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1
Introduction
The Rel7 WI for Enhanced CELL_FACH state was approved in TSG-RAN #33 meeting.
This contribution describes RAN2 agreements made at RAN2#55bis and proposes the functional splits for each RAN nodes for the Enhanced Cell_FACH feature and necessary Stage-3 changes which enables the new feature in RAN3 specifications. 
2
RAN2 Agreement
The following lists can be driven as a summary of RAN2 agreements/discussion from [1].  
1. HS-DSCH is used as transport channel in CELL_FACH state. 
2. When UE has dedicated C-RNTI the UE monitors dedicated H-RNTI on HS-SCCH avoiding the UE identity on MAC headers

3. When UE does not have a dedicated H-RNTI the common H-RNTI value is used.

4. Protocol architecture aligned with enhanced L2 protocol architecture with flexible RLC PDU size, and MAC-hs segmentation. 

5. Basic UE procedures with seamless state transition (UE decoding HS-SCCH when performing synchronisation procedure and can continue HS-SCCH reception directly in CELL_DCH state)

6. Initial link adaptation is based on measurement results on RACH from UE to RNC. RNC can set the power level field in DL HS-DSCH FP frame. Direct quality reporting from UE to Node B was left open issue. 
7. Ack/Nack feedback is not used on HS-SCCH.

8. Measurement occasion handling is based H-RNTI and cycle length as in Rel99 with 10ms measurement gaps.

3
Proposal
3.1
Functional Split
Based on the RAN2 agreements (current discussion) in section 2, it is proposed that each UTRAN node has the following function for the enhanced Cell_FACH transmission.
(SRNC) 
· MAC-d functions; as the C/T multiplexing was removed from enhanced L2 protocol architecture this C/T-mux function is not supported. 
· Forwarding data to DRNC over Iur
(CRNC/DRNC)

· MAC-c function (adding U-RNTI for PDU for SRB#1, is FFS it is either MAC-c or MAC-hs function)

· Decision for the execution of the enhanced Cell_FACH transmission for cell capable of the feature.

· Configuration of the HS-DSCH information for the enhanced Cell_FACH transmission. 
· Allocation of C-RNTI and dedicated H-RNTI
· Calculation of common H-RNTI ID IE which UE selects, similar way to calculation of index of selected S-CCPCH [2]. 
· Forwarding data to Node B over Iub

· Reporting cell’s capability to SRNC
(Node B)

· Transmission of the data using HS-SCCH/HS-PDSCH
· MAC-hs function (Scheduling, AMC but no reception based on ACK/NACK. And FFS on applicability of CQI reporting), the scheduling should be executed by taking into account the measurement occasion information [3]. 
· Reporting cell’s capability to CRNC
3.2
Stage-3 proposal
3.2.1 Frame Protocol
Proposal:1) The introduction of H-RNTI into Iub DATA FRAME
Since UE is in Cell_FACH state, no Node B Communication Context exists for the UE in Node B. It is necessary to tell Node B which H-RNTI to be included in HS-SCCH for the UE. Therefore, the H-RNTI must be signalled to Node B from CRNC together with data packet. The Node B then uses the received H-RNTI when the data is transmitted using HS-DSCH. There are two type of H-RNTI, common H-RNTI used for SRB#0(CCCH) and SRB#1(RLC UM) and dedicated H-RNTI used for SRB#2-4 and RBs, however, one H-RNTI field, which can be used for both H-RNTIs is enough as from the Node B only needs to know the H-RNTI to use on the HS-SCCH when transmitting the packet.  

Proposal2) The introduction of Transmit Power Level into Iub DATA FRAME for HS-DSCH 
Similar to FACH, the power control is based on the received RACH measurement result but the power control decision for the enhanced Cell_FACH transmission is done by Node B. Thus, the power control information should be signalled to Node B from CRNC in Iub DATA FRAME. 
As the content of power control information signalled to Node B, the CPICH Ec/No IE (Integer value{0,.., 49}) can be one alternative for it as the CPICH Ec/No takes the interference into account it best reflects the expected DL reception quality but it is FFS. In addition, the necessity to apply an additional measurement mechanism is left open[3]. 
Proposal3) The introduction of Logical Channel ID IE into Iub/Iur DATA FRAME for HS-DSCH 
It has been proposed to introduce Logical Channel ID into MAC-hs header applied for PDU mapped to HS-DSCH in Cell_FACH and L2 improved HSDPA in Cell_DCH in RAN2. If it is agreed, for telling the Node B which logical channel that the DATA FRAME includes and for enabling Node B to add the Logical Channel ID into the MAC-hs header, the Logical Channel ID shall be included in DATA FRAME from SRNC to Node B. 
Proposal4) Extension of HS-DSCH FP to support HSDPA transmission in Cell_FACH state
HS-DSCH is used as the transport channel for carrying the Enhanced Cell_FACH data so it is natural to reuse HS-DSCH FP for carrying the data over Iub/Iur with some extensions and the following characteristics. 
· In HSDPA in Cell_DCH, an HS-DSCH FP connection is dedicated for a UE and established per MAC-d flow of the UE over Iub/Iur but in the HSDPA in Cell_FACH, the FP connection can be common for multiple UEs, which is similar to FACH FP.
3-1) As for Iub, the shared FP connection among multiple UEs can be established per common H-RNTI and per sets of dedicated H-RNTIs. It should be allowed that the one FP connection can be shared among multiple common H-RNTIs and can be shared among common H-RNTI and set of dedicated H-RNTIs. Thus, it is also possible to use one FP connection for carrying the data for all common H-RNTIs and all dedicated H-RNTIs in a cell.
3-2) AS for Iur, similar to FACH, only one FP connection is established for the UE and the FP connection can be shared among multiple UEs. The Iur FP connection for the HS-DSCH in Cell_FACH is independent from the Iub FP connection that data in the Iur DATA FRAME maps in DRNC. E.g. it is possible that data for some UEs are sent in different Iur FP connections but the data for the UEs are sent in same Iub FP connection. And for identifying the UE in DRNC, D-RNTI should be included in the Iur HS-DSCH DATA FRAME     
Proposal5) HS-DSCH Flow Control is applied for the enhanced Cell_FACH transmission
 Since the scheduling function for HSDPA data in Cell_FACH state is located in the Node B, the HS-DSCH Flow Control should be applied for the transmission over Iub/Iur with the following characteristics.
5-1) Similar to HSDPA in Cell_DCH that the flow control is executed per priority of the FP connection (MAC-d flow/UE), it is executed per priority of FP connection which multiple UE are using. Thus current Iub HS-DSCH Control Frames does not need any introduction of new IEs.
5-2) In case data for multiple UEs over Iur are transmitted over same Iub FP connection, there are needs to execute a calculation for making value sets to User Buffer Size IE in Iub HS-DSCH DATA FRAME sent over the shared FP connection. And there are also need to split HS-DSCH Credits in received Iub HS-DSCH CAPACITY ALLOCATION to the multiple UEs over Iur and DRNC sets the split HS-DSCH Credits to each Iur HS-DSCH CAPACITY ALLOCATION (Figure 5 in ANNEX). The other parameters, e.g., HS-DSCH Interval etc in received Iub CAPACITY ALLOCATION can be mapped to one in Iur FRAME without any changes
5-3) Same as the Iur DATA FRAME, for telling UE ID to DRNC and SRNC, D-RNTI should be included in the Iur HS-DSCH CAPACITY REQUEST and S-RNTI should be included in the Iur HS-DSCH CAPACITY ALLOCATION.
Proposal:6) The introduction of UE ID Type IE to Iur DATA FRAME and CONTROL FRAMEs
Similar to FACH over Iur, DRNC does not know that received Iur DATA FRAME includes data for common H-RNTI(SRB#1) or dedicated H-RNTI(SRB#2-4 and RBs). Therefore, the UE ID TYPE IE should be introduced to Iur DATA FRAME and both Control FRAMES for telling DRNC/SRNC the difference.
Proposal:7) Renaming the name of IEs in current FRAMEs for supporting the enhanced Cell_FACH transmission
Renaming “MAC-d PDU Length” and “MAC-d PDU” in Iub FRAME to “MAC-d/c PDU Length” and “MAC-d/c PDU ” is needed since MAC-c is located in CRNC for the enhanced Cell_FACH transmission. The same changes are applied for CONROL FRAMESs. 

The HS-DSCH DATA FRAME and CONTROL FRAME with the proposed changes are described in Figure 1-4 in ANNEX. The Figures are based on current HS-DSCH FP. However, it is proposed to apply the changes to HS-DSCH FP which implements the feature for flexible RLC PDU size.    

Protocol Models for HS-DSCH in Cell_FACH are described in Annex 6 and 7.
3.2.2 Signalling 
Proposal:1) CRNC configures HS-DSCH information used for HSDPA in Cell_FACH in Node B.
The HS-DSCH information used for the enhanced Cell_FACH transmission has been agreed to be broadcasted in SIB. The information is configured by CRNC and the information should be known to Node B. 
For configuring the HS-DSCH information, NBAP: Physical Channel Reconfiguration procedure (or Cell Setup/Common Transport Channel Setup) should be reused and CRNC selects which H-RNTIs are carried in same Iub connection.  
The following parameter has been proposed to be broadcasted in SIB 5 and 6 with introduction of new IE in [4] used for reception of HS-DSCH in Cell_FACH state. 

· HS-SCCH Code: 

This parameter values are applied to HS-DSCH reception in Cell_FACH for all H-RNTIs (Common H-RNTI/Dedicated H-RNTI, i.e. SRB0-4 and RBs). Similar to normal HSDPA, the Node B selects the channelization codes used for Enhanced Cell_FACH and informs the CRNC.  

· HARQ Info (FFS)
This parameter value is applied to HS-DSCH reception in Cell_FACH for all H-RNTIs (Common H-RNTI/Dedicated H-RNTI, i.e. SRB0-4 and RBs).  

· One MAC-hs Priority Queue ID 
This parameter value is applied to HS-DSCH reception in Cell_FACH for CCCH  
· One Logical Channel ID

This parameter value is applied to HS-DSCH reception in Cell_FACH for CCCH  

· T1

This parameter value is applied to HS-DSCH reception in Cell_FACH for CCCH. 
· MAC-hs Window Size

This parameter value is applied to HS-DSCH reception in Cell_FACH for CCCH.
The following parameters carried in other SIB are also applied for a reception of HS-DSCH in Cell_FACH. This parameter are also configured in Node B by CRNC. 
· FACH Measurement occasion cycle length coefficient

This parameter value are applied to HS-DSCH reception in Cell_FACH for all H-RNTIs (Common H-RNTI/Dedicated H-RNTI)  
· UTRAN DRX Cycle length coefficient (FFS)
This parameter value is applied to HS-DSCH reception in Cell_FACH for all H-RNTIs (Common H-RNTI/Dedicated H-RNTI) if DRX scheme is applied for HS-SCCH reception in Cell_FACH.   

Proposal2) Configuration of Queue mapping information for SRB#1 and RBs
In addition to configuration parameters broadcasted in SIB, the CRNC needs to configure Priority Queue Information that data for SRB#2-4 and RBs are associated to. The information is configured per FP connection and DRNC needs to tell SRNC the following information when HS-DSCH over Iur is established for UE. 
· Priority Queue ID

· Scheduling Priority Indicator
· T1

· MAC-hs Window Size

SRNC allocates the Priority Queue ID to each logical chanenl based on the received above Priority Queue information and SRNC informs UE new Logical Channel ID for newly added or reconfigured SRB/RB, Priority Queue ID, T1 and MAC-hs Window Size by RRC message. 
SRNC includes Logical Channel ID and the Priority Indicator value allocated to the Priority Queue ID into the DATA FRAME based on the received information.  
The applicability of current HSDPA/FACH parameter to Enhanced Cell_FACH transmission is reviewed in [5].
Proposal3) Introduction of new IE into RNSAP 

3-1) Introduction of H-RNTI into UPLINL SIGNALLING TRANSFER INDICATION
Dedicated H-RNTI used for SRB2-4 and RBs are allocated by CRNC so this parameter must be signalled with valid C-RNTI in RNSAP: ULINK SIGNALLING TRANSFER INDICATION.
3-2) Enhanced Cell_FACH Indicator
For setting up the HS-DSCH in Cell_FACH for a UE, RNSAP: Common Transport Channel Resources Initialisation procedure is used, which is executed after reception of ULINK SIGNALLING TRANSFER INDICATION.
During the last RAN2 meeting, there was a problem identified in case UE moves to cell which is executing the enhanced Cell_FACH transmission, controlled by DRNC from cell controlled by SRNC which does not support the new transmission (e.g. pre Rel7 RNC). For solving the problem, the new IE needs to be introduced in the COMMON TRANSPORT CHANNEL RESOURCE REQUEST message [6].
4
Conclusion
It is proposed to discuss and agree proposals listed in section 3.2 and agrees the proposed strage3 changes..  
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Annex
A1: Changes required to Iub HS-DSCH DATA FRAME
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Figure 1: Rel6 Iub HS-DSCH DATA FRAME(left) and extended DATA FRAME(right)

A2: Changes required to Iub HS-DSCH CONTROL FRAME
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Figure 2: Iub HS-DSCH CAPACITY REQUEST (right, no changes are required) and CAPACITY ALLOCATION (left) 

A3: Changes required to Iur HS-DSCH DATA FRAME
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Figure 3: Rel6 Iur HS-DSCH DATA FRAME(left) and extended DATA FRAME(right) 

A4: Changes required to Iur HS-DSCH CONTROL FRAME
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Figure 4: Extended Iur HS-DSCH CAPACITY REQUEST (right) and CAPACITY ALLOCATION (left) 

A5: Changes required to Iur HS-DSCH CONTROL FRAME
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Figure 5: Example of Flow Control for Enhanced Cell_FACH 

A6: Protocol Model :HS-DSCH in Cell_FACH state(Co-incident Controlling and Serving RNC)
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A7: Protocol Model :HS-DSCH in Cell_FACH state(Separate Controlling and Serving RNC)


[image: image7.wmf] 

PHY

 

PHY

 

TNL

 

HS

-

DSCHFP

 

Iub

 

UE

 

NodeB

 

CRNC

 

Uu

 

Iur

 

SRNC

 

TNL

 

HS

-

DSCHFP

 

TNL

 

TNL

 

MAC

-

d

 

DCCH

 

DTCH

 

MAC

-

d

 

DTCH

 

DCCH

 

HS

-

DSCHFP

 

HS

-

DSCHFP

 

MAC

-

hs

 

MAC

-

hs

 

MAC

-

c/sh

 

C

CCH

 

MAC

-

c/sh

 

C

CCH

 


CR page 4

_1232196109.vsd

_1232197090.vsd
SRNC for UE_A


SRNC for UE_B

CRNC


Node B


SRNC for UE_C


HS-DSCH CAPACITY REQUEST
CmCH-PI= 1
User Buffer Size = “A”


HS-DSCH CAPACITY ALLOCATION
Credit = “a”


HS-DSCH CAPACITY REQUEST
CmCH-PI = 1
User Buffer Size = “C”


HS-DSCH CAPACITY ALLOCATION
Credit = “c”


CmCH-PI = 1
User Buffer Size = “B”


UE_A


UE_B


UE_C


The three UEs have sameCommon H-RNTI (100)


HS-DSCH CAPACITY REQUEST
CmCH-PI = 1
User Buffer Size = A +B +C


HS-DSCH CAPACITY ALLOCATION
CmCH-PI =1, Credit = X



_1232464275.doc


PHY







MAC-c/sh







PHY







HS-DSCHFP







TNL







HS-DSCHFP















Iub







UE







NodeB







CRNC







Uu







Iur







MAC-hs







SRNC







MAC-hs







CCCH







TNL







HS-DSCHFP







MAC-c/sh







TNL







TNL







MAC-d







HS-DSCHFP







DCCH







DTCH







CCCH











MAC-d











DTCH







DCCH












_1232472907.vsd
SRNC for 
UE A


Node B


SRNC for 
UE C


SRNC for 
UE B


FACH CAPACITY REQUEST
CmCH-PI = 5
User Buffer Size = “A” Octets


FACH CAPACITY REQUEST
CmCH-PI = 5,
User Buffer Size = c Octets


FACH FLOW CONTROL
Credit = “a” 


FACH FLOW CONTROL
Credit = “c” 


HS-DSCH CAPACITY REQUEST
CmCH-PI = 5
User Buffer Size = A + B + C


HS-DSCH CAPACITY ALLOCATION
HS-DSCH Credit = X


User Buffer Size for 
UE B is  “B”


UE A


UE B


UE C


MAC-c flow



_1232464122.doc


PHY











PHY











TNL







HS-DSCHFP







TNL







HS-DSCHFP















CCCH







Iub







UE







NodeB







CRNC/SRNC







Uu







MAC-d











MAC-hs







DCCH







DTCH







CCCH







MAC-c/sh







MAC-c/sh







MAC-hs







MAC-d











DTCH







DCCH












_1232196431.vsd

_1232195904.vsd

