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1. Introduction

At the RAN#23 plenary, the CR in [1] was discussed together with [2]. The discussion resulted in sending the issue back to RAN1 and RAN2 and to continue discussion there until RAN#24. In this contribution we discuss the issues related to HSDPA reconfiguration with the aim to come to an agreement in RAN1 and to provide a CR based on that.

2. Discussion

2.1. HSDPA reconfigurations and DPCH reconfigurations 

One has to distinguish between reconfiguration of the DPCH associated with HSDPA (should be treated as DPCH reconfiguration as for non-HSDPA), and a reconfiguration of HSDPA itself (e.g. CQI repetition etc.). Most of the DPCH reconfigurations should not affect the HS-DPCCH transmission.

2.2. Uplink and downlink subframe timing relation for reconfigurations

During the discussion of [1] and [2] it turned out that a number of the problems comes from an unclear specification of UL and DL subframe timing relation when it comes to HSDPA reconfigurations.

Downlink HS reconfigurations are valid at the next subframe after DL CFN (according to TS25.331).

Uplink HS  reconfigurations (illustrated in Figure 1) for CQI are valid at the next subframe after uplink CFN, and for ACK/NACK are valid at the next subframe after 7.5 slots plus (1024 chip after DL CFN.
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Figure 1: Downlink/Uplink subframe timing relation
2.3. HS-DPCCH transmission during UL power control preamble (Hard Handover)

ACK/NACK from transmission prior to HHO is likely to be lost for Inter-NodeB HHO, but can be used in Intra-NodeB HHO. The UE should report ACK/NACK/CQI “as normal” during the UL power control preamble.

2.4. HSDPA reconfigurations

2.4.1 H-RNTI

H-RNTI is used for scrambling of the HS-SCCH, but since activation time is given for HS-SCCH there is no ambiguity when the old H-RNTI and the new H-RNTI should be used. There is no impact on ACK/NACK or CQI reporting related to H-RNTI reconfiguration.

2.4.2 HS-SCCH channelisation and scrambling code change

We do not see any issues related to the change of HS-SCCH channelisation and scrambling code that would affect the ACK/NACK/CQI reporting.

2.4.3 ACK/NACK repetition factors

When the ACK/NACK repetition factor is reconfigured at a given CFN, the ACK/NACK repetition may not be able to be continued, so the UE behavior needs to be specified for this case. We suggest to follow an earlier made proposal, i.e. to stop the ACK/NACK repetition at the CFN in which the reconfiguration becomes active.

We suggest to clarify the UE behaviour in the RAN1 specifications (and possibly add a pointer in 25.331), expecting normal ACK/NACK reporting with the difference that the repetition stops at the corresponding HS-DPCCH subframe (“E” in the example in Table 1), i.e. UE transmits DTX or new ACK/NACK, depending on whether new data were sent in the corresponding HS-DSCH subframe (“5” in the example in Table 1).

The behaviour is illustrated in some examples below.

Table 1: ACK/NACK repetition change from 5 to 4 starting at HS-DSCH subframe 5

	HS-DPCCH subframe
	A
	B
	C
	D
	E

	ACK/NACK report
	ACK/NACK 1
	Repetition
	Repetition
	Repetition
	ACK/NACK 5 or DTX


Table 2: ACK/NACK repetition change from 4 to 5 starting at HS-DSCH subframe 5

	HS-DPCCH subframe
	A
	B
	C
	D
	E

	ACK/NACK report
	ACK/NACK 1
	Repetition
	Repetition
	Repetition
	ACK/NACK 5 or DTX


Table 3: ACK/NACK repetition change from 3 to 4 starting at HS-DSCH subframe 3

	HS-DPCCH subframe
	A
	B
	C
	D
	E

	ACK/NACK report
	ACK/NACK 1
	Repetition
	ACK/NACK3 or DTX
	Repetition or DTX
	Repetition or DTX


2.4.4 CQI repetition factor and reporting cycle

The CQI reporting occasions are specified in 25.214 based on CFN and feedback cycle k. 
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If the feedback cycle is reconfigured at a given CFN, this is done in a synchronized way in UE and UTRAN, and the UE can just continue to report CQI in all subframes that fulfill the relation given above. We suggest to stop the CQI repetition and transmit “fresh” CQI values starting from the first CQI field that belongs to the CFN in which the reconfiguration becomes active.

The UE should

· for repetition factor change: stop repetition and report new CQI value at first subframe after UL CFN

· for reporting cycle change: report new CQI at first subframe after uplink CFN, which could imply termination of repetition, and one shorter reporting interval

Table 4: CQI repetition change from 4 to 3 starting at HS-DSCH subframe 5

	HS-DPCCH subframe
	X
	Y
	Z
	A
	B

	CQI report
	New CQI
	Repetition
	Repetition
	New CQI
	Repetition


Table 5: CQI feedback cycle change from 2 to 4 starting at HS-DSCH subframe 5

	HS-DPCCH subframe
	X
	Y
	Z
	A
	B

	CQI report
	New CQI
	Repetition or DTX
	New CQI 
	New CQI
	Repetition or DTX


2.4.5 MAC-hs reset

First of all, a MAC-hs reset does not have any impact on the CQI reporting.

At a MAC-hs reset the MAC-hs buffer is flushed at a defined DL timing, all correctly received blocks are sent to upper layers, followed by a possible retransmission, if acknowledged mode is used. 

In principle, it does not matter whether UE sends ACK/NACK or DTX during the subframes from directly after the (absolute) activation time until the ACK/NACK belonging to the data sent in the DL subframe where MAC-hs reset takes place. 

From uplink interference perspective, it would be preferable that the UE sends DTX instead of  “new” ACK/NACK. If ACK/NACK repetition is used, the repetition may be continued, followed by DTX.

Table 6: MAC-hs reset (Example: at HS-DSCH subframe 5)

	HS-DPCCH subframe
	A
	B
	C
	D
	E

	ACK/NACK report
	ACK/NACK1
	Repetition or DTX
	Repetition or DTX
	Repetition or DTX
	ACK/NACK 5


The ACK/NACK generation aspect for the subframes where the data are discarded may need to be clarified in the L2 specifications, and the ACK/NACK transmission aspects (including possible repetition) should be clarified in the L1 specifications.

2.4.6 Change of HS-DSCH serving cell

The downlink timing of the DPCH from the serving cell changes with maximum 256 chip, since the DPCHs in the active set must be time aligned within 256 chip, so this timing change has even less impact on the HS-DPCCH transmission than the reconfiguration of DPCH timing offset.

The DL transmission of HS-SCCH and HS-DSCH in the new cell should start from the next full subframe(s). The difference of HS-SCCH/HS-DSCH from the old to the new cell can therefore be up to 2559 chip. This should be clarified in the L1 specifications.

The ACK/NACK is impacted from the next subframe after 7.5 slots plus (1024 chip after the DL CFN. We note that Processing 5 in Figure 2 can be up to 1 subframe shorter, therefore DTX may be allowed for the ACK/NACK report in the corresponding subframe 5. In addition, DTX should be transmitted CQI field of the subframe overlapping with the DL CFN in which the new cell starts. Normal CQI reporting should continue from the following subframes.
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Figure 2: Change of HS-DSCH serving cell

2.4.7 Reconfiguration of number of HARQ processes

The addition of a process is not critical, as long as the memory requirement is not changed. The removal of a process requires a buffer flush, which should in turn result in the same behaviour as for the MAC-hs reset. This should be specified in the L2 specifications.

2.4.8 Reconfiguration of HARQ memory partitioning

TS 25.321 requires that the buffers are flushed, so the same behaviour would be required as for MAC-hs reset. This may need to be specified in the L2 specifications.

2.5. DPCH reconfigurations

2.5.1 Uplink DPCH scrambling code change

The UE can only transmit with one uplink scrambling code, therefore a scrambling code change on the DPCH implies the same scrambling code change on the HS-DPCCH.
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Figure 3: Uplink channelisation code mapping & uplink scrambling

The timing of the change is the uplink DPCH frame boundary, which is offset to the HS-DPCCH subframe boundary by a multiple of 256 chip, in other words, the change of scrambling code may not be aligned with the HS-DPCCH subframe boundary. Since it is still aligned with a multiple of 256chip, there will be no change of scrambling code in the middle of a channelisation code length. Therefore, there is no need to interrupt the ACK/NACK or CQI transmission in case the uplink scrambling code is changed.

2.5.2 IQ mapping of HS-DPCCH

The IQ mapping of HS-DPCCH may change when the maximum number of uplink DPDCH changes, i.e. aligned with a DPCH frame boundary. The change is synchronized in UE and UTRAN. As explained above, the uplink DPCH frame boundary is 256chip aligned with the beginning of a channelisation code length on HS-DPCCH, the change of IQ mapping will not happen during the length of a channelisation code (up to 256 chip). Therefore there is no need to interrupt the ACK/NACK or CQI transmission when the IQ mapping of the HS-DPCCH is changed.

2.5.3 Reconfiguration of DPCH timing offset (DPCH,n for HS-DSCH serving cell

This may result in a +/-256 chip timing adjustment at known time instances in UE and NodeB. The uplink DPCCH timing is adjusted by the UE slowly, i.e. there is no interruption of the HS-DPCCH.

2.5.4 Reconfiguration of transmission gap pattern sequence (DPCH reconfiguration)

The ACK/NACK and CQI reporting during compressed mode are specified in 25.214 (6A.3). 
All reconfigurations of compressed mode are synchronized in UE and UTRAN, so all occurrences of transmission gaps are known to UE and UTRAN and the UE behavior is already specified. Therefore there is no need to interrupt the ACK/NACK or CQI transmission in addition to what is specified in 25.214 (6A.3).

2.5.5 Other DPCH reconfigurations

For the following DPCH reconfiguration cases, the UE should report CQI, but the UE will not be required to deliver optimum CQI performance, which should be communicated to RAN WG4. Reporting of ACK/NACK is not affected at all.
· Reconfiguration of Tx-diversity mode for HS-DSCH serving cell
· Reconfiguration of closed loop timing adjustment mode for HS-DSCH serving cell
· Reconfiguration of phase reference
· Reconfiguration of scrambling code or channelisation code of S-CPICH in case of S-CPICH may be used as a phase reference
· Reconfiguration of default Power offset between HS-PDSCH and P-CPICH/S-CPICH
3. Conclusion and way forward

We propose to reflect the uplink/downlink timing relations according to section 2.2 in relevant parts of the RAN1 and RAN2 specifications. 

We propose to specify the ACK/NACK/CQI reporting during uplink power control preamble according to section 2.3

Based on the discussion above, we do not see a particular reason why the ACK/NACK/CQI reporting cannot be carried on in case of the following reconfigurations:

· H-RNTI and HS-SCCH channelisation and scrambling code

· Change of HS-DPCCH IQ mapping 

· DPCH timing offset DPCH, n for HS-DSCH serving cell

· Transmission gap pattern sequence

· Uplink scrambling code

We suggest that the UE is not required to deliver optimum CQI performance for the following reconfigurations, and this should be communicated to RAN WG4. 
· TX diversity mode or closed loop timing adjustment mode

· Phase reference

· Scrambling code or channelisation code of S-CPICH in case that S-CPICH may be used as phase reference 

· Default power offset between HS-PDSCH and P-CPICH/S-CPICH

We acknowledge that there is a need to clarify the UE behavior when the following parameters are reconfigured, especially with respect to the timing and whether DTX is allowed in certain critical subframes:

· CQI repetition factor and CQI repetition cycle (clarification in 25.214)

· ACK/NACK repetition factor (clarification in 25.214)

· MAC-hs reset, removal of a HARQ processes and HARQ memory partitioning (clarification in 25.321 and possibly in 25.214)

· Change of HS-DSCH serving cell (clarification in 25.214)

We invite discussion in RAN1 on these proposals, with the goal to minimize the impact on HSDPA performance (i.e. to avoid frequent DTX of ACK/NACK/CQI) while taking UE complexity issues into consideration and keeping the impact on the specifications small. When an agreement is reached, CRs for the RAN1 and RAN2 specs should be drafted in time for RAN#24 and also RAN4 should be informed about the outcome of the discussion.

4. References

[1] RP-040123, Clarification on reconfiguration of HSDPA, Panasonic 

[2] RP-040128, Discussion on HSDPA reconfiguration, Ericsson

_1110995753.unknown

_1141571148.doc


1







2







3







4







5







Processing 1







Processing 2







Processing 3







Processing 4







Processing 5







HS-PDSCH







ACK/NACK







2







3







4







5







1







Reconf.







Reconf.







CQI







CQI







CQI







CQI







CQI







CQI







HS-DPCCH subframe







Reconf.







A







B







C







D







E







Z







Y







X












_1141573162.doc


1







2







3







4







5







Processing 1







Processing 2







Processing 3







Processing 4







Processing 5







HS-PDSCH







ACK/NACK







2







3







4







5







1







New cell







New cell







CQI







CQI







CQI







CQI







CQI







DTX







HS-DPCCH subframe







New cell







A







B







C







D







E







Z







Y







X







Time difference: 0...2559 chip












_1140007100.doc


DPDCH3







Q







DPDCH1







DPDCH5







I+jQ







j







(d







(d







cd,1







cd,5







Sdpch,n







(d







cd,3







DPDCH2







(d







cd,2







DPCCH







(c







cc







HS-DPCCH



(If Nmax-dpdch mod 2 = 0)







(hs







chs















(d







cd,4







(







(







I







S







HS-DPCCH



(If Nmax-dpdch mod 2 = 1)







(hs







chs







DPDCH4







DPDCH6















(d







cd,6












_1110995614.unknown

