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1 Introduction
Multi-flow (MF) operation was introduced in Rel-11 and re-used MC-HSDPA IEs. Although sharing many similarities, multi-flow operation has a few restrictions on the reconfiguration. Also HS-SCCH order handling rules for multi-flow have changed from MC-HSDPA and it’s necessary to clarify some ambiguities. 
2 Invalid configurations
2.1 Invalid (diff configuration
Subclause 7.7.2 in [1] describes the UE behaviour if (diff (=(non-time reference cell - (time reference cell or (time reference cell - (non-time reference cell) is outside the valid range. We believe the requirements cover the case where cells drift out of range and the time-reference cell is not reconfigured. However, UE behaviour is not clear if (diff is out of range when the multi-flow operation is (re)configured from the network at the beginning. This issue could happen when the network add a cell out of Active Set to the multi-flow configuration. To handle it, two options can be considered:

Option 1: the UE continues with multi-flow configuration as instructed in the configuration message. Thus if later the UE finds (diff is out of range, then the requirements in [1] shall apply.
Option 2: the UE validates (diff when multi-flow is configured and if the validation fails, the UE rejects the configuration.

For Option 2, the UE may need to perform validation every time when multi-flow is configured and this could cause significant delay of multi-flow operation. In addition, we believe it would be network’s responsibility to correctly configure (diff. Therefore, option 1 is preferred.
Proposal 1: the UE is not required to validate (diff when multi-flow is initially configured or when a new cell is added to multi-flow operation.
2.2 Miscellaneous invalid configurations
In this section, we list a few common invalid configurations, but allowed by the network signalling.
2.2.1 Time reference cell

According to the requirements in [2], each cell group can include up to 2 cells. However, the signalling requirement in [3] does not explicitly mandate such configuration. If the UE is configured with DF-4C, network may incorrectly configure both cells on the secondary frequency as time reference cell or non-time reference cell. 
Proposal 2: the UE behaviour is unspecified if the configuration results in more than 2 cells in one cell group.
2.2.2 Inter-NodeB multi-flow

According to [4], when the UE operates on inter-NodeB multi-flow, the UE can only support maximum two HS-DSCH transport channels per NodeB. Thus it’s clearly not allowed to configure three cells on one NodeB and one cell on another NodeB, as shown in Figure 1. However, current signalling allows this invalid configuration.
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Figure 1: invalid configuration for inter-NodeB multiflow: three cell on one NodeB
Proposal 3: the UE behaviour is unspecified if the configuration results in 3 cells on one node B for inter-NodeB multi-flow.

Another invalid configuration for the inter-NodeB case is to configure both serving cell and assisting serving cells on the same NodeB, as shown in Figure 2. This could result in more than 2 timings maintained on the UE.
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Figure 2: invalid configuration for inter-NodeB multiflow: serving and assisting serving cells on the same NodeB 

Proposal 4: the UE behaviour is unspecified if the configuration results in both serving and assisting serving cells on the same NodeB for inter-NodeB multi-flow.

2.2.3 DF-3C invalid configuration

For DF-3C configuration, the UE shall not be configured with both the secondary serving cell and the assisting secondary serving cell. This is captured in table 22-1 in [4]. Again, the current signalling also allows this invalid configuration.
Proposal 5: the UE behaviour is unspecified if the configuration results in both the secondary serving cell and the assisting secondary serving cell to be configured in DF-3C.
3 HS-SCCH order for multi-flow

3.1 Handling HS-SCCH order for MF-to-MF configuration
In this section, we would like to compare the rules of handling HS-SCCH order between multi-flow and MC-HSDPA . 
Requirements for MC-HSDPA defined in [3]:

If any entry in the variable SECONDARY_CELL_HS_DSCH_RECEPTION is set to TRUE and the serving HS-DSCH cell was changed as a result of the received message or HS-SCCH order from the target cell, the UE shall instruct the physical layer to consider that the HS-SCCH orders from the serving cell were never received.

If prior to the reconfiguration and after the reconfiguration the i-th entry in the variable SECONDARY_CELL_HS_DSCH_RECEPTION is set to TRUE, and the value of IE "Configuration info" contained in the corresponding IE "Downlink Secondary Cell Info FDD" is set to either "Continue" or "New configuration", and the serving HS-DSCH cell was not changed as a result of the received message, the UE shall instruct the physical layer to remember the corresponding secondary serving HS-DSCH cell activation/deactivation HS-SCCH orders that were received prior to the reconfiguration.

If prior to the reconfiguration the i-th entry in the variable SECONDARY_CELL_HS_DSCH_RECEPTION was set to FALSE, and after the reconfiguration the i-th entry in the variable SECONDARY_CELL_HS_DSCH_RECEPTION is  set to TRUE, the UE shall instruct the physical layer to activate the corresponding serving HS-DSCH cell.
Requirements for MF defined in [2]:
-
If the higher layers indicate a change in the HS-DSCH cells, 

-
if the new configuration contains a Secondary Serving HS-DSCH cell that was either the Secondary Serving or Assisting Secondary Serving HS-DSCH cell in the earlier configuration and the cell was deactivated with HS-SCCH orders, it shall remain deactivated. Otherwise after the change the Secondary Serving HS-DSCH cell shall be active.

-
if the new configuration contains an Assisting Secondary Serving HS-DSCH cell that was either the Secondary Serving or Assisting Secondary Serving HS-DSCH cell in the earlier configuration and the cell was deactivated with HS-SCCH orders, it shall remain deactivated. Otherwise after the change the Assisting Secondary Serving HS-DSCH cell shall be active.

We noticed that the common rule is that after initial configuration, the carrier is by default activated. However the rules regarding serving cell change are different.
· In MC-HSDPA, as long as the serving HS-DSCH cell has changed, the UE shall forget the previously received HS-SCCH order, i.e. reset to activation

· In MF, change of serving HS-DSCH cell and/or assisting serving HS-DSCH cell does not play any role on determining HS-SCCH order handling on secondary serving HS-DSCH cell and assisting secondary serving HS-DSCH cell. 

The differences are shown in figure 3. We do not see anything broken point here, but we would like RAN2 to confirm this understanding is correct. 
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Figure 3: HS-SCCH order handling in 4C-HSDPA and DF-4C

Proposal 6: RAN2 to confirm the new MF behaviours regarding HS-SCCH order handling is the intention, i.e. change serving cell does not impact activation/de-activation status of secondary and assisting secondary serving cells.
Proposal 7: RAN2 to discuss if the new MF behaviours should be captured in the specification.

3.2 Handling HS-SCCH order for MC-to/from-MF configuration

Consider the following scenario:
· The UE is configured with DC-HSDPA with C1 and C2. C2 is deactivated by NodeB.

· The network configures the UE to DF-4C with C1, C1’, C2, and C2’.

· By default, C1’ and C2’ are activated.

· What about C2?
If we follow the rules in 3.1, since C2 was the secondary serving cell in the earlier configuration (DC), C2 needs to remember the previous activation/de-activation status, i.e. de-activated. However we think C2 shall be by default activated due to:

· The previous rules are only applicable to the case where the earlier configuration is also multi-flow. For MC to MF configuration, the use case is different because the UE is essentially first configured with multi-flow. Note that in the reconfiguration message, the network shall give “new configuration” on this carrier with multi-flow parameters.

· As shown in Figure 4, multi-flow cells shall be given by Rel-11 IEs, which are corresponding to the 5th to 8th entry in the variable DOWNLINK_SECONDARY_CELL_INFO. On anther hand, MC cells can be stored in any entries. It would be difficult for the UE to track which MC cell becomes MF cell.

· It’s logically clean to separate MC and MF configurations and operations such that the UE does not bring any status from one to another.
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Figure 4: HS-SCCH order handling for MC to MF configuration

Proposal 8: If the UE is configured from multi-carrier HSDPA to multi-flow, the secondary serving cell and the assisting secondary serving cell shall be initially activated.
For MF to MC configuration, we propose to apply the same principle such that the secondary carrier corresponding to the previous secondary or assisting secondary serving cell shall be by default activated. 
Proposal 9: If the UE is configured from multi-flow to multi-carrier HSDPA, the secondary serving cell corresponding to the previous secondary or assisting secondary serving cell shall be initially activated.
3.3 Gaps between secondary cell IEs
For MC-HSDPA, chairman notes were captured in RAN2 #83bis such that the network cannot leave gaps in multiple “Downlink secondary cell info FDD” IEs in the initial configuration, but it’s allowed to have gaps due to further reconfigurations. In RAN2 #84, it was also agreed the UE shall not re-number the entries in the variable SECONDARY_CELL_HS_DSCH_RECEPTION, i.e. leave the gap as is, which helped handling HS-SCCH order.
For MF, the UE does not need the appeared sequence of “Downlink secondary cell info FDD” to label the cells other serving HS-DSCH cell. Due to the mandatory presence of Rel-11 IE "Multiflow configuration", in MF, the first three entries of DOWNLINK_SECONDARY_CELL_INFO and SECONDARY_CELL_HS_DSCH_RECEPTION will always be empty. 
As proposed in previous sections, the HS-SCCH order handling is not relevant to the gaps in these variables Therefore, regardless how the network signals “Downlink secondary cell info FDD”, the UE behaviour is not affected.
Proposal 10: in MF, the gap requirement for the variables DOWNLINK_SECONDARY_CELL_INFO  and SECONDARY_CELL_HS_DSCH_RECEPTION is the same as that in MC-HSDPA.
4 Conclusion
In this paper, we discussed a few invalid configurations and ambiguities for multi-flow operation. Based on the analysis, we gave proposals for each discussed issue.
We ask RAN2 to discuss those proposals and further determine if any specification CR is needed.
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