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Discussion & decision
1.
Introduction

RAN1#47bis in January 2007 agreed to continue work for the Enhanced Cell FACH state based on HS-DSCH transport channel: “It was agree as way forward to continue the work based on HSDPA in cell FACH.” [1].
RAN2#56bis in January 2007 sent an LS to the other WGs informing that they arrived to the same conclusion: “RAN2 would like to inform RAN1 and RAN3 that RAN2 has selected HS-DSCH as the transport channel for operation in CELL_FACH. In addition, HS-DSCH may also be used in the CELL_PCH and URA_PCH paging states.” [2].
This document shows that decoupling the DL HS-DSCH transmission from the UL HS-DPCCH feedback has no impact to RAN1 specifications leading to the conclusion that receiving HS-DSCH in CELL_FACH state has no RAN1 impacts
2.
HSDPA in TS25.211
The HS-DPCCH section of TS25.211 (section 5.2.1.2) only defines the frame and sub-frame structure of the HS-DPCCH, but not when it would be sent. Thus no changes needed. 

The HS-DPCCH timing section of TS25.211 (Section 7.7) describes the frame timing, but does not discuss of when the HS-DPCCH transmission should take place.

The phase reference section of TS25.211 (section 5.3.3.2) describes that the HS-SCCH and HS-PDSCH shall use the same phase reference as the associated DPCH or F-DPCH. 

In conclusion the TS25.211 does not say anything on when the HS-DPCCH is or is not transmitted, but a change is required to define the phase reference for HS-SCCH and HS-PDSCH when associated DPCH or F-DPCH does not exist. This is provided in [3].
See Annex A for extract from TS25.211 of the other sections not requiring changes.
3.
HSDPA in TS25.214

3.1
HARQ-ACK transmission
The HS-DSCH related procedures section (section 6A.1.1) in TS25.214 defines the cases when ACK, NACK, PRE or POST is sent on the HARQ-ACK field of the HS-DPCCH:
---------------------------------------------------------------

If a UE detects that one of the monitored HS-SCCHs in sub-frame n carries consistent control information intended for this UE, the UE shall start receiving the HS-PDSCHs indicated by this control information, and, if HARQ_preamble_mode = 1 and the information received on HS-SCCH is not discarded, the UE shall:

transmit a HARQ Preamble (PRE) in the slot allocated to HARQ-ACK in HS-DPCCH sub-frame n – 1, unless an ACK or NACK is to be transmitted in sub-frame n – 1 as a result of an HS-DSCH transmission earlier than sub-frame n on the HS-PDSCH, and

if N_acknack_transmit > 1, the UE shall transmit a HARQ Preamble in the slot allocated to HARQ‑ACK in HS-DPCCH sub-frame n – 2, unless an ACK or NACK is to be transmitted in sub-frame n – 2 as a result of an HS-DSCH transmission earlier than sub-frame n on the HS-PDSCH. 
---------------------------------------------------------------
The UE shall transmit the ACK/NACK information received from MAC-hs in the slot allocated to the HARQ-ACK in the corresponding HS-DPCCH sub-frame as defined in [25.211].
---------------------------------------------------------------

If ACK or NACK is transmitted in HS-DPCCH sub-frame n, and HARQ_preamble_mode = 1 and UE InterTTI ≤ N_acknack_transmit, then the UE shall:

transmit a HARQ Postamble (POST) in the slot allocated to HARQ-ACK in HS-DPCCH subframe n + 2*N_acknack_transmt – 1, unless ACK, NACK, or PRE is to be transmitted in this subframe, and

if N_acknack_transmit > 1, transmit a HARQ Postamble (POST) in the slot allocated to HARQ-ACK in HS-DPCCH subframe n + 2*N_acknack_transmit – 2, unless an ACK, NACK or PRE is to be transmitted in this subframe.
If consistent control information is not detected on any of the HS-SCCHs in the HS-SCCH set, or if the information received on HS-SCCH is discarded, DTX shall be used on the HS-DPCCH in the corresponding HS-DPCCH subframe unless PRE or POST are transmitted as described above.
---------------------------------------------------------------
Thus according to current specifications the UE does not send anything on the HARQ-ACK field of the HS-DPCCH if 

a) The HARQ_preamble_mode = 0

b) MAC-hs does not deliver ACK/NACK to L1
3.2
CQI transmission
The HS-DSCH related procedures section (section 6A.1.2) in TS25.214 defines the cases when ACK, NACK, PRE or POST is sent on the HARQ-ACK field of the HS-DPCCH:

---------------------------------------------------------------

With the exception of the provisions of subclause 6A.3, the following shall apply:

1)
The UE derives the CQI value as defined in 6A .2.
2)
For k = 0, the UE shall not transmit the CQI value.
For k > 0, the UE shall transmit the CQI value in each subframe that starts m(256 chips after the start of the associated uplink DPCCH frame with m fulfilling
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where CFN denotes the connection frame number for the associated DPCH and the set of five possible values of m is calculated as described in subclause 7.7 in [1].

3)
The UE shall repeat the transmission of the CQI value derived in 1) over the next (N_cqi_transmit – 1) consecutive HS-DPCCH sub frames in the slots respectively allocated to the CQI as defined in [1]. UE does not support the case of 
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4)
The UE shall not transmit the CQI in other subframes than those described in 2) and 3). 

---------------------------------------------------------------
Thus according to current specifications the UE does not send anything on the CQI field of the HS-DPCCH if k =0.
4.

Conclusions

Assuming that the higher layers set HARQ_preamble_mode = 0 and the CQI reporting period k = 0 when HSDPA is used in CELL_FACH state no modifications to the physical layer design is needed. It is further noted that the retransmission handling is defined in the MAC specification, thus any blind HS-DSCH repetition schemes or retransmission timing related changes would not have any impact to RAN1 specifications.
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Annex A: HS-DPCCH in TS25.211 V7.0.0
5.2.1.2
HS-DPCCH
Figure 2A illustrates the frame structure of the HS-DPCCH. The HS-DPCCH carries uplink feedback signalling related to downlink HS-DSCH transmission. The HS-DSCH-related feedback signalling consists of Hybrid-ARQ Acknowledgement (HARQ-ACK) and Channel-Quality Indication (CQI) [3]. Each sub frame of length 2 ms (3*2560 chips) consists of 3 slots, each of length 2560 chips. The HARQ-ACK is carried in the first slot of the HS-DPCCH sub-frame.  The CQI is carried in the second and third slot of a HS-DPCCH sub-frame. There is at most one HS-DPCCH on each radio link. The HS-DPCCH can only exist together with an uplink DPCCH.  The timing of the HS-DPCCH relative to the uplink DPCCH is shown in section 7.7.
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Figure 2A: Frame structure for uplink HS-DPCCH 

The spreading factor of the HS-DPCCH is 256 i.e. there are 10 bits per uplink HS-DPCCH slot.  The slot format for uplink HS-DPCCH is defined in Table 5A.

Table 5A: HS-DPCCH fields

	Slot Format #i
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/

Subframe
	Bits/

Slot
	Transmitted slots per Subframe

	0
	15
	15
	256
	30
	10
	3


7.7
Uplink DPCCH/HS-DPCCH/HS-PDSCH timing at the UE
Figure 34 shows the timing offset between the uplink DPCH, the HS-PDSCH and the HS-DPCCH at the UE. An HS-DPCCH sub-frame starts 
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 chips after the start of an uplink DPCH frame that corresponds to the DL DPCH or F-DPCH frame from the HS-DSCH serving cell containing the beginning of the related HS-PDSCH subframe with m calculated as 

m = (TTX_diff /256 ) + 101
where TTX_diff is the difference in chips (TTX_diff =0, 256, ....., 38144), between 

· the transmit timing of the start of the related HS-PDSCH subframe (see sub-clauses 7.8 and 7.1) 

and 

· the transmit timing of the start of the downlink DPCH or F-DPCH frame from the HS-DSCH serving cell that contains the beginning of the HS-PDSCH subframe (see sub-clause 7.1).
At any one time, m therefore takes one of a set of five possible values according to the transmission timing of HS-DSCH sub-frame timings relative to the DPCH or F-DPCH frame boundary. The UE and Node B shall only update the set of values of m in connection to UTRAN reconfiguration of downlink timing.
More information about uplink timing adjustments can be found in [5].
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Figure 34: Timing structure at the UE for HS-DPCCH control signalling

Annex B: HS-DPCCH in TS25.214 V7.3.0
6A 
HS-DSCH-related procedures

6A.1
General procedure

Scheduling and transport format selection is controlled by the MAC-hs sublayer in the Node B [9].

The following physical layer parameters are signalled to the UE and the Node B from higher layers:

1)
HS-SCCH set to be monitored

2)
Repetition factor of ACK/NACK:
N_acknack_transmit
3)
Channel Quality Indicator (CQI) feedback cycle k.
4)
Repetition factor of CQI: N_cqi_transmit
5)
Measurement power offset (
6) Status of preamble/postamble transmission: HARQ_preamble_mode

6A.1.1
UE procedure for receiving HS-DSCH
In this sub-clause, sub-frame n on the HS-SCCHs refers to the sub-frame which is associated with sub-frame n on the HS-PDSCH as defined in [1], and sub-frame n on the HS-DPCCH refers to the sub-frame which is related to sub-frame n on the HS-PDSCH as defined in [1].

If the UE did not detect consistent control information intended for this UE on any of the HS-SCCHs in the HS-SCCH set in the immediately preceding subframe n – 1, the UE shall in sub-frame n monitor all HS-SCCHs in the HS-SCCH set. The maximum size of the HS-SCCH set is 4.
If the UE did detect consistent control information intended for this UE in the immediately preceding subframe n – 1, it is sufficient in sub-frame n to only monitor the same HS-SCCH used in the immediately preceding subframe n – 1. 

When the UE monitors HS-SCCHs, the UE shall only consider the control information to be consistent 

if decoded 'channelization-code-set information' is lower than or equal to 'maximum number of HS-DSCH codes received' in its UE capability and 

if the decoded modulation scheme is valid in terms of its UE capability. 

If a UE detects that one of the monitored HS-SCCHs in sub-frame n carries consistent control information intended for this UE, the UE shall start receiving the HS-PDSCHs indicated by this control information, and, if HARQ_preamble_mode = 1 and the information received on HS-SCCH is not discarded, the UE shall:

transmit a HARQ Preamble (PRE) in the slot allocated to HARQ-ACK in HS-DPCCH sub-frame n – 1, unless an ACK or NACK is to be transmitted in sub-frame n – 1 as a result of an HS-DSCH transmission earlier than sub-frame n on the HS-PDSCH, and

if N_acknack_transmit > 1, the UE shall transmit a HARQ Preamble in the slot allocated to HARQ‑ACK in HS-DPCCH sub-frame n – 2, unless an ACK or NACK is to be transmitted in sub-frame n – 2 as a result of an HS-DSCH transmission earlier than sub-frame n on the HS-PDSCH. 
The transport block size information shall be derived from the signaled TFRI value as defined in  [9]. If the 'Hybrid-ARQ process information' is not included in the set configured by upper layers, the UE shall discard the information received on this HS-SCCH and on the HS-PDSCHs. Further, if the HS-SCCH CRC fails, the UE shall discard the information received on this HS-SCCH and on the HS-PDSCHs.
The UE shall transmit the ACK/NACK information received from MAC-hs in the slot allocated to the HARQ-ACK in the corresponding HS-DPCCH sub-frame as defined in [1]. When N_ acknack_transmit is greater than one, the UE shall: 

repeat the transmission of the ACK/NACK information over the next (N_ acknack_transmit-1) consecutive HS-DPCCH sub-frames, in the slots allocated to the HARQ-ACK as defined in [1] and 

not attempt to receive nor decode transport blocks from the HS-PDSCH in HS-DSCH sub-frames  corresponding to HS-DPCCH sub-frames in which the ACK/NACK information transmission is repeated.

If ACK or NACK is transmitted in HS-DPCCH sub-frame n, and HARQ_preamble_mode = 1 and UE InterTTI ≤ N_acknack_transmit, then the UE shall:

transmit a HARQ Postamble (POST) in the slot allocated to HARQ-ACK in HS-DPCCH subframe n + 2*N_acknack_transmt – 1, unless ACK, NACK, or PRE is to be transmitted in this subframe, and

if N_acknack_transmit > 1, transmit a HARQ Postamble (POST) in the slot allocated to HARQ-ACK in HS-DPCCH subframe n + 2*N_acknack_transmit – 2, unless an ACK, NACK or PRE is to be transmitted in this subframe.
If consistent control information is not detected on any of the HS-SCCHs in the HS-SCCH set, or if the information received on HS-SCCH is discarded, DTX shall be used on the HS-DPCCH in the corresponding HS-DPCCH subframe unless PRE or POST are transmitted as described above.

6A.1.2
UE procedure for reporting channel quality indication (CQI)

With the exception of the provisions of subclause 6A.3, the following shall apply:

1)
The UE derives the CQI value as defined in 6A .2.
2)
For k = 0, the UE shall not transmit the CQI value.
For k > 0, the UE shall transmit the CQI value in each subframe that starts m(256 chips after the start of the associated uplink DPCCH frame with m fulfilling
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where CFN denotes the connection frame number for the associated DPCH and the set of five possible values of m is calculated as described in subclause 7.7 in [1].

3)
The UE shall repeat the transmission of the CQI value derived in 1) over the next (N_cqi_transmit – 1) consecutive HS-DPCCH sub frames in the slots respectively allocated to the CQI as defined in [1]. UE does not support the case of 
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4)
The UE shall not transmit the CQI in other subframes than those described in 2) and 3). 






























































































_1082854087.unknown

_1110995614.unknown

_1110995753.unknown

_1118825207.unknown

_1090929282.doc


Uplink DPCH







HS-PDSCH at UE







Uplink HS-DPCCH







3















T







slot







 7680 chips







m















256 chips















UEP























 ( 19200 chips











 T







slot







 2560 chips







3















T







slot







 7680 chips







Slot #0







Slot #1







Slot #2







Slot #3







Slot #4







Slot #5







Slot #6







Slot #7







Slot #8







Slot #9







Slot #10







Slot #11







Slot #12












_1078903681.doc


Subframe #0







Subframe #







i







Subframe #4







HARQ-ACK







CQI







One radio frame 







T







f







 = 10 ms







One HS-DPCCH 







subframe (2 ms)







2















T







slot







 = 5120 chips







T







slot







 = 2560 chips












