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1. Introduction
In this document, we discuss the behaviour of reconfiguration of HSDPA. Samsung raised the ambiguity in regard to reconfiguration over RAN1 reflector in April 2003. We agree the ambiguity they raised. We also looked synchronization procedure with HSDPA is simultaneously activated. Therefore, radio link establishment procedure is also included in this discussion.

As written in TS25.214, there are three physical layer reconfiguration related behaviour. 
- Synchronization procedure A
- Synchronization procedure B
- Reconfiguration other than synchronization procedure A and B

Synchronization procedure B is used when one or several radio links are added to the active set. This synchronization procedure is not related with HSDPA. So we don't discuss synchronization procedure B in this document.

2. Synchronization procedure A

With synchronization procedure A, it should be clarified when HS-DPCCH transmission starts.

Normally Node B scheduler does not assign HS-DSCH to this UE until CQI report is received from this UE. Therefore, we should discuss when CQI transmission starts.

Our proposal is that UE start CQI transmission after power control preamble. This proposal reduces the time to first HS-PDSCH allocation and reserve the time that Node B synchronizes the uplink. Note that UE should be designed to be able to receive HS-SCCH after CQI transmission.

The subframe boundary of HS-DPCCH is not always aligned with DPCCH. To transmit only a part of CQI is not useful. We also propose to clarify that CQI transmission starts after the beginning of the subframe passed power control preamble length. This equal to CQI shall not be transmitted when any part of CQI overlaps with power control preamble. Annex A shows text proposal to section 4.3.2.3 of TS25.214.
Please note that in case of Npcp=0, CQI transmission start immediately as same as normal DPCCH. 
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Fig 1. Example of synchronization behaviour in case of Npcp=2

3. Reconfiguration other than synchronization procedure A and B
With reconfiguration other than synchronization procedure A and B, DPCH continues before activation time and after activation time. 

Activation time signalling can be classified two types. One is "Now". The other is other than the value "Now". This is the case that actual number is signalled. At first, we propose to clarify that "activation time is now" does not mean subframe level's now. We propose this activation time is aligned with DPCCH frame boundary as same as the case that activation time is other than the value "Now".

Regarding with an activation time, transmitter side implementation requires preparation before the activation time because data encoding is necessary. Old configured transmitter behaviour after the activation time makes UE more complex because UE must keeps status after the activation time. 

Receiver side behaviour is only different after the activation time. Therefore, new configured receiver behaviour before the activation time makes UE more complex because UE must start receiving behaviour before activation time. 

HSDPA has different corresponding timing relation between downlink and uplink. Activation time is defined CFN which is DPCH frame boundary. So to apply the same rule of activation time behaviour to HSDPA should be carefully checked.

Ack/Nack

Ack/Nack corresponding HS-DSCH subframe is transmitted after around 7.5 slots. Therefore some Ack/Nack after activation time is reply to before activation time. Such example is purple or pink Ack/Nack in figure 2.

Let's consider the case that serving cell is changed at CFN=11. Old cell may not receive Ack/Nack after activation time. New cell does not know what was transmitted on HS-DSCH at different cell. Therefore, we propose that HS-DSCH subframe that Ack/Nack is after activation time shall respond as DTX.

For the simplicity, we also propose the same rule to other than serving cell is changed at activation time.
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Figure 2. Timing diagram for Ack/Nack

CQI

As specified in TS25.214, CQI is representing radio quality of 3-slot reference period ending 1 slot before the start of the first slot of CQI. Therefore some CQI after activation time is representing channel condition before activation time. Such example is shown as purple and green CQI in figure 3.

Let's consider the case that serving cell is changed at CFN=11. Old cell may not receive CQI after activation time (and this is not useful anymore because no HS-DSCH allocation). New cell is not interested in old cell's CQI information. Therefore, we propose that CQI which corresponding reference period is before the activation time shall not transmit.

For the simplicity, we also propose the same rule to other than serving cell is changed at activation time.
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Figure 3. Timing diagram for CQI

Power offset

On the parameters below, we propose UE shall change the behaviour after the first beginning of the HS-DPCCH slot after the activation time. According to above discussion, we proposed some Ack/Nack and CQI are not transmitted after activation time. So actual modification is effective from the first transmitted Ack/Nack and CQI.

- ACK power offset
- NACK power offset
- CQI power offset
Repetition factor

On the parameter below, we propose UE shall stop repetition after the first beginning of the HS-DPCCH slot after the activation time. According to above discussion, we proposed some Ack/Nack and CQI are not transmitted after activation time. So actual modification is effective from the first transmitted Ack/Nack and CQI.
- Repetition factor for CQI
- Repetition factor for ACK/NACK
So repetition does not continue after activation time.

CQI Feedback cycle, k
The change of CQI feedback cycle is effective after the first possible CQI transmission timing. The first possible CQI transmission timing is according to above discussion.

DPCH frame offset

The following above discussed rule is applied also in the case that DPCH frame offset is changed.
- HS-DSCH subframe that Ack/Nack is after activation time shall respond as DTX.
- CQI which corresponding reference period is before the activation time shall not transmit.

Therefore, in this case, DTXed Ack/Nack and DTXed CQI are increased than other cases. This is shown in figure 4.
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Figure 4. Timing diagram when DPCH offset is changed

4. Conclusion
In this document, we discussed synchronization procedure A and reconfiguration other than synchronization procedure A and B. We looked each parameter detail. We propose to have further discussion on how to incorporate to the specification.
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4.3.2.3
Synchronisation procedure A

The synchronisation establishment procedure, which begins at the time indicated by higher layers (either immediately at receipt of upper layer signalling, or at an indicated activation time), is as follows:
a)
Each Node B involved in the procedure sets all the radio link sets which are to be set-up for this UE in the initial state.

b)
UTRAN shall start the transmission of the downlink DPCCH and may start the transmission of DPDCH if any data is to be transmitted. The initial downlink DPCCH transmit power is set by higher layers [6]. Downlink TPC commands are generated as described in 5.1.2.2.1.2.

c)
The UE establishes downlink chip and frame synchronisation of DPCCH, using the P-CCPCH timing and timing offset information notified from UTRAN. Frame synchronisation can be confirmed using the frame synchronisation word. Downlink synchronisation status is reported to higher layers every radio frame according to subclause 4.3.1.2.

d)
The UE shall not transmit on uplink until higher layers consider the downlink physical channel established. If no activation time for uplink DPCCH has been signalled to the UE, uplink DPCCH transmission shall start when higher layers consider the downlink physical channel established. If an activation time has been given, uplink DPCCH transmission shall not start before the downlink physical channel has been established and the activation time has been reached. Physical channel establishment and activation time are defined in [5]. The initial uplink DPCCH transmit power is set by higher layers [5]. In case of physical layer reconfiguration the uplink DPCCH power is kept unchanged between before and after the reconfiguration except for inner loop power control adjustments. A power control preamble shall be applied as indicated by higher layers. The transmission of the uplink DPCCH power control preamble shall start Npcp radio frames prior to the start of uplink DPDCH transmission, where Npcp is a higher layer parameter set by UTRAN [5]. Note that the transmission start delay between DPCCH and DPDCH may be cancelled using a power control preamble of 0 length. The starting time for transmission of DPDCHs shall also satisfy the constraints on adding transport channels to a CCTrCH, as defined in [2] sub-clause 4.2.14, independently of whether there are any bits mapped to the DPDCHs. During the uplink DPCCH power control preamble, independently of the selected TFC, no transmission is done on the DPDCH. CQI shall not be transmitted when any part of CQI overlaps with power control preamble.
e)
UTRAN establishes uplink chip and frame synchronisation. Frame synchronisation can be confirmed using the frame synchronisation word. Radio link sets remain in the initial state until N_INSYNC_IND successive in-sync indications are received from layer 1, when Node B shall trigger the RL Restore procedure indicating which radio link set has obtained synchronisation. When RL Restore has been triggered the radio link set shall be considered to be in the in-sync state. The parameter value of N_INSYNC_IND is configurable, see [6]. The RL Restore procedure may be triggered several times, indicating when synchronisation is obtained for different radio link sets.

Note:
The total signalling response delay for the establishment of a new DPCH shall not exceed the requirements given in [5] sub-clause 13.5.
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