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1   Introduction
RAN2 received an LS from RAN1 on the studies of 2-step RACH procedure in NR, which “would like to request any feedback on UE identities and associated procedure and also ask the corresponding applicable scenarios.” [1] 
2   Discussion
2.2   UE identity in LTE
In LTE, there are following scenarios when the UE needs to perform random access procedure [3].

-
Initial access from RRC_IDLE;

-
RRC Connection Re-establishment procedure, except for NB-IoT UE using Control Plane CIoT EPS optimizations [20] only;
-
Handover, except for NB-IoT;

-
DL data arrival during RRC_CONNECTED requiring random access procedure:

-
E.g. when UL synchronisation status is "non-synchronised".

-
UL data arrival during RRC_CONNECTED requiring random access procedure:

-
E.g. when UL synchronisation status is "non-synchronised" or there are no PUCCH resources for SR available.

-
For positioning purpose during RRC_CONNECTED requiring random access procedure, except for NB-IoT;

-
E.g. when timing advance is needed for UE positioning.
· Initial access from RRC_IDLE
The UE identity length (S-TMSI or randomValue) is 40 bits in RRCConnectionRequest as defined in [3].

RRCConnectionRequest-r8-IEs ::=

SEQUENCE {


ue-Identity






InitialUE-Identity,


establishmentCause




EstablishmentCause,


spare







BIT STRING (SIZE (1))

}

InitialUE-Identity ::=



CHOICE {


s-TMSI







S-TMSI,


randomValue






BIT STRING (SIZE (40))

}

· RRC connection reestablishment

The C-RNTI length is 16bits, the physCellId is 9 bits and shortMAC-I is 16bits in RRCConnectionReestablishment [3]. Therefore, the total length for UE identity in RRCConnectionReestablishment is 41bits.
RRCConnectionReestablishmentRequest-r8-IEs ::= SEQUENCE {


ue-Identity






ReestabUE-Identity,


reestablishmentCause



ReestablishmentCause,


spare







BIT STRING (SIZE (2))

}

ReestabUE-Identity ::=



SEQUENCE {


c-RNTI







C-RNTI,


physCellId






PhysCellId,


shortMAC-I






ShortMAC-I

}

· RRC Connection Resume
 The resume identity (resumeID or truncatedResumeID) in RRC connection resume procedure is 40 bits or 24 bits. If useFullResumeID is signalled in SIB2, the resumeID is used. Otherwise, truncatedResumeID is used. The shortResumeMAC-I is 16bits. Therefore, the UE identity length in RRCConnectionResume is 56 bits when resumeID is signaled or 40bits otherwise.
RRCConnectionResumeRequest-r13-IEs ::=

SEQUENCE {


resumeIdentity-r13







CHOICE {



resumeID-r13








ResumeIdentity-r13,


truncatedResumeID-r13






BIT STRING (SIZE (24))


},

shortResumeMAC-I-r13







BIT STRING (SIZE (16)),


resumeCause-r13








ResumeCause,


spare










BIT STRING (SIZE (1))
}

ResumeIdentity-r13 ::=





BIT STRING (SIZE(40))
· Handover, DL/UL data arrival and positioning for connected UEs
The C-RNTI (16 bit) could be treated as UE identity. 
Table 1, Summary of UE Identities for RACH in LTE Procedures 
	Applicable Scenarios
	UE identity
	Length  (bit)

	RRC Connection Setup
	S-TMSI or randomValue
	40

	RRC Connection Reestablishment
	C-RNTI + physCellId + shortMAC-I
	16+9+16=41

	RRC Connection Resume
	resumeID or truncatedResumeID + shortResumeMAC-I
	40+16 =56 or 24+16=40

	Handover, DL/UL traffic arrival in case of "non-synchronised", positioning for connected UEs
	C-RNTI
	16


UE identity and applicable scenarios in NR
In 4-step RACH procedure, UE identity can be carried in Msg3. In 2-step RACH procedure, UE identity should be carried in Msg1, as shown in Figure 1. 
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Figure 1, two-step RACH with UE identity in Msg1

Proposal 1: In 2-step RACH procedure, UE identity should be carried in Msg1 as dedicated preamble.
Taking LTE as starting point, and considering the possibly increased system capacity, we may have the following baseline estimates:
Table 2, Baseline Estimate of UE Identities for RACH in NR Procedures 
	Applicable Scenarios
	UE identity
	Length  (bit)

	RRC Idle State
	S-TMSI or randomValue
	40

	RRC “Inactive” State
	UE-ID or truncatedUE-ID + shortMAC-I
	40+16 =56 or 24+16=40

	RRC Connected State
	C-RNTI for traffic arrival in case of "non-synchronised", and positioning for connected UEs
	16

	
	C-RNTI + CellId + shortMAC-I for RRC Connection Reestablishment
	16+9+16=41


Proposal 2: To provide RAN1 in a reply LS [2] with the baseline estimate of the size of UE identities, which should be carried in Msg1 as dedicated preamble. 
3   Conclusion

By analysing the UE identity in LTE system, and applicable scenarios with UE identity for NR, we made the following proposals:

Proposal 1: In 2-step RACH procedure, UE identity should be carried in Msg1 as dedicated preamble.
Proposal 2: To provide RAN1 in a reply LS [2] with the baseline estimate of the size of UE identities, which should be carried in Msg1 as dedicated preamble.
	Applicable Scenarios
	UE identity
	Length  (bit)

	RRC Idle State
	S-TMSI or randomValue
	40

	RRC “Inactive” State
	UE-ID or truncatedUE-ID + shortMAC-I
	40+16 =56 or 24+16=40

	RRC Connected State
	C-RNTI for traffic arrival in case of "non-synchronised", and positioning for connected UEs
	16

	
	C-RNTI + CellId + shortMAC-I for RRC Connection Reestablishment
	16+9+16=41
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