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1
Introduction
In current RAN2 specifications, the definitions of various RNTI values are scattered in [1] and [2]. Additionally, no RAN2 document is currently specifying the RNTI values used on PDCCH to identify the UE and various other functionalities which have been defined in [1] and [2]. It is proposed to specify the use of all RNTIs in one section of RRC specification, including the range allocated for C-RNTI, and RA-RNTI, and dedicated RNTI values for the various other indications.
As a minor aspect, the terminology of RNTIs is not consistent in the RAN2 documents. A consistent terminology and abbreviations are also proposed.
2
Specifications and Releases 
In Stage 2 and RRC specification it has been defined that RRC manages the C-RNTI allocation for UEs requesting a state change from LTE Idle state into RRC Connected state. C-RNTI allocation is needed for the Random Access procedure and also in case of Handover procedure. 
Based on chosen functionality division it seems that the most appropriate place to define exact coding and allocation of stage 3 RNTIs, is the RRC Specification. Section 3 details the proposed RNTI value allocations for agreed RNTI usages.

In order to allow new specific RNTI values in the future, the 12 last RNTI values of the value range are “for future use”. The spares are left just to keep the future possible values in a successive value range to avoid compatibility issues. 
Such issues could appear, for example, when a new RNTI is introduced in Rel-9: Assume that the Rel-9 UEs are required to perform a specific action when this new RNTI value is detected. If this value is not “for future use” in Rel-8 specification, this RNTI value could be allocated as a normal C-RNTI for any UE. In case this C-RNTI is sent in the same subframe where there are Rel-9 UEs, the specific action would be triggered inadvertently in all Rel-9 UEs in the subframe. 

The 12 spare values should be sufficient: The number of new RNTIs should be kept low for UE processing reasons. Especially in RRC connected, detecting of each additional RNTI value reduces the margin in the critical interval between PDCCH detection and preparation of UL resources.
MBMS may not be included in 3GPP LTE Release 8, but it is necessary to ensure that the release 9 will be compatible with the Release 8. Therefore MBMS-related RNTI values and value ranges are addressed below, too.

3
RNTI type definitions
3.1 RRC Connection related

· C-RNTI, Cell RNTI is allocated for all UEs having a RRC connection. C-RNTI is allocated always when the Serving eNB for the RRC connection is changed at handover and deallocated when the RRC connection is released. UE C-RNTI is allocated by serving or target eNB and it is unique within one cell controlled by the allocating eNB. C-RNTI is updated when a UE accesses a new cell after handover. It is deallocated when UE is requested to enter the LTE Idle State.
· The value range is all the RNTI values excluding RA-RNTI range and special purpose RNTI values.
· RA-RNTI, Random Access RNTI, is an identity used to identify the UE or UEs that have made random access using the corresponding time-frequency resource and a Random Preamble. The Random Access response provides Random Access Preamble Identifier and an allocated temporary C-RNTI which will be made valid by UE transmitting it in the RRC Connection Request Message. RA-RNTI is transparent to the RRC, but even though a UE in RRC Connected state does not need the temporary C-RNTI, it is used on the PDCCH to schedule the first UL-SCH transmission. The UE includes its selected C-RNTI in the RRC Connection request Message and it is then confirmed by the eNB in the RRC Connection Setup Message. 
· The value range of RNTI is being discussed in RAN2 (in context of MAC in user plane session). The mapping of the RA resources and RA-RNTI value are open. The value range is dependent on the mapping between RA resource values and RNTI. In the table of the text proposal, a value range of ten is assumed (the value is in square brackets, because the final value range dependent on MAC specification, and may eventually be much higher).
· RA-RNTI and C-RNTI value ranges should not overlap, because each RA-RNTI represents a unique RA resource combination utilized in RA procedure. 
· T-RNTI, Temporary RNTI, is a UE identity in the eNB allocated by the RRC. As explained in the RA-RNTI description, it will either accepted as C-RNTI by the UE response through the RRC Connection Request Message (i.e. T-RNTI is promoted as C-RNTI), or rejected in case UE already has identity (e.g. in case UE looses UL synchronization (Time Advance) in RRC Connected State.
· Because any T-RNTI may be promoted to a C-RNTI, the value ranges of these two RNTIs overlap.

3.2 Dedicated special purpose RNTI values

· P-RNTI, Paging RNTI, is a single-value identity indicating that the DL PDCCH allocation is for PCH. All UEs which have a paging occasion at the subframe with P-RNTI indication will read the associated Page Message.

· SI-RNTI, System Information RNTI, is a single-value identity indicating that DL PDCCH allocation carries BCCH allocation information.

· SC-RNTI, System Information Change RNTI, is a single-value identifier which, when present on the PDCCH, indicates that System Information Value Tag has been changed and UE needs to re-read all of the System Information. The SC-RNTI is the mechanism to notify System Information change to UEs in RRC Connected state. 

· MC-RNTI, MCCH RNTI, is a single-value identity indicating that the corresponding PDCCH DL-SCH allocation is for single cell transmission of P-MCCH. FFS. 

· Actually, MC-RNTI could be considered as one of the RNTI values 
· M-RNTI, MBMS RNTI, is a service-specific identifier for MBMS service transmitted on MTCH as single-cell. This is needed to allow applying link adaptation to the transmission of each service separately. FFS
· It is also FFS, if the M-RNTI range needs to be separate from the C-RNTI, but here it is assumed that the value ranges can overlap in specification. 
4
Conclusion
The following text is proposed to be added to 36.331 (original text from version [3]).

Beginning of Text Proposal
5.3.1.4
Allocation of E-UTRAN RNTI

A Radio Network Temporary Identity (RNTI) is a 16 bit value used as an UE identifier on PDCCH. The following RNTI types are defined. The value ranges or single pre-defined values are specified in Table x.x.x.

· C-RNTI, Cell RNTI Allocation and maintenance of C-RNTI in RRC_CONNECTED is defined in [6], and as RRC function in section 4.4.
· RA-RNTI, Random Access RNTI, as defined in [6].
· T-RNTI, Temporary RNTI, as defined in [6].
· P-RNTI, Paging RNTI, as defined in [6], single value.
· SI-RNTI, System Information RNTI as defined in [6], single value

· SC-RNTI, System Information Change RNTI, as defined in section 5.2.1.3., single value.

· [MC-RNTI, MCCH RNTI FFS]

· [M-RNTI, MBMS RNTI,  FFS]
Table x.x.x RNTI values
	Value (hexadecimal)
	RNTI

	0000-[FFBF]
	C-RNTI and T-RNTI [and M-RNTI, FFS] 

	[FFE6-FFEF]
	RA-RNTI

	FFF0
	SI-RNTI

	FFF1
	SC-RNTI

	FFF2
	P-RNTI

	[FFF3]
	[MC-RNTI, FFS]

	FFF4-FFFF
	Reserved for future use


End of Text Proposal
Beginning of Text Proposal
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

AM
Acknowledged Mode

ASN.1
Abstract Syntax Notation.1
ARQ
Automatic Repeat Request

AS
Access Stratum
BCCH
Broadcast Control Channel

BCH
Broadcast Channel

CCCH
Common Control Channel
CCO
Cell Change Order

CP
Control Plane
C-RNTI
Cell RNTI

DCCH
Dedicated Control Channel
DRX
Discontinuous Reception
DTCH
Dedicated Traffic Channel

DTX
Discontinuous Transmission
DL
Downlink

DL-SCH
Downlink Shared Channel

E-UTRA
Evolved Universal Terrestrial Radio Access

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

ENB
Evolved Node B

FDD
Frequency Division Duplex
FFS
For Further Study
GERAN
GSM/EDGE Radio Access Network
GSM
Global System for Mobile Communications
HARQ
Hybrid Automatic Repeat Request

IE
Information element

IMEI
International Mobile Equipment Identity

IMSI
International Mobile Subscriber Identity

L1
Layer 1

L2
Layer 2

L3
Layer 3

M-RNTI
MBMS RNTI

MAC
Media Access Control

MBMS
Multimedia Broadcast Multicast Service

MCCH
MBMS point-to-multipoint Control Channel
MC-RNTI
MCCH RNTI
MIB
Master Information Block
MTCH

MBMS point-to-multipoint Traffic Channel

N/A
Not Applicable

NACC
Network Assisted Cell Change

NAS
Non Access Stratum

PCCH
Paging Control Channel

PDU
Protocol Data Unit

PDCP
Packet Data Convergence Protocol

PLMN
Public Land Mobile Network
P-RNTI
Paging RNTI

PTM-MC
Point-to-Multipoint, Multi-Cell
PTM-SC
Point-to-Multipoint, Single-Cell

PTP
Point-to-Point
QoS
Quality of Service

RACH
Random Access CHannel

RA-RNTI
Random Access RNTI

RAT
Radio Access Technology

RB
Radio Bearer
RLC
Radio Link Control
RNTI
Radio Network Temporary Identifier

RRC
Radio Resource Control
RSCP
Received Signal Code Power

RSRP
Reference Signal Received Power

RSSI
Received Signal Strength Indicator
SAE
System Architecture Evolution

SAP
Service Access Point

SB
Scheduling Block
SC-RNTI
System Information Change RNTI
SIB
System Information Block
SI-RNTI
System Information RNTI
SRB
Signalling Radio Bearer

S-TMSI
SAE Temporary Mobile Station Identifier

SU
Scheduling Unit

TA
Tracking Area
TDD
Time Division Duplex

TM
Transparent Mode
T-RNTI
Temporary RNTI
UE
User Equipment
UICC
Universal Integrated Circuit Card

UL
Uplink
UM
Unacknowledged Mode

UL-SCH
Uplink Shared Channel

UP
User Plane

UTRAN
Universal Terrestrial Radio Access Network
End of Text Proposal
Beginning of Text Proposal
5.2.1.3
System information validity and notification of changes

The PAGING message is used to inform UEs in RRC_IDLE about a system information change. UEs in RRC_CONNECTED monitor the PDCCH at a periodic occasion specifically defined for this purpose, i.e. a ‘Connected mode system information change notification’ occasion. If the UE detects the System InformationChangeRNTI (SC-RNTI) on PDCCH, it knows that the system information changes at the next modification period boundary.  Although the UE may be informed about changes in system information, no further details are provided e.g. regarding which SYSTEM INFORMATION message has changed. The change notification mechanism is not used for the system information using an expiry timer (intended for the more dynamic system information).
End of Text Proposal
Beginning of Text Proposal
5.3.3.5
Reception of the RRC CONNECTION SETUP by the UE

The UE shall:

1> establish SRB1 in accordance with the received IE “Radio resource configuration” and as specified in 5.3.9;
NOTE 1:
The details of how the signalling radio bearer configuration is signalled are FFS, i.e. the use of default/ pre-defined configurations is not precluded.

1>
If stored, discard the Inter-frequency priority information and the Inter-RAT priority information provided via dedicated signalling using the IE “Idle mode mobility control information”;
1>
stop timer T320, if running;

1>
set the C-RNTI to the value of the Temporary RNTI (T-RNTI) received in the Random Access Response message, see TS 36.321 [6];

End of Text Proposal
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