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[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Introduction
For early identification of Redcap UE type, the following agreement was achieved in RAN2# 114-e meeting [1]:
4. [bookmark: OLE_LINK97][bookmark: OLE_LINK98]Either Msg1 and/or Msg3 early identification will be supported
And the following agreements were achieved in RAN# 115-e meeting [2]:
1. [bookmark: OLE_LINK93][bookmark: OLE_LINK94][bookmark: OLE_LINK166][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK14]Msg1 identification which can be configured to be enabled/disabled can be specified from RAN2 point of view.
And
1. [bookmark: OLE_LINK130][bookmark: OLE_LINK131][bookmark: OLE_LINK95][bookmark: OLE_LINK96]A Msg3 early identification based on dedicated LCID is supported (if SA3 confirms there is no problem)

In this contribution, we will give some discussion on the remaining issues of early identification. 
[bookmark: _GoBack]Discussion
· The enable/disable of early identification
Firstly, as clearly stated in the WID, the ability of early indication, which is the same with the ability of early identification, is configurable by the network [2].
	· Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks through an early indication in Msg1 and/or Msg3, and Msg A if supported, including the ability for the early indication to be configurable by the network. [RAN2, RAN1]


That is, the early indication function can be totally enabled or disabled by the network. However, RAN2 have only achieved agreement on Msg1 identification enable/disable now, as shown above.  It is clear that, if Msg1 identification is configured to be enabled, the UE can report its type by using corresponding Msg1 resource. The issue is, if Msg1 identification is configured to be disabled, it is not clear that the Msg3 early identification will be used, or the early identification function is totally disabled? 
[bookmark: OLE_LINK101][bookmark: OLE_LINK140][bookmark: OLE_LINK141]Observation 1: the following issues are still needed to be clarified:
· [bookmark: OLE_LINK89][bookmark: OLE_LINK90]Whether the ability of the early identification can be totally disabled
· [bookmark: OLE_LINK91][bookmark: OLE_LINK92]If yes, how to enable/disable the early identification totally. 
[bookmark: OLE_LINK125][bookmark: OLE_LINK126]Actually, in some case, the early identification is not needed. For example, 
· If the initial UL BWP is shared among RedCap UE and non-RedCap UE, and the bandwidth of the initial UL BWP is not larger than the maximum RedCap UE bandwidth, as shown in Figure 1

[image: ]
[bookmark: _Ref83650999]Figure 1 Early indication in Msg3 is not needed if the initial UL BWP is shared.
In this case, the early identification ability is not needed, and can be disabled totally. However, this is more like a RAN1 issue. So we suggest sending LS to RAN1 to trigger the discussion.
[bookmark: OLE_LINK136][bookmark: OLE_LINK137][bookmark: OLE_LINK144][bookmark: OLE_LINK145][bookmark: OLE_LINK146]Proposal 1: send LS to RAN1 to trigger the discussion on whether the ability of the early identification can be totally disabled.
We RAN2 can give further discussion on how to enable/disable the early identification totally, if necessary, according to the RAN1 feedback. 
· [bookmark: OLE_LINK151][bookmark: OLE_LINK152]The using of Msg1 identification and Msg3 early identification
The second issue is about the using of Msg1 identification and Msg3 early identification.
As showed in the following agreement:
4. [bookmark: OLE_LINK104][bookmark: OLE_LINK105][bookmark: OLE_LINK102][bookmark: OLE_LINK103]Either Msg1 and/or Msg3 early identification will be supported
There are two approaches to report UE type in step-4 RACH. However, obviously, only one bit is needed to differentiate Redcap UE and non-Redcap UE. It is redundant to identify RedCap UE type in both Msg1 and Msg3.
[bookmark: OLE_LINK142][bookmark: OLE_LINK143]Observation 2: Either Msg1 or Msg3 early identification is needed at the same time. 
So we suggest giving the working assumption as following:
[bookmark: OLE_LINK147][bookmark: OLE_LINK148]Working assumption 1: For UE type report, if Msg1 identification is configured to be enabled, the UE will not use Msg3 early identification. 
· [bookmark: OLE_LINK127][bookmark: OLE_LINK128][bookmark: OLE_LINK129]The detail of Msg1 identification and Msg3 early identification
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]For Msg1 identification, the following agreement on early indication in Msg1 was achieved in RAN1#106-e meeting:
	[bookmark: OLE_LINK116][bookmark: OLE_LINK117][bookmark: OLE_LINK118][bookmark: OLE_LINK119][bookmark: OLE_LINK120][bookmark: OLE_LINK121][bookmark: OLE_LINK122]Agreement
Confirm the following working assumption with the modifications in red:
· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1.
· The early indication in Msg1 can be configured to be enabled/disabled via SIB
· FFS how to support enable/disable the early indication
· FFS details e.g.: From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP (if supported)
· separate PRACH resource
· PRACH preamble partitioning
· FFS: whether/how to address RA-RNTI overlapping issue
· FFS the possibility of supporting Msg3 for the early indication 
Whether/how to support early indication of RedCap UEs in Msg3 in Rel-17 is up to RAN2.


So we propose to have the following working assumption:
[bookmark: OLE_LINK149][bookmark: OLE_LINK150]Working assumption 2: From RAN2 point of view, if separate PRACH resources and/or partitioning PRACH preambles are configured in SIB for Redcap UE and non-Redcap UE accordingly, Msg1 identification is configured to be enabled. 
For Msg3 early identification, dedicated LCID based solution is supported, according to the agreement. The security issue is waiting for SA3 confirmation, but we tend to agree the view that, if there is no security issue on Msg1 identification, there is also no security issue on Msg3 early identification.
And only one bit information is needed to report, as only one Redcap UE type is supported in Rel-17. So we suggest using one of the revered LCID values in the following Table 6.2.1-2 Values of LCID for UL-SCH in 38.321, for example, 35 or 44, to indicate the Msg3 is from a Redcap UE.
[bookmark: OLE_LINK135][bookmark: OLE_LINK138][bookmark: OLE_LINK139]Table 6.2.1-2 Values of LCID for UL-SCH
	Codepoint/Index
	LCID values

	0
	CCCH of size 64 bits (referred to as "CCCH1" in TS 38.331 [5])

	1–32
	Identity of the logical channel

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

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

	35–44
	Reserved

	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])

	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



[bookmark: OLE_LINK153][bookmark: OLE_LINK154]Proposal 2: One of the reserved LCID values in Table 6.2.1-2 Values of LCID for UL-SCH in 38.321can be selected for Msg3 early identification. 
Conclusion
[bookmark: OLE_LINK60][bookmark: OLE_LINK58][bookmark: OLE_LINK59]In this contribution, we have discussed on the remaining issues of early identification. Based on the discussion, we give the following observations and proposals:
Observation 1: the following issues are still needed to be clarified:
· Whether the ability of the early identification can be totally disabled
· If yes, how to enable/disable the early identification totally. 
Observation 2: Either Msg1 or Msg3 early identification is needed at the same time. 
Proposal 1: send LS to RAN1 to trigger the discussion on whether the ability of the early identification can be totally disabled.
Proposal 2: One of the reserved LCID values in Table 6.2.1-2 Values of LCID for UL-SCH in 38.321can be selected for Msg3 early identification.
And we suggest having the following working assumptions:
Working assumption 1: For UE type report, if Msg1 identification is configured to be enabled, the UE will not use Msg3 early identification. 
Working assumption 2: From RAN2 point of view, if separate PRACH resources and/or partitioning PRACH preambles are configured in SIB for Redcap UE and non-Redcap UE accordingly, Msg1 identification is configured to be enabled. 
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]
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