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1 Introduction
We have observed a few issues on the MAC-ehs window size when the network configuration changes TSN field extension from “configured” to “not configured”. This issue could happen for all UEs from Rel-9 onwards. In this paper, we use Rel-10 4C-HSDPA as an example to analyze this problem and propose a few solutions.
2 Unsupported MAC-ehs window size
As specified in 8.5.60 in [1], the UE shall configure TSN field extension when the UE is configured with 2 or more secondary carriers. Quoting 8.5.60 in [1]:
1>
The UE is in CELL_DCH state;

1>
either one of the following conditions are met:

2>
two or more entries in the variable SECONDARY_CELL_HS_DSCH_RECEPTION are set to TRUE; or

2>
both of the following conditions are met:

3>
an entry in the variable SECONDARY_CELL_HS_DSCH_RECEPTION is set to TRUE;
3>
and the variable MIMO_STATUS or an entry in the variable SECONDARY_CELL_MIMO_STATUS is set to TRUE.

Consider the following scenario:

1. The network configures the UE with 4C-HSDPA with MAC-ehs window size as 64;

2. The network later configures the UE with DC-HSDPA and in this message, MAC-ehs window size is not given;

3. According the requirement in 8.5.60 of [1], the UE shall not configure TSN field extension and thus can only use 6 bits of TSN length. Based on 11.6.4.5 in [2], it is clear that the maximum MAC-ehs window size can only be 32 if TSN length is 6. Quoting 11.6.4.5 in [2]:
State variables

All state variables are non-negative integers. Reordering PDUs are numbered by modulo integer Transmission sequence numbers (TSN) cycling through the field 0 to 2TSN_LEN-1. All arithmetic operations contained in the present document on next_expected_TSN, RcvWindow_UpperEdge, T1_TSN and TSN_flush are affected by the 2TSN_LEN modulus. When performing arithmetic comparisons of state variables or Transmission sequence number values a 2TSN_LEN modulus base shall be used. This modulus base is subtracted (within the appropriate field) from all the values involved and then an absolute comparison is performed. RcvWindow_UpperEdge – RECEIVE_WINDOW_SIZE + 1 shall be assumed to be the modulus base. For 1.28 Mcps TDD multi-frequency HS-DSCH operation operation mode, TSN_MAX represents period length of TSN; the arithmetic operations and comparisons of state variables in multi-frequency mode are performed on TSN_MAX modulus base.
4. At this step, the UE may start using MAC-ehs window size of 32 and the network may still use the size of 64. A mismatch happens and DL data could be lost.

Note that we use 4C-HSDPA as an example. However, the similar issue can happen for any configurations requiring TSN field extension to another configuration without needing TSN field extension, e.g. DC-HSDPA MIMO to DC-HSDPA, 8C-HSDPA to DC-HSDPA, etc.

To solve this issue, we propose two solutions:

Proposal 1: if a configuration causes TSN field extension becomes not configured and the currently configured MAC-ehs window size is greater than 32, the UE shall reject the configuration and send a failure message.

This proposal allows the UE to reject the unsupported configuration. However, it does not work with the PHYSICAL CHANNEL RECONFIGURATION message because this message does not contain the IE “MAC-ehs window size”. So, with this proposal, the network is not able to use this message to reconfigure the UE from a configuration requiring TSN field extension to a configuration not requiring TSN field extension, e.g. from 4C-HSDPA to DC-HSDPA.  

Proposal 2: if a configuration causes TSN field extension becomes not configured and the currently configured MAC-ehs window size is greater than 32, the UE shall use MAC-ehs window size 32. 
This proposal allows the UE to implicit use the correct MAC-ehs window size when TSN field extension becomes not configured (from being configured). This proposal will work for all use cases. In addition, configuration of TSN field extension is already implicit for UE, i.e. there is no IE to explicitly configure or de-configure TSN field extension. Proposal 2 simply follows the same principle to let the UE implicit determine the MAC-ehs window size.
3 Conclusion
In this paper, we discussed an observed issue regarding unsupported MAC-ehs window size and gave the following proposals
Proposal 1: if a configuration causes TSN field extension becomes not configured and the currently configured MAC-ehs window size is greater than 32, the UE shall reject the configuration and send a failure message.

Proposal 2: if a configuration causes TSN field extension becomes not configured and the currently configured MAC-ehs window size is greater than 32, the UE shall use MAC-ehs window size 32. 

Based on the analysis, Proposal 2 is considered as a better solution. We ask RAN2 to discuss the issue and proposals. If an agreement is reached, we are happy to bring specification CRs in next meeting to cover all use cases from Rel-9 to Rel-11. 
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