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1 Introduction
Currently the MAC-hs reset procedure is used in case of HS-DSCH serving cell change or hard handover. In these cases the UE MAC-hs reset provides reset of HARQ processes and the reordering queues that would not be known in the target Node B. The reset is mainly concerned with the Inter-Node B case, and depending on Node B design may also be necessary for the Intra-Node B case.

If the UE is configured with inter-Node B Multiflow operation, there are two transmitting MAC-ehs entities for data transmission, and correspondingly the UE has two MAC-ehs entities. In some handover scenarios, we find that the legacy rule may lead to unspecified UE behaviours.
In this paper, we discuss the issue, provide our analysis and make some proposals.
2 Discussion
2.1 Discussion of the IE “MAC-hs reset indicator”
In order to indicate resetting MAC-hs entity for the UE, the network can include the IE “MAC-hs reset indicator” in downlink RRC signallings. According to [1], this IE can be included in the IE “Serving HS-DSCH cell information” or included in the IE “Downlink information common for all radio links”, and we provide the procedural texts for reference below.
8.6.6.53
Serving HS-DSCH cell information

If "Serving HS-DSCH cell information" IE is present, the UE shall:

1>
act on received information elements as specified in subclause 8.6:

1>
if the IEs "ACK", "NACK", and "HARQ_preamble_mode" are present, act on the received information elements;

2>
if the new H-RNTI and "Primary CPICH info" are included:

3>
consider the cell indicated in Primary CPICH as serving HS-DSCH cell and no longer consider any other radio link as serving HS-DSCH cell. If any IE "Downlink Secondary Cell Info FDD" is included for a cell associated with a serving HS-DSCH cell, consider that cell a secondary serving HS-DSCH cell on the appropriate frequency.

1>
if the IE "MAC-hs reset indicator" is included:

2>
reset the MAC-hs/ehs entity [15].
1>
determine the value for the HS_DSCH_RECEPTION variable and take the corresponding actions as described in subclause 8.5.25.

8.6.6.27
Downlink information common for all radio links
If the IE "Downlink information common for all radio links " is included the UE shall:

1>
if the IE "Downlink DPCH info common for all RL" is included:

2>
perform actions as specified in subclause 8.6.6.28.

1>
if the IE "Downlink F-DPCH info common for all RL" is included:

2>
perform actions as specified in subclause 8.6.6.28a.
1>
if the IE choice "mode" is set to 'FDD':

2>
perform actions for the IE "DPCH compressed mode info" as specified in subclause 8.6.6.15;

2>
perform actions for the IE "Tx Diversity mode" as specified in subclause 8.6.6.24.

1>
if the IE "MAC-hs reset indicator" is included:

2>
if the serving HS-DSCH radio link is the same radio link as prior to the reception of the message; and

2>
if, as a result of the reconfiguration message where this IE is received, the MAC header type (i.e., either MAC-hs or MAC-ehs) is unchanged:

3>
the UE behaviour is unspecified.

2>
reset the MAC-hs/ehs entity [15].
NOTE:
If the MAC header type is changed, either from MAC-hs to MAC-ehs or from MAC-ehs to MAC-hs, UTRAN should include the IE "MAC-hs reset indicator" in order to ensure a reset of the MAC-hs/ehs entity in the UE prior to MAC-hs/ehs reconfiguration, otherwise the UE behaviour is unspecified.
For Single HS-DSCH serving cell scenarios, the IE is used to reset the only MAC-hs/ehs entity in the UE side. For Multi Carrier HSDPA serving cell scenarios, a common transmitting MAC-ehs entity is used for data transmission on both the serving cell and the secondary serving cell(s), and the IE is also used to reset the only MAC-ehs in the UE side. In addition, if this IE is not included the UE shall maintain the current status of its MAC-hs/ehs entity.
In case of Inter-Node B multiflow serving cell scenarios, e.g. the UE is configured with Inter-Node B multiflow operation after handover procedure, it is not clear what the MAC-hs/ehs entity in the highlighted part refer to, i.e. the MAC-ehs entity related to the serving cell or the MAC-ehs entity related to the assisting cell, so there may be unspecified UE behaviours if the IE is received.
2.2 Multiflow handover scenarios
In case of Inter-Node B Multiflow, there may be two MAC-ehs entities after multiflow cells change, but there may be a requirement to reset only one of MAC-ehs entities.
Here we provide some scenarios based on Inter-Node B SF-DC operation.
2.2.1
Scenario (1): The serving cell is not changed and the new assisting cell is changed to other Node B
In figure 1, the UE is configured with Inter-Node B SF-DC operation. In this case, Cell-1 is the serving cell and Cell-2 is the assisting serving cell.
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Figure 1: Inter-Node B SF-DC handover scenario (1)
In figure 2, if the UE moves towards Cell-3 and it reports event 1A with Cell-3, the network decides to change the assisting cell from Cell-2 to Cell-3, and Cell-1 is kept as the serving cell. In this scenario, the MAC-ehs entity related to the new assisting cell (Cell-3) should be reset, and the MAC-ehs entity related to the new serving cell (Cell-1) does not have to be reset.
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Figure 2: Inter-Node B SF-DC handover scenario (1)
2.2.2
Scenario (2): The assisting serving cell is not changed and the new serving cell is changed to other Node B
In figure 3, the UE is configured with Inter-Node B SF-DC operation. In this case, Cell-2 is the serving cell and Cell-1 is the assisting serving cell.
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Figure 3: Inter-Node B SF-DC handover scenario (2)
In figure 4, if the UE moves towards Cell-3 and it reports event 1A with Cell-3, the network decides to change the serving cell from Cell-2 to Cell-3, and Cell-3 is the new serving cell. In this scenario, the MAC-ehs entity related to the new serving cell (Cell-3) should be reset, and the MAC-ehs entity related to the new assisting serving cell (Cell-1) does not have to be reset.
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Figure 4: Inter-Node B SF-DC handover scenario (2)
2.3 Discussion on MAC-hs reset issue
Based on the above analysis, the UE behaviour is not clear if the IE “MAC-hs reset indicator” is included and Inter-Node B multiflow handovers happen, and there are some scenarios that the UE may need to reset only one of MAC-ehs entities participating in Inter-Node B multiflow operation. 

From our point of view, one simple solution is to introduce an indication of MAC-hs reset for the assisting cells, and to clarify that if after handover procedure the UE will be configured with Inter-Node B Multiflow operation, the current IE “MAC-hs reset indicator” is related to the serving cell. The solution is flexible for the network to perform MAC-hs resets in case of multiflow handover. In addition, if the network does not include this indication in any of downlink RRC signallings, the UE shall maintain the current status of the MAC-ehs entity related to the assisting cells.

Proposal 1: It is proposed to introduce a MAC-hs reset indicator for multiflow assisting cells.
3 Conclusion

In this paper, we discuss multiflow handover issue in case of Inter-Node B multiflow handover and it is proposed:
Proposal 1: It is proposed to introduce a MAC-hs reset indicator for multiflow assisting cells.
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