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1
Introduction
The Multiflow feature was introduced in release 11 across the RAN specifications. Its main purpose is to allow transmission of data from multiple cells to a UE typically near the cell edge. A number of configurations are supported by the specification, see e.g. TS25.212 [1], ranging up to four different flows over two different frequencies. In general, the multiple cells involved may correspond to two different sectors in the same NodeB, or in different Node B’s.
In legacy HSPA operation, the UE provides regular CQI reports as well as HARQ-ACK information to the serving HSDPA cell over the UL HS-DPCCH [1,2]. Reception of these reports may be enhanced through repetition, and the UE may be configured [3] to send multiple copies of each report. Simultaneously, there is support in RAN3 specifications [4,5] to provide the NodeB with this information, such that the NodeB is able to make use of the repetitions sent by the UE.
For multiflow operation, it was decided to allow for the setting of two different repetition factors in certain multiflow configurations [2,3], applicable respectively to “assisted” and “assisting” cells.. However in RAN3 specifications, no multiflow specific repetition factors were added in release 11, and the legacy operation was maintained (only a single repetition factor may be provided to each NodeB [4,5]). This document discusses the resulting problems and possible solutions.
2
Problem Description
2.1
Use of Two Repetition Factors 
2.1.1 
CQI

Section 6A.1.2 of [2] shows the conditions under which the UE makes use of the second CQI repetition factor. Taking for simplicity the non-MIMO case (and ignoring DTX aspects), first 
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For MIMO configurations, the conditions for use of N_cqi_transmit_2 are different, but the general principles of usage remain as above.

The RRC protocol specification [3] includes a “CQI repetition factor for Multiflow assisting cells” (equivalent to N_cqi_transmit_2) which may be supplied to the UE for the above purpose.
2.1.2 
HARQ-ACK

The UE can also be configured to apply separate repetition factors for the HS-DPCCH HARQ-ACK information in some scenarios [3]. Specifically, the RRC protocol supports an “Ack-Nack Repetition Factor for Multiflow Assisting Cells”, which is to be taken into account by the UE in the cases of (i) two frequencies / three cells with MIMO; and (ii) two frequencies and four cells, with or without MIMO.

In [1], it can be seen that these cases correspond to the HS-DPCCH configurations when the HARQ information for primary and assisting cells is not jointly encoded, although sent in the same slot.

2.2
Existing support in RAN3 Specification

RAN3 specifications provide support for the legacy CQI repetition factor as part of the HS-DSCH FDD Information, and particularly the HS-DSCH FDD Information IE, used in RADIO LINK SETUP, RADIO LINK RECONFIGURATION PREPARE and RADIO LINK RECONFIGURATION REQUEST.
There is however no support for providing a second CQI repetition factor within the same NodeB. Obviously different repetition factors can be assigned in the case of Inter-Node B operation. 
RAN3 specifications also provide support for the legacy ACK-NACK Repetition Factor as part of the HS-DSCH FDD Information, and particularly the HS-DSCH FDD Information IE, used in RADIO LINK SETUP, RADIO LINK RECONFIGURATION PREPARE and RADIO LINK RECONFIGURATION REQUEST.

Equally, there is no support for providing a second ACK-NACK repetition factor within the same NodeB.

2.3
Issue 1: Assisting CQI Repetition factor for Intra-NodeB Operation
In Intra-NodeB multiflow operation, we see that there is no signaling support to provide the second CQI repetition factor to the NodeB. The NodeB can decode the CQI informationfor the assisted cell(s), but may only use the first subframe corresponding to the assisting cell(s)’ QCIs to receive the QCI information, and therefore any gain from repetition is lost for the assisted cell(s).
To solve this issue it is necessary to provide the assisting repetition factor whenever configuring assisting cells in a NodeB with a role of “primary”.

2.4
Issue 2: Assisting HARQ-ACK repetition factor for Intra-NodeB Operation

 For the intra-NodeB case, the described problem also applies for HARQ-ACK since the NodeB is currently configured with one repetition factor only. To solve this issue it is necessary to provide the assisting repetition factor whenever configuring assisting cells in a NodeB with a role of “primary”.

3
Possible Solutions

The issues described are identical in nature and should be solved jointly. In principle, the solution could be based either on adding new IEs to the configuration of a new HS-DSCH, or to the multiflow configuration. These are summarized below:

Option 1: Add an Assisting CQI Repetition Factor IE and an Assisting ACK-NACK Repetition Factor IE to the Multiflow Information IE.
Option 2: Add an Assisting CQI Repetition Factor IE and an Assisting ACK-NACK Repetition Factor IE to the HS-DSCH FDD Secondary Serving Information IE.

In both cases, the IEs may not be needed by the NodeB unless the the NodeB has a role of “primary”, the same NodeB also hosts assisting cell(s), and the multiflow configuration calls for the use of additional HS-DPCCH repetition factors. Note that such configurations are different for CQI and ACK-NACK.
All options rely on some minimal checking in the Node B because the assisting repetition factor does not make sense in some configurations (e.g., CQI, for the case of non-MIMO operation with two cells/two frequencies). An abnormal condition could be defined, but this is probably not necessary since the Node B has all the information required (in the Multiflow Information IE) to decide whether separate repetition factors are to be applied by the UE when sending the HS-DPCCH. 
4
Conclusion

This document has described two related issues concerning the lack of repetition factor information in the NodeB configuration for multiflow.Hence it is proposed:
Proposal 1: RAN3 to discuss and confirm the described issues, and if necessary to liaise the appropriate groups.

Two solutions have been described. Initial draft CRs are also provided [6,7], which follow the approach of Option 1 (embedding new parameters in the Multiflow Information IE).

Proposal 2: RAN3 to agree on the approach to be followed (assuming confirmation of the issues).
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The UE shall transmit the CQI report containing the CQI value for the serving HS-DSCH cell in each subframe that starts m(256 chips after the start of the associated uplink DPCCH frame with m fulfilling:


	� EMBED Equation.3 ��� with � EMBED Equation.3 ���,


The UE shall repeat the transmission of the CQI report containing the CQI value for the serving HS-DSCH cell […] over the next (N_cqi_transmit – 1) consecutive HS-DPCCH sub frames in the slots respectively allocated to the CQI as defined in [1]. 


And then for multiflow:


If the UE is configured with the Serving HS-DSCH and Assisting Serving HS-DSCH only, and neither of the cells is in MIMO mode, the combined CQI report is transmitted and repeated as defined in steps 2) and 3) [above] and no other CQI reports are sent.


For all other non-MIMO Multiflow configurations, the UE shall transmit the CQI report(s) associated with the assisting serving cells over the next N_cqi_transmit_2-1 consecutive HS-DPCCH sub frames immediately following the transmission of the CQI report(s) defined in steps 2) and 3). 
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