17 early indication configured without the RACH partition for Rel-18 early indication:
· Case 1: If the separated Msg1-based early indication is not defined for Rel-18 RedCap UE, the network may configure the RACH partition for Rel-17 early indication only.
· Case 2: If the separated Msg1-based early indication is defined for Rel-18 RedCap UE, the network may choose to configure the RACH partition for Rel-17 early indication without separated RACH partition for Rel-18 early indication due to the lack of RACH resource (i.e., in order to avoid the RACH resource fragmentation).
On the other hand, in the current MAC specification on RACH partitioning [2], 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 
From the Rel-17 RedCap UE perspective, when there is no RACH partition for R17 RedCap early indication, the RedCap UE may use the common RACH resource (i.e., the set of RA resource for non-RedCap UE). Similarly, for Rel-18 RedCap UE perspective, when there is no RACH partition for R18 RedCap early indication, the Rel-18 RedCap UE may use the common RACH 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 RACH resource.
When the network does not configure separated RACH partition for Rel-18 RedCap UE (either in Case 1 or Case 2) in the cell supporting the Rel-18 RedCap UE, the network needs some special handling for Msg2 and Msg3 allocation to support Rel-18 RedCap UE, i.e.,
· For RAR scheduling, the network needs to transmit RAR within the maximum BW of Rel-18 RedCap UE or allocate additional time margin between the RAR and Msg3 resource when the bandwidth of RAR is larger than the maximum BW of Rel-18 RedCap UE
· For Msg3 scheduling, the network needs to schedule the Msg3 UL grant within the maximum BW of Rel-18 RedCap UE.
In this case, if the network configures the RACH partition for Rel-17 RedCap early indication, the network operation for special handling for RAR and Msg3 grant would be different based on whether the Rel-18 RedCap UE is allowed to use RACH partition for the Rel-17 early indication:
· If the Rel-18 RedCap UE is allowed to use RACH partition for the Rel-17 early indication, the early indication for RedCap UE which can be used for both Rel-17 RedCap UE and Rel-18 RedCap UE. That is, the special handling is needed when network receives RA preamble using the RACH partition for R17 RedCap UE.
· If the Rel-18 RedCap UE is not allowed to use RACH partition for the Rel-17 early indication, the early indication for RedCap UE which can be used for only for Rel-17 RedCap UE, not for Rel-18 RedCap UE. That is, the special handling is needed when the network receives RA preamble using the common RACH resource.
In other words, when Rel-18 RedCap UE is not allowed to use RACH partition for the Rel-17 early indication, the network needs to schedule the RAR and Msg3 grant which can be available for both Rel-18 RedCap UEs and legacy UE. In our view, it is not reasonable to sacrifice the performance of the legacy UE to support the Rel-18 RedCap UE while the performance of Rel-17 RedCap UE is maintained. Given that Rel-17 RedCap UE is not targeting the high throughput and low latency, it is more natural to share the RACH partition for the Rel-17 early indication with Rel-18 RedCap UE. In this case, 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 should be able to 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.
3	Conclusion
In this paper, we discussed our views on separated early indication for RedCap UE. The discussion includes the following observations:
Observation 1. If the Msg3-based early indication is defined using LCID, two additional LCID values are needed for Rel-18 RedCap UE, but a few LCID space is left.
Observation 2. It is not reasonable to define Msg3-based early indication in RRC message, considering that only one spare field is remained in the corresponding RRC messages.
Observation 3. From RAN2 perspective, there is no issue to support separated early indication for Rel-18 RedCap UE.

Based on the observations, followings are proposed:
Proposal 1. Define two eLCID values to support Msg3-based early indication.
Proposal 2. Wait for RAN1 to decide whether to support separated Msg1-based early indication.
Proposal 3. The set of RA resource for Rel-17 RedCap early indication should be available for Rel-18 RedCap UE.
4	Reference
 [1] R2-2301910, Report from eRedCap breakout session
 [2] TS 38.321, v17.4.0, 2023.03

