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1 Introduction
This paper discusses the both of the SRB and TRB mapped to HS-DSCH between SRNC and DRNC. It highlights a problem on the fact that synchronization is not supported by the transport data bearer of HS-DSCH over Iur interface. It will result some data loss when the synchronized reconfiguration is done. And a problem is also found related to the feature of “CS Voice over HSPA”.
The following sections: first present the problem, then propose a backward compatible solution.

2 Discussion
2.1 Problem Description

From Rel6, it’s specified that both of the SRB and TRB can be mapped to HS-DSCH. The CELL_DCH UE in Figure 1, whose downlink TRB and SRB are all mapped to HS-DSCH, and then it is moving to the scope of target NodeB. 
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Figure 1: Before Hard Handover
The inter DRNC synchronised serving HS-DSCH cell change at hard handover will be initiated as shown in Figure 3. The Iur and Iub HS-DSCH transport bearers that carry the TRB and SRB will be established in steps 6 and 7. In the case of UTRAN does not know the target SFN timing before hard handover (e.g. inter-frequency HHO), Timing re-initialised hard handover will be initiated (section 8.3.5 TS 25.331). 
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Figure 2: Inter DRNC synchronised serving HS-DSCH cell change at hard handover
After the Timing Re-initialised Hard Handover (shown as Figure 3), the CFN between the SRNC and UE or serving NodeB under DRNC are not synchronized. As only HS-DSCH transport data bearer is established over Iur to bear UE’s TRB and SRB,  and the data transport bearer for HS-DSCH can not support any synchronization procedure, so there’s no way to synchronize the CFN between the SRNC and UE or serving NodeB under DRNC. 
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Figure 3: After Hard Handover
Any following reconfiguration procedure results in data loss, because SRNC can not synchronize its CFN with that of the UE and the NodeB under DRNC, so when doing the synchronized Reconfiguration, the new configuration will be pending. During the T0 period, SRNC uses the new configuration to send the user data, while the UE or the NodeB under DRNC still use old configuration, which will result in user data loss (Figure 4).
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Figure 4: Reconfiguration
Detailed Analysis of Data Loss: 

After the Timing Re-initialized Hard Handover, the CFN of SRNC is not aligned with the CFN of drifting side, and SRNC does not know the timing difference as no synchronization procedure for E-DCH or HS-DSCH exit the Iur interface. So the SRNC can not configure the reconfiguration time of the drifting side correctly.

One possible implementation solution is to use the CFN in UL EDCH Data Frame to provide the timing information of drifting side. However, the Iub+Iur delay is unknown, so the actual CFN difference of SRNC and drifting side can not be obtained.

CFN Diff = (CFNSRNC – CFNUL DATA FRAME FOR E-DCH) – DelayIub+Iur

If to use the CFNSRNC – CFNUL DATA FRAME FOR E-DCH as the CFN Diff, then T0 = DelayIub+Iur
Typical DelayIub+Iur is 40~100ms. Considering the voice service, each speech frame corresponds to 20 ms of voice. 5 frames correspond to 100ms voice, which is an interruption audible to the user.
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Problem related to feature of CS voice over HSPA

At the Downlink, the SRNC needs to set the CS counter value as the first to fifth LSBs of the SRNC’s CFN and sends this CS counter to UE. Before the Timing Re-initialised HHO, the CFN of SRNC is aligned with that of UE, and UE will find the correct CFN according to the CS counter value and max CS delay, and then send the packet to upper layer at the time of CFN+max CS delay. After the Timing Re-initialised HHO, the CFN of UE is re-initialised that is different with that of SRNC. Due to the difference of CFN between the SRNC and UE, the UE will definitely misinterpret the CFN or even can not find the CFN, which will result in jitter or packet loss. 
2.2 Solution 
The addition of a synchronization procedure as shown in the red box in Figure 5 can solve the problem described in section 2.1. This request the data transport bearer to support the Node Synchronization, where SRNC sends the DL NODE SYNCHRONIZATION control frame to NodeB that is forwarded transparently by the DRNC, while the NodeB sends the UL NODE SYNCHRONIZATION to SRNC that is also forwarded transparently by the DRNC.
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2.3 Detailed changes to specifications:
Today, in the Rel-7, the data transport bearers of HS-DSCH can not support Node Synchronization over Iur or Iub interface, which will result in problems that described in section 2.1. The implement of the solution described in solution 2.2 enables the data transport bearers of HS-DSCH to support Node Synchronization over Iur and Iub, thus improves the performance when both of the SRB and TRB mapped to HS-DSCH. 
Change to TS 25.402
Enable Node synchronization is supported by the HS-DSCH over Iur and Iub, and the following is proposed to be added below the figure 3 in TS 25.402.
“In case of Node synchronization for HS-DSCH, the DRNC should transparently forward to the Node B a DL NODE SYNCHRONISATION control frame received from the SRNC, and should transparently forward to SRNC the UL NODE SYNCHRONISATION control frame received from the Node B.”
Change to TS 25.435
Enable the transport bearer for HS-DSCH to support Node synchronization over Iub.

Change to TS 25.425

Add the Node synchronization part for HS-DSCH, which is similar as that for DCH in TS 25.427. 

As stated in TS 25.308, 

“Configuration without MAC-c/sh: In this case, the CRNC does not have any user plane function for the HS-DSCH. MAC-d in SRNC is located directly above MAC-hs or MAC-ehs in Node B, i.e. in the HS-DSCH user plane the SRNC is directly connected to the Node B, thus bypassing the CRNC.”
So though the Node Synchronization control frame sent to from SRNC to DRNC, but DRNC will not process and will forward it to NodeB directly. 

So the Node Synchronization added for Iur (25.425) can be seen as from the SRNC to the NodeB.
2.4 Backward Compatibility

This problem exists since Rel6, where both of the SRB and TRB can be mapped to HS-DSCH. The new procedure may be applied in Rel-6, to solve completely the issue. 
3 Conclusion and Proposal
The contribution highlights (section 2.1) the fact that synchronization does not supported by the transport data bearer of HS-DSCH will result in data loss during the synchronized reconfiguration when an Iur Handover is done, and the voice jitter or packet loss in case of CS Voice over HSPA. The corresponding solution and changes are proposed. The issue exists since Rel6, where it’s specified that both of the SRB and TRB can be mapped to HS-DSCH. So it’s proposed RAN3 to discuss the implementation of this CR for Rel-6 and agreed accept the corresponding CR for Rel7.  
If RAN3 agreed the change the following CR may be open.
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