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1
Introduction
RAN2 has agreed the following principles for the operations on Enhanced Cell_FACH transmission. 

· A cell’s support of the enhanced CELL_FACH feature is provided by system information. For operating the enhanced CELL_FACH in the cell, the both cell/Node B and CRNC for the cell shall support the feature.
· The UE informs its serving RNC (SRNC) whether it supports the Enhanced CELL_FACH feature when establishing an RRC connection. 

· If the UE in CELL_FACH, CELL_PCH or URA_PCH supports the enhanced CELL_FACH feature and if the cell supports the enhanced CELL_FACH feature (regardless of capability of the SRNC for the UE), then the UE monitors HSDPA channels to receive DL data and paging messages. Otherwise S-CCPCH is used as specified in pre-REL7.

At RAN3#55 in St Lous, RAN3 agreed on one solution for the “Enhanced FACH Iur Backward incompatibility problem”, which E-FACH capable UE continues to listen to E-FACH whereas SRNC uses R99 FACH in case SRNC does not supprt E-FACH(e.g. pre-Rel7 RNC) and DRNC and the cell under the RNC support the E-FACH. The solution requires what E-FACH capable DRNC to releases RRC connection at time it know SRNC does not support the E-FACH but UE supports it [1].

In RAN3#57, one contribution which questions if similar problem may also applied for the PCH cases was submitted [2].
At RAN2#59bis in Shanghai, one contribution [3] described that the same problem could happen in case of a state transmission from Cell_DCH to Cell_FACH and proposed to apply the analoguous solution of an RRC Connection Relase to the problem. The proposed solution was not concluded, as there were concerns expressed on the release of the RRC Connection Release. 

This contribution further checks if the problem exists for other cases. It proposes some solutions for solving the problems.

2 Problem & Solution based on current assumption (RRC Connection Release)
Rel7 S/DRNS : Rel7/post Rel7 RNS and capable of Enhanced FACH/PCH feature

Pre-Rel7 S/DRNS: Pre-Rel7 RNS or Rel7/Post RNS but not capable of Enhanced FACH/PCH feature

Problem 1) Cell Update, UE in Cell_FACH, Pre-Rel7 SRNC – Rel7 DRNS
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Figure 1: Signalling Flow on Problem 1)
The problems that Node B sends FACH data over Uu to UE listening to E-FACH occurs. As the solution for the problem, it has been agreed to add 

· Capability information indicates UE supports E-FACH in RRC: CELL UPDATE.
· E-FACH Support Indicator tells DRNC which SRNC supports the E-FACH into RNSAP: CTCH RESOURCE REQUEST. 

And when E-FACH-capable DRNC knows what the SRNC does not support the E-FACH at CTCH Setup for UE capable of E-FACH, RRC Connection Release/Re-establishment procedure is executed. More detail in [1].
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Figure 2: Signalling Flow based on RRC Connection Release for problem 1) (current RAN3 WA)
Problem 2) Cell Update, UE in Cell_PCH, E-PCH Capable SRNS – E-FACH capable but E-PCH non-capble DRNS
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Figure 3: Signalling Flow on Problem 2)
In the above case since the DRNC supports E-FACH, the DRNC includes HS-DSCH RNTI in RNSAP UL Signaling Transfer Indication. However, SRNC can know that DRNS supports E-FACH but does not know if the DRNS support E-PCH or not. Thus, there are risks that SRNC uses E-PCH and DRNC can not treat the HS-DSCH DATA FRAME TYPE2 with PCH Indicator in the case. 

As the solution for the problem, it is proposed to add Enhanced PCH Support Indicator which tells the DRNC’s capability on E-PCH into UL SIGNALLING TRANSFER INDICATION. 

SRNC can know what DRNC does not support E-PCH feature from absence of the Enhanced PCH Support Indicator in received UL Signaling Transfer Indication so that SRNC uses R99 PCH over Iur instead of E-PCH, i.e. not configure Common Transport channel resource over Iur and not to send HS-DSCH DATA FRAME TYPE 2 over Iur for the transmission in the case.
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Figure 4: Signalling Flow based on RRC Connection Release for problem 2) with proposals
Problem 3) URA Update, UE in URA_PCH, DRNC is capable of E-FACH
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Figure 5: Signalling Flow on Problem 3)
In the above case, DRNC does not know if UE is capable of E-FACH or not so that DRNC may send data using E-FACH whereas UE does not support E-FACH.
As the solution, it is proposed to add E-FACH Capability in URA Update message as well as Cell Update. 

Due to this parameter, DRNC can know the UE’s capability at reception of URA Update and in case UE is not capable, the DRNC uses FACH instead of E-FACH. And the DRNC can use E-FACH to the UE capable of E-FACH. The RRC CR to implement this proposal is in [8].
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Figure 6: Signalling Flow based on RRC Connection Release for problem 3) with proposals
Problem 4) State Transition, Cell_DCH to Cell_FACH, Pre-Rel7 SRNC – Rel7 DRNS
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Figure 7: Signalling Flow on Problem 4)
This problem occurs in case UE in Cell_DCH moves to cell under the DRNC without sending any Cell/URA_Update. In this case DRNC does not know the UE capability on E-FACH, as same problem with problem 1), there are risk that DRNS sends S-CCPCH to UEs which listens to E-FACH or vice versa. 

As solution, it is proposed to introduce the following rule on UE’s behaviour in RAN2 CR[3] submitted to RAN2#59bis meeting.
· When E-FACH capable UE in Cell_DCH receives the RRC Reconfiguration message requests UE to move to Cell_FACH state but does not contain the RBs with transport channel type set to “HS-DSCH ” for DL, the UE shall send Cell Update message with the E-FACH Capability. 

Due to the this rule, DRNC can know the UE’s capability on E-FACH and RRC Connection Re-establishment procedure is executed in case SRNC is not capble of E-FACH and UE is capable of E-FACH. In case UE is not capable, there are no needs to execute the RRC Connection Re-establishment and use FACH/S-CCPCH for the UE. 
In addition, it has been identified that HS-DSCH RNTI must be introduced into Common Transport Channel Resource Response message. Since the utilization of HS-DSCH for the E-FACH capable UE in Cell_DCH is not mandatory and if not configured, there are no means that SRNC obtains the HS-DSCH RNTI IE used for E-FACH operation.    
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Figure 8: Signalling Flow based on RRC Connection Release for problem 4) with proposals
Problem 5) State Transition, Cell_DCH to Cell_PCH, E-PCH Capable SRNS – E-FACH capable but E-PCH non-capble DRNS
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Figure 9: Signalling Flow on Problem 5)
Similar to problem 2) above, this problem occur due to no information on DRNS’s capability on E-PCH in SRNC. 

The introduction of E-PCH Support indicator into Common Transport Channel Resource Response also solves the problem. Due to absence of the support indicator, SRNC removes the common transport resource over Iur and use R99 PCH over Iur. 
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Figure 10: Signalling Flow based on RRC Connection Release for problem 5) with proposals
All scenarios (Inter-RNC Cell/URA Update and State Transmission) using the proposed solution are described in [5]. 

Summary of Proposed Specification Changes: 

1) Introdcution of E-PCH Support Indicator into UL Signalling Indication (proposed in Problem 2)

2) Introduction of HS-FACH Support indicator into URA Update (Problem 3)
3) Introdcution of HS-DSCH RNTI into Common Transport Channel Resource Response (Problem4)
4) Introduction of E-PCH Support Indicator into Common Transport Channel Resource Response (Problem 5)
3 Alternative Solution 

In [4], it is proposed to keep RRC Connection with some modifications the current principles in section 1 to the followings: 

·     If UE in CELL_FACH  supports the enhanced CELL_FACH feature and

· if both the cell and the SRNC for the UE support the enhanced CELL_FACH feature, 
then the UE monitors HSDPA channels to receive DL data for CCCH and DCCH/DTCH. 
· if the cell supports the enhanced CELL_FACH feature but the SRNC for the UE does not support the feature, 
then UE monitors HSDPA channel to receive DL data for CCCH in case the UE does not have a valid C-RNTII and UE monitors S-CCPCH to receive data for DCCH/DTCH as specified in R99 in case UE has valid C-RNTI.
· If the cell does not support the enhanced CELL_FACH feature, 
then the UE monitors S-CCPCH to receive DL data for CCCH/DCCH/DTCH.
· If the UE in CELL_PCH supports the enhanced CELL_FACH feature (including enhanced Cell_PCH feature) and
· if both the cell and the SRNC support the enhanced CELL_PCH feature, 
then the UE monitors HSDPA channels to receive DL data for PCCH and DCCH/DTCH. 
· if the cell supports the enhanced CELL_PCH feature but the SRNC for the UE does not support the feature, 
then UE monitors HSDPA channel to receive DL data for paging.
· if the cell does not support the enhanced CELL_PCH feature, 
then the UE monitors S-CCPCH to receive DL data for PCCH as specified in R99.
· If the UE in URA_PCH supports the enhanced CELL_FACH feature (including enhanced Cell_PCH feature) and
· if the cell supports the enhanced CELL_PCH feature, 
then the UE monitors HSDPA channel to receive DL data for paging.
· if the cell does not support the enhanced CELL_PCH feature, 
then the UE monitors S-CCPCH to receive DL data for paging as specified in R99.
In short, this proposed principle enables to maintain the RRC connection with UE in the Iur configuration which RRC connection is required in current principle. 

The major difference to the currentprinciple is what it is required that UE must know if it should listen to HS-SCCH using dedicatd H-RNTI or S-CCPCH for DTCH/DCCH reception. In [4], it is proposed to use H-RNTI as indicators to the UE as below: 

· If H-RNTI is included in the RRC Reconfiguration orders state transition or Cell Update Confirm,.the UE shall listen to HS-SCCH using dedicated H-RNTI in the cell which E-FACH is being used. 

· If H-RNTI is not included in the messages above, UE shall listen to S-CCPCH in the cell E-FACH is being used. 
This is enabled by SRNC to know the capability of UE, the accessed cell and DRNC. 
The signalling flows which the application of the new principle to the Ppoblems identified in section 2 are as below.
Problem 1) Cell Update, UE in Cell_FACH, Pre-Rel7 SRNC – Rel7 DRNS
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Figure 11: Signalling Flow based on RRC Connection Maintaining for problem 1) with proposals
Since the Cell Update Confirm does not contain the H-RNTI, the UE starts to listen to S-CCPCH instead of HS-SCCH. 
E-FACH Capability IE in Cell Update and E-FACH Support Indicator in CTCH Resource Request which are introduced for solution on RRC Connection release are also necessary for this solution. Since if E-FACH Capability is not included in Cell Update, DRNC does not know which channel is used for carrying Cell Update Confirm to the UE and if E-FACH Support Indicator is not included in the message, DRNC does not know which channel resource over Iur, FACH or E-FACH, should be prepared for the UE. 

Problem 2) Cell Update, UE in Cell_PCH, E-PCH Capable SRNS – E-FACH capable but E-PCH non-capble DRNS
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Figure 12: Signalling Flow based on RRC Connection Maintaining for problem 2) with proposals
Same with solution in previous section, the E-PCH Support Indicator should be included in UL Signalling Transfer Indication to tell the SRNC about the DRNC’s capability on E-PCH. 
Since the SRNC knows what DRNC does not support E-PCH, the SRNC does not include the H-RNTI into Cell Update Confirm and UE will listen to S-CCPCH for PCCH in the cell wheras UE listen to E-PCH in previous section.

Problem 3) URA Update, UE in URA_PCH, DRNC is capable of E-FACH

There are no difference on URA operations between the two principles. So that the inclusion of E-FACH Capability into URA Update is necessary for also this approach. 
Problem 4) State Transition, Cell_DCH to Cell_FACH, Pre-Rel7 SRNC – Rel7 DRNS
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Figure 13: Signalling Flow based on RRC Connection Maintaining for problem 4) with proposals
Same with solution in previous section, the HS-DSCH RNTI needs to be included in CTCH Resource Response for informing H-RNTI to be used in UE after the state transition. RRC Connection Re-establishment procedure is not executed and UE listens to S-CCPCH.

Problem 5) State Transition, Cell_DCH to Cell_PCH, E-PCH Capable SRNS – E-FACH capable but E-PCH non-capble DRNS
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Figure 14: Signalling Flow based on RRC Connection Maintaining for problem 5) with proposals
Same with solution in previous section, the E-PCH Support Indicator needs to be included in CTCH Resource Response for telling the SRNC about the DRNC’s capability on E-PCH. The SRNC obtains the H-RNTI in the message from DRNC but does not contain the H-RNTI and the UE listens to S-CCPCH.  

All scenarios (Inter-RNC Cell/URA Update and State Transmission) using the proposed solution are described in [6]. 

Summary of Proposed Specification Changes: 

1) Introdcution of E-PCH Support Indicator into UL Signalling Indication

2) Introduction of HS-FACH Support indicator into URA Update

3) Introdcution of HS-DSCH RNTI into Common Transport Channel Resource Response

4) Introduction of E-PCH Support Indicator into Common Transport Channel Resource Response

4 Proposal and Conclusion

This contribution describes the further Iur problems and the solution based on the two approaches, RRC Connection Release and Maintaining.  

The exact same RAN3 specification changes are applied to both approaches
It is proposed to agreed to introduce the following changes and agree RNSAP CR [7] and RRC CR [8] implements the changes. 

1) Introdcution of E-PCH Support Indicator into UL Signalling Indication

2) Introduction of HS-FACH Support indicator into URA Update

3) Introdcution of HS-DSCH RNTI into Common Transport Channel Resource Response

4) Introduction of E-PCH Support Indicator into Common Transport Channel Resource Response
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