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Discussion/Decision
1 Introduction
During RAN1#58bis, 4 carrier HSDPA was discussed and the following assumptions were taken
· DL carriers will not be spread across more than 2 bands

· Single band operation is also included

· All DL carriers are from the same node B
· From RAN1 point of view, the nominal transmit frame timing of all downlink carriers is assumed to be aligned

According to the chairman’s notes, a general alignment on the following directions appeared during the meeting

· Re-use of DL signalling

· Per carrier configuration of TxD and MIMO

· Uplink feedback is always sent on only one carrier 

· Re-use UL signalling as much as possible (non re-use should be justified by clear benefits).
Based on assumptions from above, we discuss HS-DPCCH signalling and provide a proposal for HS-DPCCH.
2 Support of 1 UL carrier
From the discussion in RAN#58 bis as well as discussions on the reflector there seems to be a consensus towards the need to support 3 or 4 DL HSPA carriers in conjunction with only 1 UL carriers and we do share the view that the 1 uplink carrier case should be support in order to preserve independence between 4 Carrier HSDPA and DC-HSUPA.

However as indicated on the RAN1 reflector support of 1 UL carrier associated with 4 DL HSDPA carriers should not limit the future proofness of the technical solution RAN1 will choose when introducing 4 carrier HSDPA in its specifications.

In [2] we present a limited number of scenarios that we believe are of interest to HSDPA operators, among these scenarios we consider the case where the 3 or 4 carriers span 2 different bands e.g. 2100 and 900.

We acknowledge that the current specifications do not allow the support of DB-HSUPA and that this would require a separate work item; however, if this work is likely to be of interest to operators in the future, then it would be wise to make the design of 4 carriers HSDPA could forward-compatible to take such cases into account.
If we have to use SF128 for HS-DPCCH to support 4C HSDPA, then it is beneficial to always use a single UL carrier, because it avoids having two different slots for design and IOT depending on whether or not the HS-DPCCH is on a single carrier. 

However, in the above mentioned cases it could in the future be beneficial to have HS-DPCCH on different carriers, (2100 + 900 in the example) where the coverage could be significantly different. Then it would not make sense to put HS-DPCCH on only one carrier.
This suggests that 2xSF256 is likely to be the most flexible approach, because the slot formats and codebooks would be invariant, and there is not much difference from a RAN1 perspective between putting 2 codes on 1 carrier and 1 code on each of two carriers provided the cubic metric remains within acceptable limits.
3 Proposed HS-DPCCH design

Based on the discussion in section 2 we would like to propose the following for HS-DPCCH design; this validity of the proposed design should be confirmed by cubic metric evaluations.
1) To support 3 or 4 DL carriers HS-DPCCH uses the formats and codebooks defined in release 9
a. Single cell no MIMO

b. Single cell with MIMO

c. Dual cell no MIMO

d. Dual cell with MIMO

2) Code multiplexing is used to multiplex HS-DPCCH information related to the 3 or 4 carriers

a. 3 carriers are considered as 2 +1 (i.e. one HS-DPCCH with format c or d plus one with format a or b)

3) When the 3 or 4 carriers belong to the same band only one carrier is used to send uplink feedback.
4) Consider for further study the possibility to send HS-DPCCH on 2 separate carriers when 3 or 4 carriers span different bands and discuss with RAN2 the possibility to introduce some hooks already in release 10.
4 Conclusion
It is proposed to agree on the design proposed in section 3:
1) To support 3 or 4 DL carriers HS-DPCCH uses the formats and codebooks defined in release 9

a. Single cell no MIMO

b. Single cell with MIMO

c. Dual cell no MIMO

d. Dual cell with MIMO

2) Code multiplexing is used to multiplex HS-DPCCH information related to the 3 or 4 carriers

e. 3 carriers are considered as 2 +1 (i.e. one HS-DPCCH with format c or d plus one with format a or b)

3) When the 3 or 4 carriers belong to the same band only one carrier is used to send uplink feedback.
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