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1 Introduction
The MAC-hs/ehs reset problem was raised in [1], but so far no conclusions are made.
Currently, there are some cases that the UE will reset its MAC-ehs entity during state transition, and the IE “MAC-hs reset indicator” is used for CELL_DCH UEs to synchronize MAC-ehs status for both UE and network side.
In this contribution, firstly we list the existing use cases for UE automatic MAC-hs/ehs reset procedure, and secondly we provide analysis on MAC-hs/ehs status in state transitions that may have a problem.
In addition, our solution is provided and proposed.

2 Discussion

2.1 The existing UE Automatic MAC-ehs reset behaviors
According to [2], the UE will reset its MAC-ehs entity in the following scenarios:

· The UE enters CELL_PCH state after state transition:
· for a common E-DCH capable UE, it shall reset the MAC-ehs entity if variable H_RNTI or variable C_RNTI or variable E_RNTI is not set
· for a E-PCH capable UE, it shall reset the MAC-ehs entity if IE “New C-RNTI” is not included

· The UE enters URA_PCH state after state transition:
· for a E-PCH capable UE, it shall reset the MAC-ehs entity
· If the variable HS_DSCH_RECEPTION_GENERAL is changed from TRUE to FALSE:

· it shall reset the MAC-ehs entity

· Periodical MAC-ehs reset due to Treset (the timer Treset is used for a UE not in CELL_DCH state):

· it shall reset the MAC-ehs entity when the timer Treset expires, and the timer Treset shall be started when a reordering PDU is correctly received
2.2 State transition scenarios

Here we summarize all state transition scenarios in the following figure.
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Figure 1: State transition scenarios
For scenario (1), (2) and (3), the UE will perform MAC-ehs reset after it enters URA_PCH state, and thus the MAC-ehs status is synchronized between UE and network side.
For scenario (4) and (5), if there is no dedicated H-RNTI for the UE, it shall perform MAC-ehs reset as per section 2.1. If a dedicated H-RNTI is allocated, the UE will start Treset after data activity in CELL_FACH state, and then it performs MAC-ehs reset after Treset expires. So we think that there is no problem on MAC-ehs status synchronization for both scenarios.
Regarding scenario (6), when there is a state transition from CELL_DCH state to CELL_PCH, e.g. a CS call ends, the Radio Link Deletion procedure will be performed and the UE related resource will be released in the Node B side. From network point of view, it is possible to maintain MAC-ehs status during this state transition, but it requires additional implementation efforts, so the network could consider MAC-ehs as initial state when leaving CELL_DCH state for simplicity.
From UE point of view, if the MAC-ehs status is still maintained after state transition, there may be a data transmission delay (as NSN mentioned in the email discussion). For example, after state transition if a UE expects TSN=10, while Node B sends a downlink packet with TSN=0, the UE will start T1 timer and it will forward the data after T1 expiries. We also see that scenario (7) has the similar issue.
When there is a state transition from CELL_FACH to CELL_DCH state (scenario (8)), the Node B will establish the UE context during Radio Link setup procedure, and the network could consider MAC-ehs when entering CELL_DCH as initial state for simplicity. If the UE does not perform MAC-ehs reset, and we have the same observation, i.e. there may be a transmission delay.
In general for the three scenarios (6), (7) and (8), it is seen that the impact of the transmission delay depends on the setting value of T1, and T1 has a value range from 10ms to 400ms. From our point of view, it can be optimized by using the current IE “MAC-hs reset indicator” if the network configures a long value for T1, and user experience can be improved by less latency. In addition, the network can decide not to send the indicator if they think the delay is not so critical, e.g. T1 is implemented by 10ms.
Proposal: The UE shall reset the MAC-ehs entity if there is a state transition between CELL_DCH state and CELL_FACH state or a state transition from CELL_DCH to CELL_PCH, and the IE “MAC-hs reset indicator” is received.
3 Conclusion
In this contribution, we analyze the problem of MAC-hs/ehs reset in detail and it is proposed that:

Proposal: The UE shall reset the MAC-ehs entity if there is a state transition between CELL_DCH state and CELL_FACH state or a state transition from CELL_DCH to CELL_PCH, and the IE “MAC-hs reset indicator” is received.
In section 5 annex, we attach an example for spec changes on the proposal in TS 25.331.
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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; and
2>
if, as a result of the reconfiguration message where this IE is received, the UE does not perform state transition between CELL_FACH and CELL_DCH state or the UE does not perform state transition from CELL_DCH to CELL_PCH state:
3>
the UE behaviour is unspecified.

2>
if inter-Node B Multiflow operation is not configured:

3>
reset the MAC-hs/ehs entity [15].

2>
else:

3>
reset the MAC-hs/ehs entity related to the serving cell [15].
1>
if the IE "MAC-hs reset indicator for Multiflow assisting cells" is included:

2>
if inter-Node B Multiflow operation is configured:

3>
reset the MAC-hs/ehs entity related to the configured assisting cells [15].
2>
else:

3>
the UE behaviour is unspecified.
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.
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