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Discussion and decision
1 Introduction
In the email discussion [1] the options for identifying Redcap UEs were discussed.
· Opt. 1: During Msg1 transmission, e.g., via separate initial UL BWP, separate PRACH resource, or PRACH preamble partitioning.

· Opt. 2: During Msg3 transmission. 

· Opt. 3: Post Msg4 acknowledgment. E.g., during Msg5 transmission or part of UE capability reporting.

· Opt. 4: During MsgA transmission (subject to support of 2-step RACH)
According to the comments we made in the email discussion, our preference is Option 2 (in case of 4-step RACH) and Option 4 (in case of 2-step RACH). In this contribution we provide further arguments for justifying Option 2/4 and address candidate solutions for realizing Option 2/4. 
2 Discussion
2.1 Option 1
Redcap UEs are targeted to be operated in the same cell as regular NR UEs acc. to Rel-15/16. Furthermore, a 3dB coverage loss due to small form factor of Redcap UEs in FR1 UL compared to Rel-15/16 UEs is expected. Therefore, we expect that at least in FR1 some form of coverage enhancements may need to be employed to improve the coverage for the concerned physical channels in UL. For instance, for RACH we may expect new PRACH configurations (in terms of supported preamble formats, number of PRACH occasions, PRACH duration etc.) and/or PRACH preamble partitioning for coverage enhanced Redcap UEs. However, we need to consider that not all types of Redcap UEs may be coverage-limited depending on e.g. device type, location, frequency band (FR1/FR2), so that such UEs can use the regular RACH resources configured in the cell. 
Observation 1: Not all types of Redcap UEs may be coverage-limited depending on e.g. device type, location, frequency band (FR1/FR2), so that such UEs can use the regular RACH resources configured in the cell.
It is FFS in RAN1 whether for initial access a Redcap UE should use the initial UL BWP configured in the cell for regular NR UEs or a separate initial UL BWP configured for Redcap UEs. In general, we think there is no need to configure a separate initial UL BWP for Redcap UEs and instead, they should apply the initial UL BWP configured in the cell for regular NR UEs in order to exploit frequency diversity and to randomize the interference. In our companion RAN1 contribution [2] we address the aspects of narrowband operation of Redcap UEs within a wideband BWP. Furthermore, depending on network deployment there may be cases where the initial UL BWP configured in the cell is equal or less than the maximum supported bandwidth of Redcap UEs. In this case it would not be possible for the network to distinguish Redcap UEs from regular NR UEs.
Observation 2: Using a separate initial UL BWP for initial access of Redcap UEs may not be a feasible solution due to its limitations in terms of frequency diversity and interference randomization.
In view of above discussion, we think that Option 1 may not be a feasible solution for early identification of Redcap UEs. However, since RAN1 is discussing the feasibility of Option 1 and the need for coverage enhancements of the physical channels in UL/DL during RACH procedure, we have to wait for RAN1 conclusion on Option 1.
Proposal 1: RAN2 is asked to wait for RAN1 conclusion on feasibility of Option 1 for early identification of Redcap UEs.
2.2 Option 3
Using Msg5 of Option 3 is a feasible solution in case Redcap UEs are only allowed to camp on a cell with an initial UL/DL BWP that is equal or less than the bandwidth supported by the UE. However, in case RedCap UEs are allowed to camp on a cell with an initial UL/DL BWP that is larger than the bandwidth supported by the UE, then using Msg5 of Option 3 is not a feasible solution due to the fact that the network needs to know whether the concerned UE is bandwidth restricted or not in order to schedule Msg4/5 properly. In order not to limit network deployment and avoid impacts to legacy NR UEs, we think that for early identification of Redcap UEs, RAN2 should pursue a solution that allows the operation of Redcap UEs in cells with initial UL/DL BWP that is larger than the bandwidth supported by the UE.
Proposal 2: RAN2 is asked to not pursue Option 3 for early identification of Redcap UEs.
2.3 Option 2 and 4
Since we consider Option 3 not as a feasible solution which can be used for early identification of Redcap UEs, we think Option 2 (in case of 4-step RACH) and Option 4 (in case of 2-step RACH) should be pursued from RAN2 perspective. This would also allow the network to reject the RRC connection establishments from Redcap UEs in early stage depending on the load situation in the cell. Furthermore, compared to Option 1 they are complete solutions as they are independent of any coverage enhancements.
Proposal 3: RAN2 is asked to pursue Option 2 and 4 for early identification of Redcap UEs from RAN2 perspective.
The RRCSetupRequest message is a 48-bits RRC message as specified in TS 38.331 [3] and is transmitted by the NR UE using the MAC LCID value = 52 as specified in TS 38.321 [4]. On candidate solutions for realizing Option 2/4 using the RRCSetupRequest message there are following options:

i. Option A: Introduce a new MAC LCID value for CCCH by Redcap UEs
Redcap UEs shall use a new MAC LCID value in the MAC header of Msg3 for the network to differentiate these UEs from regular NR UEs.

ii. Option B: Introduce a new RRCSetupRequest1 message for Redcap UEs
Redcap UEs shall use a new RRCSetupRequest1 message of e.g. 56-bits length. This extended version of the RRCSetupRequest message may carry a new field “ue-Class” to indicate class or category of Redcap UEs. A UE class or category refers to a defined set of mandatory UE features and/or UE capabilities as addressed in our companion RAN1 contribution [2].
Proposal 4: RAN2 is asked to consider Option A or B as solution for early identification of Redcap UEs.
-- ASN1START

-- TAG-RRCSETUPREQUEST-START

RRCSetupRequest ::=                 SEQUENCE {

    rrcSetupRequest                     RRCSetupRequest-IEs

}

RRCSetupRequest-IEs ::=             SEQUENCE {

    ue-Identity                         InitialUE-Identity,

    establishmentCause                  EstablishmentCause,

    spare                               BIT STRING (SIZE (1))

}

InitialUE-Identity ::=              CHOICE {

    ng-5G-S-TMSI-Part1                  BIT STRING (SIZE (39)),

    randomValue                         BIT STRING (SIZE (39))

}

EstablishmentCause ::=              ENUMERATED {

                                        emergency, highPriorityAccess, mt-Access, mo-Signalling,

                                        mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, mps-PriorityAccess, mcs-PriorityAccess,

                                        spare6, spare5, spare4, spare3, spare2, spare1}

-- TAG-RRCSETUPREQUEST-STOP

-- ASN1STOP

Figure 1: The RRCSetupRequest message as specified in TS 38.331 [3]
Table 1: Values of LCID for UL-SCH as specified in TS 38.321 [4]
	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


3 Conclusion

In this contribution we have discussed the options for identifying Redcap UEs and made the following proposals:
Proposal 1: RAN2 is asked to wait for RAN1 conclusion on feasibility of Option 1 for early identification of Redcap UEs.
Proposal 2: RAN2 is asked to not pursue Option 3 for early identification of Redcap UEs.
Proposal 3: RAN2 is asked to pursue Option 2 and 4 for early identification of Redcap UEs from RAN2 perspective.
Proposal 4: RAN2 is asked to consider Option A or B as solution for early identification of Redcap UEs.
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