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1
Introduction

Multiflow functionality, as specified in Rel-11, allows for configuring CQI and HARQ A/N repetition. For the certain Multiflow configurations the network can signal independent repetition factors for serving cells and assisting cells regardless of whether it is inter- or intra-Node B Multiflow. For those Multiflow configurations where independent repetition factors cannot applied (due to limitations of the HS-DPCCH format), the network still can apply repetition but it must be the same for all the cells and such case is limited only to intra-Node B Multiflow (which is logically identical to the MC-HSDPA functionality).

In this discussion paper we present a potential ambiguity in the RRC signalling concerning how the network should configure the same CQI (or HARQ A/N) repetition factor for those Multiflow scenarios where independent repetition factors are not supported.

2
CQI and HARQ A/N repetition

When Multiflow was introduced back in Rel-11, the following two new IEs were added "CQI repetition factor for Multiflow assisting cells" and "ACK-NACK repetition factor for Multiflow assisting cells"; as follows from their names, they provide correspondingly a different CQI and HARQ A/N repetition factor for the assisting cells. As further clarified in sub-clauses  8.6.6.34 and 8.6.6.11 (see Appendix A), these IEs are applicable only to those Multiflow scenarios for which the HS-DPCCH format allows for the independent repetition.

As already briefly noted in the Introduction part, there are Multiflow configurations for which independent repetition factors are not applicable, but for which still the repetition can be applied with a restriction that it is the same for all the HS-DSCH cells. With regards to it, there are two possible ways to indicate it in the RRC signalling, whereupon current TS 25.331 does not say clearly which way is correct:

1. First option is that the network must always include IEs "CQI repetition factor for Multiflow assisting cells" and "ACK-NACK repetition factor for Multiflow assisting cells", but set them to the same value as legacy IEs "CQI repetition factor" and "ACK-NACK repetition factor". 

2. Second option is that the network includes only IEs "CQI repetition factor" and "ACK-NACK repetition factor", and a UE automatically applies the same repetition factor to the assisting cells because the HS-DPCCH format anyway does not allow for different factors.

Referring now specifically to IEs that configure CQI and HARQ A/N repetition factors, it is important to note that procedural text in 8.6.6.34 for CQIs follows option 2 above i.e. there is an explicit statement that if repetition factor for the assisting cells is not provided explicitly, it is taken from the legacy IE. However, there is no such a statement for HARQ A/N repetition factor in sub-clause 8.6.6.11, which means that either it was overlooked for HARQ A/N repetition or sub-clause 8.6.6.34 goes beyond what it supposed to do.
Proposal: We ask RAN2 to clarify correct way of configuring the CQI and HARQ A/N repetition factor for those Multiflow scenarios when independent repetition is not applicable.
Referring to possible options mentioned above, both of them have certain advantages and disadvantages. For instance, first option is more explicit in terms of what the network configures and a UE can simply follow what the network asks for. At the same time, adopting approach 1 will still require capturing error cases in sub-clauses 8.6.6.34 and 8.6.6.11 to prevent cases when the network sets a different repetition factor. The second option will trigger only minimal changes to the specification, but it will require a UE to always check Multiflow configuration and behave accordingly. 

3
Conclusion

In this discussion paper we have presented a potential ambiguity in current TS 25.331 specification with regards to configuring CQI or HARQ A/N repetition factor for the assisting cells, when a Multiflow configuration does not allow for independent repetition factors for the serving and assisting cells. There exist two potential ways on what the network can/should signal, which in turn may lead to unpredicted UE behaviour. 
Proposal: We ask RAN2 to clarify correct way of configuring the CQI and HARQ A/N repetition factor for those Multiflow scenarios when independent repetition is not applicable.
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Appendix A

8.6.6.11
Uplink DPCH power control info

The UE shall:
1>
in FDD:
2>
if the IE "Uplink DPCH power control info" is included:
3>
if a synchronisation procedure A in CELL_DCH is performed according to [29]; or

3>
if a synchronisation procedure AA for Enhanced Uplink in CELL_FACH state or Idle mode is performed according to [29]:

4>
calculate and set an initial uplink transmission power;

4>
start inner loop power control as specified in subclause 8.5.3;

4>
for the UL inner loop power control:

5>
use the parameters specified in the IE.

3>
else:

4>
ignore the IEs "DPCCH Power offset", "PC Preamble" and "SRB delay";

4>
act on the IE "Power control algorithm" and the IE "TPC step size", if included.

3>
act on the IEs "ACK", "NACK" and "Ack-Nack repetition factor", if included;
3>
if the IE "Ack-Nack repetition factor for Multiflow assisting cells" is included:
4>
if Multiflow operation on two frequencies and three cells with MIMO or Multiflow operation on two frequencies and four cells (with or without MIMO) is configured:
5>
act on the IE "Ack-Nack repetition factor for Multiflow assisting cells" for configured multiflow assisting cell(s).

4>
else:

5>
if the value in the IE "Ack-Nack repetition factor for Multiflow assisting cells" is not set to 1:

6>
the UE behavior is unspecified.
5>
else:

6>
act on the IE "Ack-Nack repetition factor for Multiflow assisting cells" for configured 

multiflow assisting cell(s).
3>
use the procedure for transmitting HS-DPCCH preamble and postamble according to [29], if the IE "HARQ_preamble_mode" is set to 1.

1>
in 3.84 Mcps TDD or 7.68 Mcps TDD:
2>
if the IE "Uplink DPCH power control info" is included:

3>
use the parameters specified in the IE for open loop power control as defined in subclause 8.5.7.
2>
else:

3>
use the current uplink transmission power.

1>
in 1.28 Mcps TDD:

2>
if the CHOICE UL OL PC info is set to 'Broadcast UL OL PC info':

3>
set the variable INVALID_CONFIGURATION to TRUE.

2>
if the IE "Uplink DPCH power control info"is included in the UPLINK PHYSICAL CHANNEL CONTROL message:

3>
use "Beacon PL Est. " and the TPC step size for the closed loop power control of the CCTrCH identified in the message, replacing the existing value used for the CCTrCH.

3>
if the IE " UL target SIR " is included:
4>
use this value for parameter PRXDPCHdes for open loop power control of the CCTrCH identified in the message in the case of a transition from closed loop to open loop power control as specified in [33].

2>
if the IE "Uplink DPCH power control info" is included in the IE "Uplink DPCH info":

3>
use the "Beacon PL Est. " and TPC step size for the closed loop power control of all CCTrCH added or reconfigured by the IE replacing any existing values used for the CCTrCHs;

3>
if the IE " UL target SIR " is included ignore the parameter.

1>
both in FDD and TDD;
2>
if the IE "Uplink DPCH power control info" is not included in a message used to enter CELL_DCH:
3>
set the variable INVALID_CONFIGURATION to TRUE.

1>
determine the value for the HS_DSCH_RECEPTION variable and take the corresponding actions as described in subclause 8.5.25.
8.6.6.34
Measurement Feedback Info

If the IE "Measurement Feedback Info" is included and the UE will be in CELL_DCH state after completion of this procedure, the UE shall:

1>
store the received configuration;

1>
determine the value for the HS_DSCH_RECEPTION variable  and take the corresponding actions as described in subclause 8.5.25.
1>
if the IE "CQI repetition factor for Multiflow assisting cells" is included:
2>
if Multiflow operation on single frequency and two cells without MIMO is configured:
3>
if the value in the IE "CQI repetition factor for Multiflow assisting cells" is the same as the value in the IE "CQI repetition factor":
4>
act on the IE "CQI repetition factor for Multiflow assisting cells" for configured multiflow assisting cell(s).
3>
else:
4>
the UE behavior is unspecified.

2>
else:
3>
act on the IE "CQI repetition factor for Multiflow assisting cells" for configured multiflow assisting cell(s).
1>
else:

2>
act on the IE "CQI repetition factor" for configured multiflow assisting cell(s).
When the variable HS_DSCH_RECEPTION is set to TRUE the UE shall:

1>
use the information for the channel quality indication (CQI) procedure in the physical layer on the serving HS-DSCH radio link.
