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1. Introduction

Two issues related to UE identity and contention resolution for enhanced CELL_FACH in UL has been discussed in RAN3 [1], [2].
1 Which node shall allocate the E-RNTI

2 Node B need to know both the E-RNTI and the dedicated H-RNTI for a UE using E_DCH in CELL_FACH state.
2. Discussion

2.1 Allocation of E-RNTI 
For E-DCH RL for UEs in CELL_DCH the E-RNTI to be used in the serving cell is allocated by the NodeB. With the NBAP/RNSAP Radio Link dedicated signalling the SRNC is informed about allocated E-RNTI (in the response message of the dedicated radio link procedure setting up this serving radio link). After the radio link related NBAP/RNSAP signalling is completed the SRNC informs the UE about the E-RNTI with RRC signalling.
This method is not applicable when the UE is in CELL_FACH state, as there is no dedicated radio link related signalling over Iub and Iur.
The E-RNTI for all CELL_DCH and enhanced CELL_FACH UEs shall be unique within the cell. There are therefore big merits in having one and the same node that allocates all the E-RNTI regardless of UE state. For backwards compatibility reason the only possibility is then to keep the principle that NodeB allocates the E-RNTI also for CELL_FACH UEs.

Basic assumptions that applies to the discussion below:

· The E-RNTI is allocated when the UE accesses a new cell on CCCH for E-DCH in CELL_FACH (Cell Update, URA Update, RRC Connection Request)
· The allocated E-RNTI is sent to the UE by the SRNC in the RRC response message to the RRC initiating message.

· There are no change in allocation of other RNTIs

Issue 1: how does NodeB inform DRNC/CRNC and SRNC about the allocated E-RNTI?
According to RAN2 decision the above RRC messages that are sent in UL on CCCH are transported in Iub framing protocol to CRNC (the MAC-c termination point) and thereafter forwarded using RNSAP Uplink Signalling Transfer Indication message. The most straight forward solution is to include the allocated E-RNTI in the Iub frame of the framing protocol when an UL message on CCCH for E-DCH in CELL_FACH is received and further in a new IE in RNSAP Uplink Signalling Transfer Indication message. Segmentation of CCCH shall to be considered when defining the layout of the Iub frame (or frames) that carries the CCCH. 
The Node B can not differentiate a CCCH for E-DCH in CELL_FACH frame carrying RRC Cell Update message from a frame carrying RRC Connection Request. Therefore E-RNTI must always be included in the first UL Iub frame when CCCH for E-DCH in CELL_FACH is used even if the RNS is configured to always reconfigure an Idle state UE to CELL_DCH when UE requests an RRC connection. For backwards compatibility reasons the E-RNTI still has to be included in the Radio Link Setup response if the SRNC decide to change the UE state to CELL_DCH and the NodeB receives a Radio Link Setup Request.
Issue 2: what happens when UE leaves the cell or goes to Idle?
The NodeB does not know the status changes of the UE as it does not terminate RRC signalling, nor is in contact with the SRNC via the RNSAP Common Transport Channel Procedures. It is important that E-RNTI is unique in the cell and that there is no “hanging” E-RNTI allocated to a UEs no longer camping in the cell in CELL_FACH, URA_PCH or CELL_PCH states. The CRNC or the SRNC should therefore inform the NodeB of any status change for the UE that implies that an E-RNTI should be released. This can be done by: 

· CRNC: triggered by the Common Transport Channel Procedures CRNC may either invoke a new common procedure of NBAP or send a new control frame of the Iub framing protocol to inform the NodeB that a particular E-RNTI shall be released.
· SRNC: new common procedures on RNSAP / NBAP may be used to inform the NodeB that a particular E-RNTI shall be released.

CRNC have full knowledge of when an E-RNTI can be released and is the logical node with responsibility of the resources on cell level. Therefore CRNC shall be the node initiating the E-RNTI release procedure using a new common NBAP procedure. 
Class 1 or class 2 procedure: A lost DL NBAP class 2 message will lead to a “hanging” E-RNTI. This can be solved with a periodic cleanup, for example: the cleanup is triggered by that a UE has been inactive longer than a timer threshold possibly combined with another threshold defining number of such inactive UEs in the cell. The cleanup may directly remove the E-RNTI or just report the situation to O&M.  Note that any timeout has to consider that a UE in CELL_PCH can be inactive for a very long time, hours to days or even longer. In addition the risk of losing an NBAP message can be reduced by repeating the message a number of times. A periodic cleanup or methods to reduce the risk of a lost DL message does not need to be standardised as they do not impact the actions as seen over the Iub interface.
Conclusion: A new common class 2 NBAP procedure (UE Status Indication) would solve the requirement of releasing no longer used E-RNTIs. 
2.2 E-RNTI and the dedicated H-RNTI in Node B 
As discussed in [2] there is a need for NodeB to know which dedicated H-RNTI that is allocated to a UE using enhanced UL in CELL_FACH state. NodeB need to have the information about this relation before the UE tries to access E-DCH in CELL_FACH using DTCH/DCCH using E-RNTI contention resolution.

The dedicated H-RNTI for enhanced CELL_FACH in DL is allocated by the CRNC when it receives the first RRC message on CCCH in a cell from the UE. The dedicated H-RNTI is sent in RNSAP Uplink Signalling Transfer Indication message to SRNC (in case of Iur). SRNC then send it to the UE in the RRC message response (using RNSAP Downlink Signalling Transfer Indication in case of Iur).

For E-DCH in CELL_FACH before the E-RNTI is allocated to the UE the UE accesses the E-DCH in CELL_FACH using CCCH. RAN2 has decided that the MAC protocol used for UL data on CCCH is terminated in CRNC. The point when and where the allocation of E-RNTI and dedicated H-RNTI are done is shown in the figure:  
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NodeB need to have information about the dedicated H-RNTI that is allocated to the UE between point A and B as shown in the figure above. 
Race condition:

If the H-RNTI is sent in a procedure that is independent of the DL RRC message resp. there is a race condition between the reception of the H-RNTI in NodeB via this independent procedure and the reception of the RRC response message in the UE. With an independent procedure there is a risk that NodeB has not received the E-RNTI <-> H-RNTI relation at the first contention resolution. The consequence may be disturbance in the DRX procedure resulting in a lost frame. 
Which node initiates the UE H-RNTI Info Procedure?
It is the CRNC that has the responsibility to allocate dedicated H-RNTI, CRNC shall therefore be the node responsible for informing NodeB about selected dedicated H-RNTI. 
Solution that avoids the race condition: 
An NBAP or Iub framing protocol control message would be an independent procedure as discussed above under race condition. If instead the header of the Iub framing carrying the RRC message resp. is used the race condition is avoided. The H-RNTI to be used over the Uu is included in the HS-DSCH DATA FRAME TYPE 2 used for enhanced FACH. For the first DL frame this would be the common H-RNTI. If also the dedicated H-RNTI and E-RNTI is included in the first HS-DSCH DATA FRAME TYPE 2 the NodeB can connect the E-RNTI newly allocated with the dedicated H-RNTI. Preferably the new fields are included using spare extensions. Note that this means that the dedicated H-RNTI is carried both in the RRC message (payload of the framing protocol frame) and in the frame protocol header itself. The E-RNTI/ H-RNTI only has to be included if the UE will have the RRC state CELL_FACH, URA_PCH or CELL_PCH after completion of the RRC procedure, i.e. if the DL RRC message will reconfigure the UE to CELL_DCH the E-RNTI / H-RNTI shall not be included. 
NBAP solution:
The NBAP class 2 procedure (UE Status Indication) proposed in 2.1 can be used to inform NodeB about the allocated H-RNTI. Depending on the selected method in RAN 2 for DRX and other L2 handling of E-DCH in CELL_FACH, the consequence of a missing dedicated H-RNTI in NodeB at the first contention resolution based on E-RNTI may be acceptable. If so a NBAP UE Status Indication procedure is cleaner, easier to develop and more in line with current principles of the standard, and should be selected.
Change of H-RNTI:

HS-DSCH DATA FRAME TYPE 2: If for some reason the CRNC changes the dedicated H-RNTI this would always be associated with a DL RRC message informing the UE about the new dedicated H-RNTI. CRNC shall include the new IEs of E-RNTI / H-RNTI in the header of the Iub frame and NodeB has to check the Iub frame header also for this case when the UE is using DTCH/DCCH.  
NBAP UE Status Indication: whenever CRNC changes the H-RNTI NodeB shall be informed using the UE status indication message, the timing of the sending of this message need to consider the DRX method selected by RAN2.
Conclusion: CRNC shall send information to NodeB about which dedicated H-RNTI is allocated to a UE. The UE is identified by the E-RNTI. Either NBAP or Iub framing protocol shall be used depending on selected method in RAN 2 for DRX and other L2 handling of E-DCH in CELL_FACH:
· A DL Iub frame carrying an RRC message that sends a new or changed dedicated H-RNTI to a UE in CELL_FACH, URA_PCH or CELL_PCH state with enhanced RACH, shall in the Iub frame protocol header include the new dedicated H-RNTI as well as the E-RNTI allocated to the UE.
· An NBAP class 2 procedure is used to signal the new dedicated H-RNTI as well as the E-RNTI allocated to the UE.
2.3 Conclusion

The discussion above shows that the following principles solve the issues identified in chapter 1.
· Node B shall allocate E-RNTI also for enhanced CELL_FACH in UL.  
· NodeB shall always include the allocated E-RNTI in the Iub frame of the Iub framing protocol when an UL message on CCCH for E-DCH in CELL_FACH is received and CRNC shall further include it in a new IE in RNSAP Uplink Signalling Transfer Indication message.
· CRNC shall use a class 2 NBAP procedure (UE Status Indication) to release no longer used E-RNTIs that was allocated to UEs in CELL_FACH, URA_PCH or CELL_PCH states. 
· CRNC shall send information to NodeB about which dedicated H-RNTI is allocated to a UE. The UE is identified by the E-RNTI in NodeB. Either NBAP or Iub framing protocol shall be used depending on selected method in RAN 2 for DRX and other L2 handling of E-DCH in CELL_FACH:

· A DL Iub frame carrying an RRC message that send a new or changed dedicated H-RNTI to a UE in CELL_FACH, URA_PCH or CELL_PCH state with enhanced RACH, shall in the Iub frame protocol header include the new dedicated H-RNTI as well as the E-RNTI allocated to the UE.

· An NBAP class 2 procedure is used to signal the new dedicated H-RNTI as well as the E-RNTI allocated to the UE.

3. Proposal

It is proposed that RAN3 agree to the principles listed in chapter 2.3.
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