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1. Introduction
This contribution discusses improvements to the UE handling of the Activation Time IE during HS-DSCH cell change. We will show how the problem of CFN wrap around can be efficiently handled with a simple addition of the current procedure. We propose to agree on the attached CR.

2. Discussion
A typical procedure for HS-DSCH cell change will use a synchronised Node B and UE reconfiguration procedure such as 25.931 7.10.5.1 and 7.10.5.2 where both the Node B and the UE are commanded to reconfigure at a common CFN. The advantage of this synchronised procedure is that the cell change can be performed with un-interrupted data flow to the UE, and this aspect is particularly important when looking at delay critical services such as e.g. Gaming and VoIP over HSDPA.

The disadvantage of the synchronised procedure is that the UE is signalled the Activation Time on an inherently errored radio link, and additional margin generally needs to be added onto the Activation Time to take into account RLC retransmissions. This additional latency increases the delay to perform an HS-DSCH cell change and this can result in an increased demand of HS-DSCH resources in the current cell for that UE due to the deterioration of the channel conditions. This particularly presents a problem for services, which require a guaranteed bit rate and delay such as Gaming, VOIP and streaming services over HSDPA.

An alternative to setting a high margin on the Activation Time to take into account RLC retransmissions is to accept that in e.g. for 2% of the time the RRC message will not get to the UE before the Activation Time CFN and to set a low margin on the Activation Time. The problem with this approach given the current standards is that the UE will receive the RRC message soon after the activation CFN and then have to wait until the CFN wraps around again to the CFN in the Activation Time IE. Typically this will result in around a 2.56 sec delay to the procedure, which is quite unacceptable.

Example

An example of this is shown in Figure 1

The scenario shows an Inter Node B, Intra-RNC HS-DSCH cell change, where the Node B’s are already prepared and ALCAP has been established. The DCCH is 3.4kbps as per TS 34.108 6.10.2.4.1.2.2.1.

Step 1), 2), the RNC sends out the NBAP Radio Link Reconfiguration Commit with an Activation CFN of e.g. 200

In parallel the RNC sends out an RRC Physical Channel Reconfiguration message to the UE. Estimates show that this will comfortably fit within 2 128bit payload DCCH RLC PDUs.

The RRC message contains the information for the HS-DSCH cell change along with the Activation Time set to e.g. 200 as per the NBAP Commit.

Step 3) RLC sends out the first PDU of the Physical Channel Reconfiguration RRC message at e.g. CFN 188, it successfully arrives to the UE.

Step 4) RLC sends out the second PDU of the Physical Channel Reconfiguration RRC message at CFN 192, the PDU gets errored.

Step 5) RLC Timer expires e.g. 200ms later and retransmits the second PDU at CFN 212, which arrives successfully.

UE reconstructs the RRC message and determines that the Activation Time is 200, the CFN at which the message was received at is 212, UE waits until CFN 200 elapses again which is 2.44 seconds later.

At this time, the UE performs the cell change.
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Figure 1 : Example HS-DSCH Cell Change Procedure with RLC Errors

Proposal

The Activation Time currently has a range of 256 frames, which is equivalent to 2.56 seconds. This range is much more than what is required for any HS-DSCH cell change or most other procedures. If the UE assumes that the Activation Time requested will never be greater than 128 frames from the time the RRC message is received, the UE can detect the case where the message has arrived late and apply the configuration immediately.

The RNC is able to distinguish between UEs, which support this release 6 behaviour through the Access stratum release indicator IE in the RRC connection request message.
3. Proposal
Option 1 : Apply the change to all scenarios

8.6.3.1
Activation time

If the UE receives a message in which presence is needed for the IE "Activation time", and the value is other than the default value "Now", the UE shall:

1>
let the "reference CCTrCH" be defined as the CCTrCh that includes any transport channel or is associated with any physical channel which is being added, re-configured or removed, or, in the case of DSCH (FDD only) or HS-DSCH, the CCTrCh including the associated DCH;

1>
if the frame boundary immediately before the frame with the CFN (Connection Frame Number) value indicated by the IE "Activation Time" is at the TTI boundary common to all the transport channels that are multiplexed onto the reference CCTrCh:

2>
select that frame boundary as the activation time T.

1>
else:

2>
select the next TTI boundary, which is common to all the transport channels that are multiplexed onto the reference CCTrCh, after the frame with the CFN (Connection Frame Number) value indicated by the IE "Activation Time", as the activation time T.
 1>
If the activation time T is greater than 128 frames from the CFN at which the message was received, then set the activation time T to the next TTI boundary common to all the transport channels that are multiplexed onto the reference CCTrCh:
1>
at the activation time T:

2>
for a physical channel reconfiguration other than an HS-DSCH related reconfiguration, caused by the received message:

3>
release the physical channel configuration, which was present before T;

3>
initiate the establishment of the physical channel configuration as specified for the physical channel information elements in the received message as specified elsewhere.

2>
for an HS-DSCH related reconfiguration in FDD or 1.28 Mcps TDD caused by the received message:

3>
select the HS-SCCH subframe boundary immediately before the first HS-SCCH subframe, which entirely falls within the 10 ms frame following T;
3>
start using, at that HS-SCCH subframe boundary, the new HS-DSCH configuration in the received message, replacing any old HS-DSCH configuration.

2>
for an HS-DSCH related reconfiguration in 3.84 Mcps TDD caused by the received message:


3>
 start using, at activation time T, the new HS-DSCH configuration in the received message, replacing any old HS-DSCH configuration.

2>
for actions, other than a physical channel reconfiguration, caused by the received message:

3>
perform the actions for the information elements in the received message as specified elsewhere.

NOTE:
In FDD an "HS-DSCH related reconfiguration" includes, in particular, reconfigurations that need to be time-aligned with the 2ms subframe of the HS-SCCH, HS-PDSCH and/or HS-DPCCH. For example, start and stop of HS-SCCH reception and serving HS-DSCH cell change.

If the UE receives a message in which presence is needed for the IE "Activation time", and the value is the default value "Now", the UE shall:

1>
choose an activation time T as soon as possible after the reception of the message, respecting the performance requirements in subclause 13.5;

1>
at the activation time T:

2>
perform the actions for the information elements in the received message as specified elsewhere.

NOTE:
In FDD, if the UE was in idle mode or CELL_FACH state upon reception of the message, regardless of the state the UE enters after reception of the message, and the value of the IE "Activation time" in the received message is different from "Now", the UE behaviour is unspecified. In TDD, if the UE was in idle mode or CELL_FACH state upon reception of the message, the value of the IE "Activation time" in the received message is relative to the CFN associated with the cell from which the message was received.

Option 2 : Apply the change to HS-DSCH Cell Change Scenario only

8.6.3.1
Activation time

If the UE receives a message in which presence is needed for the IE "Activation time", and the value is other than the default value "Now", the UE shall:

1>
let the "reference CCTrCH" be defined as the CCTrCh that includes any transport channel or is associated with any physical channel which is being added, re-configured or removed, or, in the case of DSCH (FDD only) or HS-DSCH, the CCTrCh including the associated DCH;

1>
if the frame boundary immediately before the frame with the CFN (Connection Frame Number) value indicated by the IE "Activation Time" is at the TTI boundary common to all the transport channels that are multiplexed onto the reference CCTrCh:

2>
select that frame boundary as the activation time T.

1>
else:

2>
select the next TTI boundary, which is common to all the transport channels that are multiplexed onto the reference CCTrCh, after the frame with the CFN (Connection Frame Number) value indicated by the IE "Activation Time", as the activation time T.
 1> If the received message does not cause a physical channel reconfiguration of the reference CCTrCH and activation time T is greater than 128 frames from the CFN at which the message was received, 

2>
set the activation time T to the next TTI boundary common to all the transport channels that are multiplexed onto the reference CCTrCh:

1>
at the activation time T:

2>
for a physical channel reconfiguration other than an HS-DSCH related reconfiguration, caused by the received message:

3>
release the physical channel configuration, which was present before T;

3>
initiate the establishment of the physical channel configuration as specified for the physical channel information elements in the received message as specified elsewhere.

2>
for an HS-DSCH related reconfiguration in FDD or 1.28 Mcps TDD caused by the received message:

3>
select the HS-SCCH subframe boundary immediately before the first HS-SCCH subframe, which entirely falls within the 10 ms frame following T;
3>
start using, at that HS-SCCH subframe boundary, the new HS-DSCH configuration in the received message, replacing any old HS-DSCH configuration.

2>
for an HS-DSCH related reconfiguration in 3.84 Mcps TDD caused by the received message:


3>
 start using, at activation time T, the new HS-DSCH configuration in the received message, replacing any old HS-DSCH configuration.

2>
for actions, other than a physical channel reconfiguration, caused by the received message:

3>
perform the actions for the information elements in the received message as specified elsewhere.

NOTE:
In FDD an "HS-DSCH related reconfiguration" includes, in particular, reconfigurations that need to be time-aligned with the 2ms subframe of the HS-SCCH, HS-PDSCH and/or HS-DPCCH. For example, start and stop of HS-SCCH reception and serving HS-DSCH cell change.

If the UE receives a message in which presence is needed for the IE "Activation time", and the value is the default value "Now", the UE shall:

1>
choose an activation time T as soon as possible after the reception of the message, respecting the performance requirements in subclause 13.5;

1>
at the activation time T:

2>
perform the actions for the information elements in the received message as specified elsewhere.

NOTE:
In FDD, if the UE was in idle mode or CELL_FACH state upon reception of the message, regardless of the state the UE enters after reception of the message, and the value of the IE "Activation time" in the received message is different from "Now", the UE behaviour is unspecified. In TDD, if the UE was in idle mode or CELL_FACH state upon reception of the message, the value of the IE "Activation time" in the received message is relative to the CFN associated with the cell from which the message was received.

Preferred Approach

Option 2 is preferred as any configuration requiring a change in the DL physical channel TFS, TFCS, spreading factor etc will not benefit from this functionality as the Node B and UE are likely to have incompatible physical channels and the RRC message will never be received by the UE.

4. Conclusion
In this contribution we discussed improvements to the UE handling of the Activation Time IE during HS-DSCH cell change. We have shown how the problem of CFN wrap around can be efficiently handled with a simple addition of the current procedure. In our opinion option #2 should be used, which restricts the usage to the case of serving HS-DSCH cell change. We propose to agree on the attached CR.
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