
3GPP TSG-RAN3 Meeting #39




  TSG R3-031639
San Diego, California, USA, 17th – 21st November 2003

Agenda item:
10.7.4

Source: 
NEC
Title: 
Ambiguity of the HS-DSCH DATA FRAME transmission
Document for:
Discussion and Decision

1. Introduction

There are several patterns of the HS-DSCH establishment, e.g. RAB setup, channel type switching (DCH -> HS-DSCH or FACH -> HS-DSCH), UE mobility. In case of channel type switching, the CRNC probably has the user data which will be transmitted via HS-DSCH before the HS-DSCH is configured in the Node B. For example, the Synchronised RL Reconfiguration procedure is initiated and the capacity is allocated to the CRNC via the RL Reconfiguration Ready message, the CRNC might send the HS-DSCH DATA FRAME before the CFN IE, which is included in the RL Reconfiguration Commit message, elapses. In this case, it is unclear how the Node B handles those data frames, e.g. start discard timer when the data frame is received or start discard timer after the CFN elapses.

This document shows the ambiguity about the HS-DSCH DATA FRAME transmission and gives the guide line to remove the issues due to the ambiguity.
2. Assumptions

The following procedure text is an excerpt from the user plane specification for the common channel.

TS25.435v5.5.0: 5.1.6 High Speed Downlink Shared Channels

The Data Transfer procedure is used to transfer a HS-DSCH DATA FRAME from the CRNC to a Node B.

When the CRNC has been granted capacity by the Node B via the HS-DSCH CAPACITY ALLOCATION Control Frame or via the HS-DSCH initial capacity allocation as described in [6] and the CRNC has data waiting to be sent, then the HS-DSCH DATA FRAME is used to transfer the data. If the CRNC has been granted capacity by the Node B via the HS-DSCH initial capacity allocation as described in [6], this capacity is valid for only the first HS-DSCH DATA FRAME transmission. When data is waiting to be transferred, and a CAPACITY ALLOCATION is received, a DATA FRAME will be transmitted immediately according to allocation received.
This procedure text indicates that the CRNC can send the HS-DSCH DATA FRMAE whenever the CRNC grants the capacity and has the user data being transmitted.
Although the following procedure text is for the dedicated channel, the same concept is probably applicable to the HS-DSCH since the transport bearer for the HS-DSCH is established per UE like a dedicated channel.
TS25.427v5.2.0: 5.10.2 Transport channel addition

As described in NBAP [4] and RNSAP [6], transport channel addition can be achieved by using the Synchronised Radio Link Reconfiguration Preparation procedure in combination with the Synchronised Radio Link Reconfiguration Commit procedure, or by using the Unsynchronised Radio Link Reconfiguration procedure. 

When using the Synchronised Radio Link Reconfiguration Preparation procedure the Node B shall support DL DATA FRAMEs, the Synchronisation procedure (see section 5.3) and the Timing Adjustment procedure (see section 5.2) on the new transport bearer also before the CFN indicated in the RADIO LINK RECONFIGURATION COMMIT message, in order to enable the SRNC to determine the timing on the new transport bearer. DL DATA FRAMEs transported on the new transport bearer before this CFN shall not be transmitted on the DL DPDCH. Starting from this CFN the Node B shall support all applicable DCH frame protocol procedures on the new transport bearer.

When using the Unsynchronised Radio Link Reconfiguration procedure the Node B shall support data frames and control frames when the new transport bearer is established.

This document is based on three assumptions below.

a. The CRNC can send the HS-DSCH DATA FRMAE whenever the CRNC grants the capacity and has the user data being transmitted.

b. The CRNC can send the HS-DSCH DATA FRMAE just after the transport bearer is established.
c. The Capacity Allocation via U-Plane can be performed just after the transport bearer is established.

Note: these assumptions need to be clarified.
3. Discussion

 Two patterns are described in this chapter.

Note: this document focuses on non-Iur configuration, but the same discussion can be directly applicable to Iur configuration as well.

3.1. RL Setup and HS-DSCH establishment
There are two possibilities that the first HS-DSCH establishment and the serving HS-DSCH cell change.

3.1.1. First HS-DSCH establishment
In this scenario, channel type switching from FACH to HS-DSCH is performed.
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Figure 1: First HS-PDSCH setup on the newly established RL

In this case, the SRNC probably has the user data to be transmitted via HS-DSCH before HS-DSCH configuration is activated. If the capacity allocation is done via C-Plane or just after the transport bearer establishment (this is not described in figure 1), it is possible for the SRNC to send HS-DSCH DATA FRAME to the Node B before the UE configures HS-DSCH (yellow arrow in figure 1). Besides, the Node B does not know when the UE activates the HS-DSCH. And the synchronisation procedure defined in TS25.214 is dedicated to the DPCH. Therefore, it seems that the Node B is allowed to start transmission of HS-DSCH after the Node B sends the RL Setup Response message. In this case, the UE can not receive the HS-DSCH.
 In order to avoid such a situation, there are two possible solutions.
1. The Node B shall not send HS-DSCH before the UE configures HS-DSCH, even if the Node B already receives HS-DSCH DATA FRAME, e.g. after the Node B sends RL Restore Indication to the SRNC, the Node B is allowed to start the transmission of HS-DSCH.
2. The SRNC shall not send HS-DSCH DATA FRAME to the Node B before the UE configures HS-DSCH, e.g. after RRC procedure is successfully complete.

 Regarding the Discard Timer IE, since the discard timer starts from the instant of its arrival into an HSDPA Priority Queue, the solution 2 seems to be feasible to avoid unnecessarily discarding data.
3.1.2. Serving HS-DSCH cell change
In this scenario, the serving HS-DSCH cell is moved to the new cell where a RL is established.
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Figure 2: Serving HS-DSCH Cell Change (HS-PDSCH is mapped on new RL)
Similar to the chapter 3.1.1, the SRNC possibly sends HS-DSCH DATA FRAME to the target Node B before the UE configures HS-DSCH. Besides, in this case, the SRNC might send HS-DSCH DATA FRAME parallel to the source Node B. The target Node B does not know when the UE activates the HS-DSCH and the source Node B also does not know when the transmission of HS-DSCH on the Uu interface should be stopped. Therefore, HS-DSCH configuration might be activated with the different timing among the UE and the Node Bs. As a result, the UE will lose some data.
 In order to avoid such a situation, the SRNC should take care of the transmission timing of HS-DSCH DATA FRAME. Since the source Node B does not know the event of the serving HS-DSCH cell change until the Node B receives the RL Deletion Request message, the Node B oriented solution is impossible.
3.2. HS-DSCH establishment on the existing RL
There are two possibilities that the first HS-DSCH establishment and the serving HS-DSCH cell change.

3.2.1. First HS-DSCH establishment
In this scenario, RAB setup and channel type switching from DCH to HS-DSCH are considered.

[image: image3.wmf] 

Physical CH Reconfiguration Complete

 

HS

-

DSCH DATA FRAME

 

Physical CH Reconfiguration

(

Activation Time

)

 

Node B

 

SRNC

 

RL Reconfiguration Prepare

 

RL Reconfiguration Ready (

Initial Capacity allocation

)

 

RL Reconfiguration Commit

 (

CFN

)

 

ALCAP Transport Bearer Setup (HS

-

DSCH)

 

UE

 

Figure 3: HS-PDSCH setup on the existing RL
If the Synchronised RL Reconfiguration procedure is used for the establishment of HS-DSCH, the activation time, i.e. CFN, is included in the both RRC and NBAP messages. Therefore, the Node B and the UE know when the HS-DSCH configuration is activated.
As for RAB setup (this scenario is not well described in figure 3), the SRNC does not receive HS-DSCH DATA FRAME until the CN receives RAB Assignment Response of RANAP message. On the other hand, as for channel type switching from DCH to HS-DSCH, the SRNC might receive HS-DSCH DATA FRAME just after the establishment of the transport bearer.
Even if the Node B receives HS-DSCH DATA FRAME before the HS-DSCH configuration is activated, the Node B can store it and starts the transmission of HS-DSCH on the Uu interface after the HS-DSCH configuration is activated.
However, there are a couple of ambiguities.

· When is the allocated capacity valid in the SRNC, i.e. after activation time or when received?

· When does the Discard Timer start, i.e. after activation time or data arrival?
3.2.2. Serving HS-DSCH cell change

In this scenario, the serving HS-DSCH cell is moved between the existing RLs.
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Figure 4: Serving HS-DSCH Cell Change between existing RLs
Similar to the chapter 3.2.1, even if the target Node B receives HS-DSCH DATA FRAME before the HS-DSCH configuration is activated, the Node B can store it and starts the transmission of HS-DSCH on the Uu interface after the HS-DSCH configuration is activated. In addition to the chapter 3.2.1, the SRNC might send HS-DSCH DATA FRAME parallel to the source Node B. The same issue described in the chapter 3.2.1 also remains.
4. Conclusion

This document shows the ambiguity about the HS-DSCH DATA FRAME transmission and gives the guide line to remove the issues due to the ambiguity. However, some issues are detected.
1. U-plane issues

a. When does the CRNC send the HS-DSCH DATA FRAME?

- Just after the establishment of the transport bearer.

- After the CFN has elapsed if HS-DSCH establishment is done by the Synchronised RL Reconfiguration procedure.
b. When is the Capacity Allocation via U-Plane performed?

- Just after the establishment of the transport bearer.

- After the CFN has elapsed if HS-DSCH establishment is done by the Synchronised RL Reconfiguration procedure.
2. C-plane issues
a. When is the allocated capacity via C-Plane valid in the CRNC?

- Just when the CRNC grants the capacity.

- After the CFN has elapsed if HS-DSCH establishment is done by the Synchronised RL Reconfiguration procedure.

b. When does the Discard Timer start?
- Just when the CRNC receives the data.

- After the CFN has elapsed if HS-DSCH establishment is done by the Synchronised RL Reconfiguration procedure.
3. HS-DSCH DATA FRAME transmission
a. RL Setup procedure
- The CRNC should ensure that the HS-DSCH configuration is activated in the Node B and the UE before sending HS-DSCH DATA FRAME.
- The CRNC can send HS-DSCH DATA FRAME as soon as possible and the Node B should ensure that the HS-DSCH configuration is activated in the UE. (according to the chapter 3.1, this is not feasible.)
b. Synchronised RL Reconfiguration procedure
- The CRNC should ensure that the HS-DSCH configuration is activated in the Node B and the UE before sending HS-DSCH DATA FRAME.

- The CRNC can send HS-DSCH DATA FRAME as soon as possible and the Node B should ensure that the HS-DSCH configuration is activated in the UE.
5. Proposal

This document proposes the following clarifications.
1. HS-DSCH DATA FRAME transmission and Capacity Allocation via U-Plane can be performed just after the transport bearer is established regardless of the CFN IE.

2. The allocated capacity via C-Plane will be valid in the CRNC jut after the CRNC grants it.
3. The CRNC should ensure that the HS-DSCH configuration is activated in the Node B and the UE before sending HS-DSCH DATA FRAME.
4. The Discard Timer starts from the instant of its arrival into an HSDPA Priority Queue as currently defined.
The intention of the above clarifications is to have the same behavior of each node regardless of the initiating procedure for the HS-DSCH establishment. Besides, if the CFN IE is not present, i.e. RL Setup procedure, it seems very complicate to specify the activation timing of each event, e.g. HS-DSCH DATA FRAME transmission. If these clarifications are agreed and the CR is necessary, NEC is willing to provide the necessary CR.
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