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1 Introduction
In [1]-[4] we provided a set of draft CR for introducing 8C-HSDPA into the 3GPP specifications. While preparing these CRs a few open issues were identified. These issues are highlighted and discussed in this contribution.
2 Open issues
2.1 Open issues related to 25.211

No open issues were identified.
2.2 Open issues related to 25.212

In 25.212 there are few issues that we believe need to be discussed.
2.2.1 Remapping of secondary serving HS-DSCH cells upon activation and deactivation

So far it has been agreed that when only the serving, 1st, 2nd, and 3rd secondary serving HS-DSCH are activated the HS-DPCCH coverage provided by 8C-HSDPA should be similar as the one provided for 4C-HSDPA. To ensure this, it is necessary that the HS-DPCCH information is mapped to the Q-branch. To limit the need for remapping it also seems reasonable to assume that HS-DPCCH information of these carriers also are mapped to the Q-branch if all 7 secondary serving HS-DSCH cells are activated. An implication of this would be that the HS-DPCCH information of the 4th, 5th, 6th and 7th secondary serving HS-DSCH cells is mapped to the I-branch for the case where all 8 carriers are activated. One of the open issues is whether or not there should be any re-mapping of the HS-DPCCH information upon activation and deactivation of secondary serving HS-DSCH cells. While the benefit of supporting dynamic re-mapping is to improve the HS-DPCCH coverage (e.g. by balancing the number of carriers for which HARQ-ACK information is carried on the HS-DPCCHs) the drawback is that dynamic re-mapping will add additional complexity and error cases to the specification. In our view the additional benefit supporting dynamic re-mapping does not motivate the additional complexity with respect to specifications and implementation. Hence our preference would that each HS-DPCCH is handled individually, i.e. dynamic remapping of HARQ-ACK information between the two HS-DPCCHs is not supported. Thus we propose:

Proposal 1: The HARQ-ACK and CQI information associated with the serving HS-DSCH cell, the 1st, 2nd, and 3rd secondary serving HS-DSCH cells are always transmitted on HS-DPCCH1. The HARQ-ACK and CQI information associated with the 4th, 5th, 6th, and 7th secondary serving HS-DSCH cells are always transmitted on HS-DPCCH2. 

2.2.2 CQI and HARQ-ACK repetition upon activation and deactivation

Although RAN1 have not yet agreed on how the feedback information of the downlink carriers are mapped onto the different HS-DPCCHs it seems (as mentioned above) reasonable that the feedback information of the serving, 1st, 2nd, and 3rd secondary serving HS-DSCH cells are mapped onto the Q-branch and that the feedback information of the 4th-7th secondary serving HS-DSCH cell is mapped onto the I-branch. 

Assuming that proposal 1 and proposal 2 above are agreed the procedures for scenarios according to which 2 of the secondary serving HS-DSCH cells have been deactivated (so that there are only 2 activated carriers’ feedback information that is mapped onto a particular HS-DPCCH) the desired UE behaviour need to be discussed. For what concerns the HARQ-ACK information is clear that it needs to be remapped when there only are two activated carriers (whose information are mapped onto the same HS-DPCCH) so as to avoid half-slot transmissions. Due to the HARQ-ACK repetition the gain factors applied on this branch can – just as for 4C-HSDPA – be lowered with 3 dB. For the sake maximizing the commonality between 8C-HSDPA and 4C-HSDPA it is furthermore proposed that also the CQI information is repeated and the power offsets are reduced with 3 dB. 

Proposal 2: For each HS-DPCCH, HARQ-ACK and CQI information are remapped according to the Rel-10 principles.  

Proposal 3: The power offsets used on the two HS-DPCCHs are handled independently. 
If proposal 2 and proposal 3 can be agreed then sub-clause 4.7.4.1 needs to be updated.
2.2.3 Usage of DTX codeword 

As well-known it has been agreed that the HS-DPCCH solution for 4C-HSDPA should be reused for 8C-HSDPA and that the two HS-DPCCH are I/Q multiplexed when transmitted (see [5]). 
For 4C-HSDPA a DTX codeword was introduced and transmitted when:
1. More than 2 secondary serving HS-DSCH cells are activated and the HARQ-ACK information for one of the pair of downlink cells that are jointly encoded correspond to the DTX message, and 

2. There is at least one “non-DTX” message reported for the other pair of cell(s). 
This situation is illustrated in Figure 1 below. The motives for introducing the DTX codeword were to: 
1. Avoid half-slot transmissions in the slot carrying the HARQ-ACK information and 
2. Ensure that the HS-DPCCH detection threshold only depended on the number of activated carriers (as opposed to the number HS-SCCHs that were received by the UE). 
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Figure 1: Illustration of the use-case of the ‘DTX codeword’ in a scenario where the UE is configured with 4C-HSDPA and Secondary_Cell_Active is 3 but where the UE only detects HS-SCCHs for the serving and 2nd secondary serving HS-DSCH cell.
For 8C-HSDPA we now consider the following scenario: a UE is configured with 8 carriers, the HARQ-ACK information for carriers 1 to 4 are mapped on HS-DPCCH1 while the HARQ-ACK information for carriers 5 to 8 are mapped on HS-DPCCH2. We moreover consider the scenario where the Node-B only schedules data on the subset of carriers 1 to 4. In this situation is clear that the UE should transmitted HARQ-ACK information on HS-DPCCH1. Assuming that no data associated with carrier 5 to 8 was detected/received by the UE it should according to the HS-DPCCH solution specified in Rel-10 not transit anything on HS-DPCCH2. This is illustrated in Figure 2. Clearly, this results in that the received HS-DPCCH signal energy that the Node-B can expect for detecting HS-DPCCH transmissions would depend on the number of downlink carriers for which the UE detected downlink data transmissions. An implication of this would be that the Node-B needs to vary the detection thresholds used for HS-DPCCH transmissions. Notice that the threshold not only would need to vary with the number of downlink carriers that the Node-B schedules data on but also on which of the carriers downlink transmissions occurred on. (In practice this could also occur if there is a Node-B transmissions but the UE fails to detect the HS-SCCH). To simplify the Node-B design and ensure that the detection thresholds used by the Node-B still only depends on the number of activated secondary serving HS-DSCH cells it would  be desirable if the UE always transmit HARQ-ACK information on both branches in the case where it has at least 4 secondary serving HS-DSCH cells activated. In principle any codeword could be transmitted but for the sake simplicity it is proposed that DTX codeword is repeated. This is illustrated in Figure 3. 
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Figure 2: Illustration of the HS-DPCCH solution for 8C-HSDPA where the Node-B has scheduled data transmissions on carrier 1 to 4 but where the Node-B has not scheduled any data transmissions on carrier 5 to 8. With the Rel-10 HS-DPCCH solution this would result in that no HARQ-ACK information is transmitted on the I-branch, resulting in less energy for performing the HARQ-ACK detection at the Node-B.
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Figure 3: Illustration of a HS-DPCCH solution for 8C-HSDPA where the Node-B UE repeats the DTX codeword in case Secondary_Cell_Active is larger than 3 and it does not receive any HS-DSCH data for a set of cells whose HARQ-ACK information is mapped to the same HS-DPCCH.
Proposal 4: If Secondary_Cell_Active is larger than 3 and the UE does not detect HS-SCCH for any downlink carrier whose HARQ-ACK information is mapped to the same HS-DPCCH and - at the same time - at least on HS-SCCH is detected for a carrier whose HARQ-ACK information is mapped to the other HS-DPCCH then the UE shall repeat the DTX in the HARQ-ACK field of the HS-DPCCH for which it did not detect any HS-SCCH transmissions.  
If proposal 4 is agreed then it needs to be included in sub-clause 4.7.3B.1.
2.2.4 Illustration of CQI mapping

A final open issue with respect to 25.212 is whether there is a need to have a table explaining the CQI mapping in sub-clause 4.7.4.2.
Proposal 5: Discuss the need to have a table illustrating the CQI mapping for 8C-HSDPA. 

2.3 Open issues related to 25.213

In 25.213 the only open issue is the choice of channelization code for the case where one DPDCH is configured. This needs to be specified in 4.3.1.2.2.
2.4 Open issues related to 25.214
2.4.1 PRE/POST procedures
In sub-clause 6A.1.1 the PRE/POST procedures needs to be updated so that they apply also for the case where an I/Q multiplexed HS-DPCCH solution is used.
Proposal 6: PRE/POST procedure is updated so that PRE/PRE is sent on both HS-DPCCHs prior to a transmissions and POST/POST is sent on both HS-DPCCHs subsequent to a transmission if Secondary_Cell_Active is larger than 3.

2.4.2 Setting of HS-DPCCH power offsets

Sub-clause 5.1.2.5A needs to be updated so that it reflects the quantized power offsets that shall be used on HS-DPCCH1 and HS-DPCCH2. 
Proposal 7: One set of ACK, NACK and CQI values is signaled to the UE. When selecting the power offsets to use in a certain sub-frame the UE shall consider the number of activated carriers on HS-DPCCH1 and HS-DPCCH2 individually. 
3 Conclusions
This contribution has summarized the open issues that arose when preparing the draft CRs for 8C-HSDPA. The following proposals were made.

25.211

No open issues identified

25.212

Proposal 1: The HARQ-ACK and CQI information associated with the serving HS-DSCH cell, the 1st, 2nd, and 3rd secondary serving HS-DSCH cells are always transmitted on HS-DPCCH1. The HARQ-ACK and CQI information associated with the 4th, 5th, 6th, and 7th secondary serving HS-DSCH cells are always transmitted on HS-DPCCH2. 

Proposal 2: For each HS-DPCCH, HARQ-ACK and CQI information are remapped according to the Rel-10 principles.

Proposal 3: The power offsets used on the two HS-DPCCHs are handled independently.
Proposal 4: If Secondary_Cell_Active is larger than 3 and the UE does not detect HS-SCCH for any downlink carrier whose HARQ-ACK information is mapped to the same HS-DPCCH and - at the same time - at least on HS-SCCH is detected for a carrier whose HARQ-ACK information is mapped to the other HS-DPCCH then the UE shall repeat the DTX in the HARQ-ACK field of the HS-DPCCH for which it did not detect any HS-SCCH transmissions.

Proposal 5: Discuss the need to have a table illustrating the CQI mapping for 8C-HSDPA.  

25.213

See [6].

25.214

Proposal 6: PRE/POST procedure is updated so that PRE/PRE is sent on both HS-DPCCHs prior to a transmissions and POST/POST is sent on both HS-DPCCHs subsequent to a transmission if Secondary_Cell_Active is larger than 3.
Proposal 7: One ACK, NACK and CQI is signaled to the UE. When selecting the power offsets to use in a certain sub-frame the UE shall consider the number of activated carriers on HS-DPCCH1 and HS-DPCCH2 individually.
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