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1 Introduction
At the last RAN2 meeting, we made some initial agreements on early identification for eRedCap devices. · 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.


In this document, we go one step further on those open aspects of msg3 based early identification design needed for eRedCap devices.
2 Discussion


[bookmark: _Ref131432791]Figure 1: MAC subheader for UL CCCH transmission [1]

Msg3/MsgA PUSCH based early indication for Rel-17 RedCap UEs is LCID based, i.e. when the CCCH message (e.g. RRC setup/ resume/ reestablishment request) in included in the PUSCH payload during initial access, RedCap specific LCIDs (values 35, 36 from Table 1) are used in the MAC subheader as shown in Figure 1, to identify the UE as a RedCap UE to the network. New LCIDs were introduced in Rel-17 to avoid increasing the size of the PUSCH payload, as increasing the payload size has an impact on the cell coverage due to the increase TX power needed to transmit a larger message. It is important to retain this principle for early identification of eRedCap UEs.
Observation 1: The size of the PUSCH payload in Msg3/MsgA based early identification for eRedCap devices should stay the same as in earlier releases to achieve the same cell coverage.
From Table 1, we can see that the number of unassigned LCIDs are limited to just 6 values. Given that we are midway through the NR lifecycle, it is unwise to use up another two of these reserved values as it will affect future use cases. The lack of available LCID values was identified early on and the extended LCID space was introduced in Rel-16. However, the use of eLCID for early identification will increase the PUSCH payload size in Msg3/MsgA by 1 byte as shown in Figure 2.
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Observation 2: The number of available LCIDs are quite limited and using up a further 2 values from the LCID space will significantly affect other/future work items.
Observation 3: The use of eLCIDs for early identification will increase the size of the PUSCH payload in Msg3/MsgA.
	Codepoint/Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5]), except for a RedCap UE

	1–32
	Identity of the logical channel of DCCH and DTCH

	33
	Extended logical channel ID field (two-octet eLCID field)

	34
	Extended logical channel ID field (one-octet eLCID field)

	35
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5]) for a RedCap UE 

	36
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5]) for a RedCap UE

	37–42
	Reserved

	43
	Truncated Enhanced BFR (one octet Ci)

	44
	Timing Advance Report

	45
	Truncated Sidelink BSR

	46
	Sidelink BSR

	47
	Reserved

	48
	LBT failure (four octets)

	49
	LBT failure (one octet)

	50
	BFR (one octet Ci)

	51
	Truncated BFR (one octet Ci)

	52
	CCCH of size 48 bits (referred to as "CCCH" in TS 38.331 [5]), except for a RedCap UE

	53
	Recommended bit rate query

	54
	Multiple Entry PHR (four octets Ci)

	55
	Configured Grant Confirmation

	56
	Multiple Entry PHR (one octet Ci)

	57
	Single Entry PHR

	58
	C-RNTI

	59
	Short Truncated BSR

	60
	Long Truncated BSR

	61
	Short BSR

	62
	Long BSR

	63
	Padding
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We are faced with a situation where we don’t want to increase the PUSCH payload size, and we don’t want to use a new LCID value either. So, what can be done instead?
We note that the MAC subheader includes reserved bits. We can use a reserved bit to address the issue we are facing. Our proposal is that we continue to use the same LCID as RedCap for eRedCap devices. The value of the reserved bit is set to 0 for RedCap devices, as already specified today. We can set the value of the reserved bit to 1 for eRedCap devices to differentiate them from RedCap devices. By doing so, we do not need to use a new LCID or change the size of the PUSCH payload to identify eRedCap devices. By limiting the use of the reserved bit to Msg3/MsgA only and for LCIDs 35 and 36, we ensure that the reserved bit remains available for use in other scenarios.
Observation 4: The reserved bit in the MAC subheader can be used to identify eRedCap devices without using new LCID values.
Observation 5: By limiting the use of the reserved bit to UL CCCH transmission for RedCap devices, we ensure that the reserved bit remains available for use in other scenarios.
Proposal 1: The reserved bit of the MAC subheader is used to differentiate between RedCap and eRedCap devices during Msg3/MsgA based early identification.
If proposal 1 is accepted, it also makes sense to follow the same logic as Rel-17. That is, given that there is no additional overhead corresponding to Msg3 based early identification, this can be always indicated when CCCH is sent in Msg3/MsgA by eRedCap devices.
Proposal 2: If Proposal 1 is accepted, Msg3/MsgA based early identification is always enabled for eRedCap UEs.
3 Conclusion
In this contribution we observe that:
Observation 1: The size of the PUSCH payload in Msg3/MsgA based early identification for eRedCap devices should stay the same as in earlier releases to achieve the same cell coverage.
Observation 2: The number of available LCIDs are quite limited and using up a further 2 values from the LCID space will significantly affect other/future work items.
Observation 3: The use of eLCIDs for early identification will increase the size of the PUSCH payload in Msg3/MsgA.
Observation 4: The reserved bit in the MAC subheader can be used to identify eRedCap devices without using new LCID values.
Observation 5: By limiting the use of the reserved bit to UL CCCH transmission for RedCap devices, we ensure that the reserved bit remains available for use in other scenarios.
Based on the observations above, we propose:
Proposal 1: The reserved bit of the MAC subheader is used to differentiate between RedCap and eRedCap devices during Msg3/MsgA based early identification.
Proposal 2: If Proposal 1 is accepted, Msg3/MsgA based early identification is always enabled for eRedCap UEs.
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