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1 Introduction

In last RAN2 meeting, proposals were raise in contributions ( [1][2] )from several companies to extend the TSN field length in MAC-i PDU in MC-HSUPA for 1.28Mcps TDD. In this contribution, we further discuss this issue and give our suggestion.
2 Discussion

For MC-HSUPA, there may be multiple MAC-i PDUs being transmitted at the same time on several uplink carriers in one TTI. To avoid the problem of TSN overturn, it has been suggested to extend the size of TSN in [2] at the last RAN2 meeting. Further analysis on TSN length is taken as follows.

1) The requirement of TSN length for MC-HSUPA
The TSN is used to reorder received MAC PDU. For SC-HSUPA, there is one MAC-i PDU in one TTI. And TSN is increased by step 1 for one LCH in one TTI. With the introduction of MC-HSUPA, each UL carrier can transmit one MAC-i PDU in one TTI. The TSN is increased by step N for one LCH in one TTI (N denotes the number of UL carriers). This will increase the consumption of TSN numbering. At the worst case, the maximum consumption of TSN numbering happens under the condition that transmission on one HARQ process always fails until it reaches maximum retransmission number(supposing the retransmission timer doesn’t expire), while the other HARQ processes is always successful with initial transmission. This case is illustrated in Figure 1.
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Figure1  Consumption of TSN numbering

Supposing that N is the number of UL carriers, M is the maximum retransmission number of a MAC-i PDU, and there are 4 HARQ processes on each UL carrier. As shown in Figure 1, for one LCH, the maximum TSN number can be calculated as below:

For initial transmission, the consumption of TSN is (4*N). For each retransmission, the consumption of TSN is (4*N-1). Thus, initial transmission and M retransmissions on N UL carriers give the maximum consumption of TSN which can be expressed as TRANSMIT_WINDOW_SIZE. It is general to consider that TRANSMIT_WINDOW_SIZE has the value of half of the total TSN numbering space. That is, maximum TSN numbering space is calculated as:
Maximum TSN numbering space = 2*[4*N+(4*N-1)*M] = 2*[4*N*(1+M)-M]        (1)
Maximum retransmission number is usually no more than 7(e.g. maximum 8 transmissions).  For SC-HSUPA, N=1 and M=7, according to Equ.(1), maximum TSN numbering space is (4*1*8-7)*2=50. Thus, 6 bits length of TSN is enough(e.g. 2^6=64). For MC-HSUPA, maximum number of UL carrier is 6, and the maximum TSN numbering space is (4*6*8-7)*2=370. So, 9 bits length of TSN may be needed (e.g. 2^9=512) in MC-HSUPA.
2) Is TSN extension bound to MC-HSUPA ?
Although there is requirement for TSN extension due to increasing of data rate by MC-HSUPA, one question arises whether TSN extension is bound to MC-HSUPA. There are two options as below:

TSN extension is bound to MC-HSUPA.

The value of TSN length can be configured by RRC signalling.

In MC-HSUPA, since there are UEs may only support a few UL carriers (e.g. 2), and in case few retransmissions is needed, the current TSN length (6 bits) may be enough. For UE which supports two carriers in uplink, if the TSN length remains 6. It can be draw from equation (1), the UE can perform maximum 3 retransmissions (e.g. maximum 4 transmissions) of a MAC-i PDU. For the UE supports 3 UL carriers, 6 bits TSN can almost allow maximum 3 transmissions, which is the common configuration in the network. 
Additionally, larger length of TSN in MAC-i PDU would decrease the resource usage efficiency. So, depending on the capability of UE supporting UL carriers, the extension of TSN length may not be necessary when MC-HSUPA is configured.
From the analysis above, it is proposed that TSN length can be extended in MC-HSUPA. And the value of TSN length can be configured by RRC signalling which is adopted with the same way as MC-HSDPA.
Proposal: In MC-HSUPA, TSN length can be extended and the value of TSN length can be configured by RRC signalling.
3 Proposal
In this contribution we discuss extension of TSN length for 1.28Mcps TDD MC-HSUPA. We suggest RAN2 to discuss the issue mentioned above and agree the following proposal:

Proposal: In MC-HSUPA, TSN length can be extended and the value of TSN length can be configured by RRC signalling.
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