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1. 
Introduction
At RAN3#66 a question about E-RNTI handling at state transition from Cell_DCH to Cell_FACH was raised during discussion about E-RNTI handling at state transition from Cell_FACH to Cell_DCH[1].
This contribution reviews the related operation in current Rel99 RACH/Rel8 E-RACH and proposes the way forward for identified problems.
2. 
Review R99/Rel8 operation for State Transition from Cell_DCH to Cell_FACH
This section reviews operation for the state transition from Cell_DCH to Cell_FACH in current Rel99/Rel8 (for Enhanced Uplink in Cell_FACH) specifications. 
There are the following five cases for the state transition to be considered.
Case 1: SRNC does not indicate cell UE camps after the transition to Cell_FACH
Case 2: SRNC indicates the cell UE camps after the transition to Cell_FACH and the indicated cell is serving cell when UE was in Cell_DCH
Case 3: SRNC indicates the cell UE camps after the transition to Cell_FACH and the indicated cell is non-serving cell when UE was in Cell_DCH
Case 4: SRNC indicates the cell UE camps after the transition to Cell_FACH and the indicated cell is non E-DCH cell when UE was in Cell_DCH
Case 5: SRNC indicates the cell UE camps after the transition to Cell_FACH and the indicated cell was not in Active Set when UE was in Cell_DCH (e.g. State Transition with InterFreq cell reselection)
(Case 1: SRNC does not indicate cell UE camps after the transition to Cell_FACH)
R99:

The RRC Reconfiguration message requests the UE to move to Cell_FACH from Cell_DCH does not contain the cell ID and C-RNTI used for the cell. 

UE executes cell reselection and cell update procedure. 

Rel8 (Enhanced Uplink in Cell_FACH):

In current RRC specification, if the E-RNTI is not included in the Reconfiguration message requests UE move to Cell_FACH from Cell_DCH, the UE always reject the RRC procedure. 

We assume that this was not intended behavior (i.e. error in spec) so that Nokia/NSN have proposed to correct the behavior to be aligned to R99 [2]. 
(Case 2: SRNC indicates the cell UE camps after the transition to Cell_FACH and the indicated cell is serving cell when UE was in Cell_DCH)
R99:

The RRC message includes the cell ID (which indicates the serving cell) and C-RNTI used for the cell. 

If UE does not execute cell search or UE executes cell search procedure and if selected cell is the indicated cell, UE continues to send DCCH/DTCH using the C-RNTI without Cell Update procedure. 
If the selected cell is not the indicated cell, UE executes Cell Update procedure for informing CRNC that UE selects the other cell than indicated cell.
Rel8 (Enhanced Uplink in Cell_FACH):

The RRC message includes the cell ID (which indicates the serving cell) and E-RNTI etc used for the cell. 
However, it is not clear on how the E-RNTI is allocated.

If the E-RNTI is newly allocated by Node B, there are no means for the Node B to provide the new E-RNTI to RNC in current specification.

If the E-RNTI is same value allocated for the UE was in Cell_DCH, the Node B will receive MAC-I PDU with the E-RNTI whereas the Node B Communication Context which the E-RNTI has been allocated exists since the RL Deletion procedure is activated by RNC after the RNC receives RRC Reconfiguration message is delivered from UE to RNC after the state transition.  

This may be implementable operation but it is not clear solution and generates some complexity in Node B.
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(Case 3: SRNC indicates the cell UE camps after the transition to Cell_FACH and the indicated cell is non-serving cell when UE was in Cell_DCH)
R99:

The RRC message includes the cell ID(which indicates the non-serving cell) and C-RNTI used for the cell(non-serving cell). 

If UE does not execute cell search or UE executes cell search procedure and if selected cell is the indicated cell, UE continues to send DCCH/DTCH using the C-RNTI without Cell Update procedure. 

If the selected cell is not the indicated cell, UE executes Cell Update procedure for informing CRNC that UE selects the other cell than indicated cell.
Rel8 (Enhanced Uplink in Cell_FACH):

The RRC message includes the cell ID (which indicates non-serving cell) and E-RNTI etc used for the cell. 

However, there are no means for the Node B to provide the E-RNTI to be used for the non-serving cell to RNC.  

(Case 4: SRNC indicates the cell UE camps after transition to Cell_FACH and the indicated cell is non E-DCH cell when UE was in Cell_DCH)
Almost same operation with Case 3 applies.
(Case 5: SRNC indicates the cell UE camps after the transition to Cell_FACH and the indicated cell was not in Active Set when UE was in Cell_DCH (e.g. State Transition with InterFreq cell reselection))
R99:

The RRC message includes the cell ID and C-RNTI used for the cell (was not Active Set when UE was in Cell_DCH). 

If UE does not execute cell search or UE executes cell search procedure and if selected cell is the indicated cell, UE continues to send DCCH/DTCH using the C-RNTI without Cell Update procedure. 

If the selected cell is not the indicated cell, UE executes Cell Update procedure for informing CRNC that UE selects the other cell than indicated cell.
Rel8 (Enhanced Uplink in Cell_FACH):

The RRC message includes the cell ID(which indicates the cell was not in Active Set) and E-RNTI used for the cell. 

However, there are no means for the Node B to provide the E-RNTI to be used for the cell to RNC.
3. 
Proposal
Way forward: 

The previous section considers five cases for the state transition and some cases are identified impossible in current specification for Enhanced Uplink in Cell_FACH whereas they are possible for R99 RACH and they are possible for R8 RACH in RRC spec and the impossibility is not RAN3’s intension.
It is proposed to introduce solution enables the Node B to provide an E-RNTI for indicated cell at the state transmission from Cell_DCH to Cell_FACH.  
Solution:
Considering the fact that Rel8 spec has been frozen, the solution should have backward compatibility with Node B/RNC which does not implement the solution and the specification changes should be as small as possible. 
The one possible solution is to use a new class 1 dedicated procedure which CRNC requests Node B to provide the E-RNTI before the RL Deletion, however, the solution has backward compatibility but this would not be acceptable changes for Rel8. In addition, for case 5 the dedicated procedure needs to be activated for the UE which Node B Communication Context does not exist. This is against the principle of NBAP specification.
The simplest solution is what CRNC allocates E-RNTI (as of C-RNTI & H-RNTI) for the UE moves to Cell_FACH from Cell_DCH among list of E-RNTIs which is provided by Node B at setup/reconfiguration of Common E-DCH. 

The details of the solution are as below.

1: At Common E-DCH Setup/Reconfiguration, CRNC includes a new IE indicates that the RNC requests the Node B to provide by the list of E-RNTI in the PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST. Criticality of the IE is “reject”. 

2: If Node B support it, the Node B shall include the list of E-RNTI can be allocated by RNC for the UE moves to Cell_DCH to Cell_FACH. The number of E-RNTI Node B includes is decided by Node B and Node B may include E-RNTIs up to max range of the list which 256.  

If Node B does not support it, the Node B shall reject the procedure as the Node B does not understand the new IE. 
3: At the state transition, the CRNC selects the E-RNTI for the indicated cell from the list and includes the E-RNTI in RRC message.

4: After reception of RRC message with the E-RNTI and Cell ID and if UE camps the indicated cell, UE uses the received E-RNTI for the cell for DCCH/DTCH transmission without Cell Update procedure. 
5: At the reception of the MAC-I PDU with the E-RNTI which is not used for any UEs in Cell_DCH state, the Node B does not allocate the new E-RNTI for the UE and continue to use the E-RNTI.
The signalling flow for the solution becomes as below. 
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As further details of the solution:  
· When the UE moves to other cell, CRNC informs Node B that information associated to the E-RNTI can be released by UE STATUS UPDATE COMMAND as of other UE in Cell_FACH. 
· The E-RNTI in the list is allocated only for UE moved to Cell_FACH from Cell_DCH. So when RNC requests UE camps to serving cell at the transition to Cell_FACH to Cell_DCH, the RNC shall allocate the new E-RNTI from the list to the UE and when the UE with E-RNTI allocated by CRNC moves back to Cell_DCH from Cell_FACH, the Node B shall allocate the new E-RNTI which is not included in the list of E-RNTIs can be allocated by CRNC. 

· At the state transition from Cell_DCH to Cell_FACH for UE over Iur, in case SRNC indicates the C-ID in Common Transport Channel Resource Request message, the DRNC may include E-RNTI for the cell indicated by C-ID if supported (criticality is ignore). If DRNC does not include the E-RNTI, SRNC does not include Cell ID and E-RNTI in RRC message. 
Specification Changes:
NBAP: 

· Addition of a new IE: E-RNTI List Request Information into Physical Shared Channel Reconfiguration Response

· Addition of a new IE: E-RNTI List into Physical Shared Channel Reconfiguration Response

RNSAP: 
· Addition of a IE: E-RNTI into Common Transport Channel Resource Response

Proposed Stage-3 changes are in ANNEX.
4. 
Conclusion
It is proposed RAN3 to discuss and agree 
· To confirm the identified the problem in section 2 

· Proposed solution in section 3 

And it is proposed to agree corresponding NBAP/RNSAP CR [3, 4].
RNSAP: 
[1] R3-09038: Introduction of E-RNTI in RL Information in RL Setup Request for Common E-DCH
[2] R2-100083: Correction of RNTIs handling for Enhanced Uplink in CELL_FACH, RRC CR, Nokia & NSN
[3] R3-100226: E-RNTI Allocation for UE moves to Cell_FACH from Cell_DCH, RNSAP CR, NSN & Nokia
[4] R3-100228: E-RNTI Allocation for UE moves to Cell_FACH from Cell_DCH, NBAP CR, NSN & Nokia
ANNEX: 
25.433

8.2.18
Physical Shared Channel Reconfiguration

8.2.18.2
Successful Operation
[FDD – Common E-DCH Operation]:
[FDD - If the PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST message includes the Common E-DCH System Information IE, then the Node B shall: 

-
If the Common E-DCH UL DPCH Information IE is included, then the Node B shall apply the parameters to the common E-DCH in new configuration:

…
-
If the E-RNTI List Request IE is included, then the Node B shall include the E-RNTI List IE in the Common E-DCH System Information Response IE in the PHYSICAL SHARED CHANNEL RECONFIGURATION RESPONSE message.
9.2.2.103
Common E-DCH System Information

The Common E-DCH System Information IE provides information for E-DCH configured for UE in Cell_FACH and Idle state.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Common E-DCH UL DPCH Information
	
	0..1
	
	
	-
	

	>UL SIR Target
	M
	
	UL SIR

9.2.1.67A
	
	-
	

	>DPC Mode
	O
	
	9.2.2.13C
	If received, this IE shall be ignored and DPC mode 0 shall be used.
	-
	

	Common E-DCH E-DPCH Information
	
	0..1
	
	
	-
	

	>Maximum Set of E-DPDCHs
	M
	
	9.2.2.20C
	
	-
	

	>Puncture Limit
	M
	
	9.2.1.50
	
	-
	

	>E-TFCS Information
	M
	
	9.2.2.13Dh
	
	-
	

	>E-TTI
	M
	
	9.2.2.13Di
	
	-
	

	>E-DPCCH Power Offset
	M
	
	9.2.2.13Dj
	
	-
	

	>E-RGCH 2-Index-Step Threshold
	O
	
	9.2.2.13Ig
	
	-
	

	>E-RGCH 3-Index-Step Threshold
	O
	
	9.2.2.13Ih
	
	-
	

	>HARQ Info for E-DCH
	M
	
	9.2.2.18ba
	
	-
	

	Common E-DCH Information
	
	0..1
	
	
	-
	

	>E-DCH Reference Power Offset
	O
	
	9.2.2.13Y
	
	-
	

	>E-DCH Power Offset for Scheduling Info
	O
	
	9.2.1.85
	
	-
	

	>Maximum E-DCH resource allocation for CCCH
	M
	
	ENUMERATED (8, 12, 16, 24, 32, 40, 80, 120,...)
	Interms of TTIs
	-
	

	>Maximum period for collision resolution phase
	M
	
	INTEGER(8..24,...)
	Interms of TTIs
	-
	

	>Maximum TB Sizes
	O
	
	9.2.2.106
	
	-
	

	>Common E-DCH implicit release indicator
	M
	
	BOOLEAN
	TRUE means implicit release is in use. FALSE means implicit release is not in use.
	-
	

	Common E-DCH HS-DPCCH Information
	
	0..1
	
	
	-
	

	>ACK-NACK Repetition Factor
	M
	
	9.2.2.a
	
	-
	

	>ACK Power Offset
	M
	
	9.2.2.b
	
	-
	

	>NACK Power Offset
	M
	
	9.2.2.23a
	
	-
	

	>Common E-DCH CQI Information
	O
	
	
	
	-
	

	>>CQI Feedback Cycle k
	M
	
	9.2.2.21B
	
	-
	

	>>CQI Repetition Factor
	C-CQICyclek
	
	9.2.2.4Cb
	
	-
	

	>>CQI Power Offset 
	M
	
	9.2.2.4Ca
	
	-
	

	>>Measurement Power Offset
	M
	
	9.2.2.21C
	
	-
	

	Common E-DCH Preamble Control Information
	
	0..1
	
	
	-
	

	>Common Physical Channel ID
	M
	
	9.2.1.13
	
	-
	

	>Common E-DCH Preamble Signature
	M
	
	Preamble Signatures 9.2.2.31
	
	-
	

	>Scrambling Code Number
	M
	
	9.2.2.42
	
	-
	

	>Preamble Threshold
	M
	
	9.2.2.32
	
	-
	

	>E-AI Indicator
	O
	
	BOOLEAN
	TRUE means E-AIs are in use on the AICH. FALSE means E-AIs are not in use on the AICH.
	-
	

	>Common E-DCH AICH Information
	
	0..1
	
	
	-
	

	>>Common Physical Channel ID
	M
	
	9.2.1.13
	
	-
	

	>>AICH Transmission Timing
	M
	
	9.2.2.1
	
	-
	

	>>FDD DL Channelisation Code Number
	M
	
	9.2.2.14
	
	-
	

	>>AICH Power
	M
	
	9.2.2.D
	
	-
	

	>>STTD Indicator
	M
	
	9.2.2.48
	
	-
	

	Common E-DCH F-DPCH Information
	
	0..1
	
	
	-
	

	>F-DPCH slot format
	M
	
	9.2.2.93
	
	-
	

	>FDD TPC DL Step Size
	M
	
	9.2.2.16
	
	-
	

	Common E-DCH E-AGCH Channelisation Code Number
	O
	
	FDD DL Channelisation Code Number

9.2.2.14
	
	-
	

	Common E-DCH Resource Combination Information
	
	0..<maxnoofCommonEDCHs>
	
	
	-
	

	>Soffset
	M
	
	INTEGER (0..9,...)
	
	-
	

	>F-DPCH DL Code Number


	M
	
	FDD DL Channelisation Code Number

9.2.2.14
	
	-
	

	>UL DPCH Scrambling Code
	M
	
	UL Scrambling Code

9.2.2.59
	
	-
	

	>E-RGCH/E-HICH Channelisation Code
	M
	
	FDD DL Channelisation Code Number

9.2.2.14
	
	-
	

	>E-RGCH Signature Sequence
	O
	
	INTEGER (0..maxnoofSigSeqE-RGHICH - 1)
	
	-
	

	>E-HICH Signature Sequence
	M
	
	INTEGER (0..maxnoofSigSeqE-RGHICH - 1)
	
	-
	

	UL Common MAC Flow

Specific Information
	
	0..<maxnoofCommonMACFlows>
	
	
	-
	

	>UL Common MAC Flow ID
	M
	
	Common MAC Flow ID

9.2.2.79
	
	-
	

	>Transport Bearer Request Indicator
	M
	
	9.2.1.62A
	
	-
	

	>Binding ID
	O
	
	9.2.1.4
	Shall be ignored if bearer establishment with ALCAP.
	-
	

	> Transport Layer Address
	O
	
	9.2.1.63
	Shall be ignored if bearer establishment with ALCAP.
	-
	

	>TNL QoS
	O
	
	9.2.1.58A
	Shall be ignored if bearer establishment with ALCAP.
	-
	

	>Payload CRC Presence Indicator
	M
	
	9.2.1.49
	
	-
	

	>Bundling Mode Indicator
	O
	
	9.2.2.1Bb
	
	-
	

	>Common E-DCH MAC-d Flow Specific Information
	M
	
	9.2.2.105
	
	-
	

	E-RNTI List Request
	O
	
	NULL
	
	YES
	reject


	Condition
	Explanation

	CQICyclek
	The IE shall be present if the CQI Feedback Cycle k IE is set to a value greater than 0.


	Range bound
	Explanation

	maxnoofCommonMACFlows
	Maximum number of Common MAC Flows

	maxnoofCommonEDCHs
	Maximum number of Common E-DCH Resource Combination for a cell


9.2.2.104
Common E-DCH System Information Response

The Common E-DCH System Information Response IE provides information for E-DCH configured for UE in Cell_FACH and Idle state that have been established or modified.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	UL Common MAC Flow Specific Information Response
	
	1..><maxnoofCommonMACFlows>>
	
	
	-
	

	>UL Common MAC Flow ID
	M
	
	Common MAC Flow ID

9.2.2.79
	
	-
	

	>Binding ID
	O
	
	9.2.1.4
	
	-
	

	>Transport Layer Address
	O
	
	9.2.1.63
	
	-
	

	Serving Grant Value
	M
	
	INTEGER (0..37,38)
	(0..37) indicates E-DCH serving grant index as defined in [32]; Index 38 is not allowed
	-
	

	E-RNTI List
	O
	
	9.2.2.xx1
	E-RNTIs within the IE shall not be allocated for UE at RL Setup 
	YES
	ignore


	Range bound
	Explanation

	maxnoofCommonMACFlows
	Maximum number of Common MAC Flows


9.2.2.xx1
 E-RNTI List
The E-RNTI List IE provides the list of E-RNTI which can be allocated by CRNC.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	E-RNTI List
	
	1..<maxnoofERNTIs>
	
	

	>E-RNTI
	M
	
	E-RNTI
9.2.1.75
	


	MaxnoofERNTIs
	Maximum number of ERNTIs can be allocated by CRNC


25.423

8.4.1
Common Transport Channel Resources Initialisation

8.4.1.2
Successful Operation

….

[FDD - If the COMMON TRANSPORT CHANNEL RESOURCES REQUEST message includes an Common E-DCH  Support Indicator IE, the DRNC may include the Common E-DCH MAC-d Flow Specific Information IE in the COMMON TRANSPORT CHANNEL RESOURCES RESPONSE message. If the E-DCH MAC-d Flow Multiplexing List for a Common E-DCH MAC-d Flow is configured in DRNC, the DRNC shall include the E-DCH MAC-d Flow Multiplexing List IE in the COMMON TRANSPORT CHANNEL RESOURCES RESPONSE message. If the COMMON TRANSPORT CHANNEL RESOURCES REQUEST message includes the C-ID IE and the Common E-DCH Support Indicator IE, the DRNC may include the E-RNTI IE in the COMMON TRANSPORT CHANNEL RESOURCES RESPONSE message.]
9.1.36
COMMON TRANSPORT CHANNEL RESOURCES RESPONSE

9.1.36.1
FDD Message

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.40
	
	YES
	reject

	Transaction ID
	M
	
	9.2.1.59
	
	–
	

	S-RNTI
	M
	
	9.2.1.53
	
	YES
	ignore

	C-RNTI
	O
	
	9.2.1.14
	
	YES
	ignore

	FACH Info for UE Selected S-CCPCH
	
	1
	
	
	YES
	ignore

	>FACH Flow Control Information
	M
	
	9.2.1.26C
	If the Enhanced FACH Information Response IE is included in the message, the FACH Flow Control Information IE shall be ignored.
	YES
	ignore

	Transport Layer Address
	O
	
	9.2.1.62
	
	YES
	ignore

	Binding Identity
	O
	
	9.2.1.3
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.13
	
	YES
	ignore

	C-ID
	M
	
	9.2.1.6
	
	YES
	ignore

	Active MBMS Bearer Service List
	
	0..<maxnoofActiveMBMS>
	
	
	GLOBAL
	ignore

	>TMGI
	M
	
	9.2.1.80
	
	–
	

	>Transmission Mode
	M
	
	9.2.1.81
	
	–
	

	Enhanced FACH Information Response
	
	0.. 1
	
	
	YES
	ignore

	>Common HS-DSCH-RNTI Priority Queue Information for  Enhanced FACH
	M
	
	Priority Queue Information for Enhanced FACH/PCH

9.2.2.82
	
	–
	

	>Dedicated HS-DSCH-RNTI Priority Queue Information for Enhanced FACH
	M
	
	Priority Queue Information for Enhanced FACH/PCH

9.2.2.82
	
	–
	

	>Priority Queue Information for Enhanced PCH
	O
	
	Priority Queue Information for Enhanced FACH/PCH

9.2.2.82
	
	–
	

	>HS-DSCH Initial Capacity Allocation
	M
	
	9.2.1.30Na
	
	–
	

	>HS-DSCH-RNTI
	O
	
	9.2.1.30P
	
	–
	

	Common E-DCH MAC-d Flow Specific Information
	O
	
	9.2.2.93
	
	–
	

	E-RNTI
	O
	
	9.2.1.94
	
	
	


	Range bound
	Explanation

	maxnoofActiveMBMS
	Maximum number of MBMS bearer services that are active in parallel.
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