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1 Introduction

As discussed previously in RAN2, there is an issue with MAC-ehs reordering and Queue pollution when using HS-DSCH in CELL_FACH state.  This document discussing the problem, and proposes a possible solution
2 Problem Recap
When operating HSDPA in CELL_DCH state and there is a change of HS-DSCH serving cell, the MAC-ehs reset and TSNs to be used are controlled by the UTRAN and therefore this scenario does not present desynchronisation problems.
When there is a change serving cell in CELL_FACH, CELL_PCH or URA_PCH where the Cell Update procedure is required, the UE is not aware if there has been a change of serving Node B. Furthermore, the UTRAN is not aware of the serving cell change until it has happened. Therefore, it is necessary that a MAC-ehs reset is performed when there is a change of serving cell.

The reset procedure designed in Rel-5 relies on control of MAC-ehs reset by the UTRAN, as this ensures correct TSN setting by the Node B. However, if the same reset procedure is applied for cell reselection the UE will discard any MAC-ehs PDUs within the receive window that are lower than the next expected TSN. Figure 1, illustrates the problem.
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Figure 1 - MAC-ehs reset based on Rel-5
3 Modified MAC-ehs reset
The MAC-ehs reset procedure could be slightly modified to avoid the error case described in section 2. The solution relies on simply setting the next expected TSN to a predefined number. The following steps would be required:

1- when there is a cell reselection, initiate the MAC-ehs reset procedure

2- flush soft buffer for all configured HARQ processes (as in Rel-5)

3- stop all active re-ordering release timer (T1) and set all timer T1 to their initial value (as in Rel-5)

4- Deliver all complete MAC-ehs SDUs to upper layers (as in Rel-5)

5- flush the re-ordering buffer (as in Rel-5)

6- initialise the variable RcvWindow_UpperEdge to its initial value (as in Rel-5)

7- initialise next_expected_TSN to RcvWindow_UpperEdge – RECEIVE_WINDOW_SIZE + 1 
Except for step 7, all the actions of the MAC-ehs are as for the MAC-hs in Rel-5. This process is illustrated in Figure 2.
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Figure 2 - modified MAC-ehs reset

With this solution, no TSNs received within the window are discarded, as shown in Figure 3.
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Figure 3 - first received TSN is within the window

If the first received TSN is outside the receive window, both window and next_expected_TSN will move to the received TSN (shown in Figure 4) and T1 is started.
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Figure 4 - first received TSN is outside of the window
In reality, this solution works very similar as the solutions discussed in the previous RAN2 meeting and in the email discussion, for the cases illustrated in figure 3 and 4.

However, setting the next_expected_TSN and window to pre-defined values that are known by the UE and UTRAN will allow one further optimisation. It would be simple to define an inactivity based timer to MAC-ehs, which expiration would reset the TSN to known specific value. This would introduce an option for the UTRAN to reset the TSN of a queue if there is not traffic on that queue for a given time. Additionally, this would work as implicit release of TSN setting in Node B also for dedicated H-RNTI case, reducing the Node B memory requirements for individual TSN settings. 
In the UE receiving the fist PDUs the UE would not be required to wait for T1 before delivering the MAC-ehs SDUs to upper layers, in case of common H-RNTI (CCCH, SRB1) nor for dedicated H-RNTI case.

Example 1: if there is no traffic on the CCCH queue for a certain time, the UTRAN will reset its TSN to a specific value (in the examples above this is 43, but it is dependent on the window configuration). If a UE initiates a Cell Update due to cell reselection, it will reset its MAC-ehs. Since the UTRAN will start using the same TSN as the UE is expected, there is no T1 delay in delivering the MAC-ehs SDUs to the upper layers.
Example 2: In case that there has not been traffic on RBs to the certain UE, the UE is potentially configured to CELL_PCH state with C-RNTI and H-RNTI. When downlink direct data transmission then occurs to the UE, the UTRAN would need to set TSN as used previously. However, if the UE resets the TSN to specific value after inactivity, the UTRAN can start the direct downlink data transmission with that value without introducing T1 delay in delivering the MAC-ehs SDUs to the upper layers. Moreover, in case of mobility, this inactivity based resetting of TSN would work as implicit release and TSN setting for next UE having same H-RNTI allocated would be correct again.
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Figure 5 - first received TSN is next expected TSN in the window

4 Proposal

Agree on a modified MAC-ehs reset procedure for usage in CELL_FACH, as described in section 3 of this document. If agreed, Nokia/NSN volunteers to provide draft CR to this meeting.
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