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1 Introduction

When UE is configured into DC-HSUPA operation by RNC to have several E-DCH radio links, TSN length disalignment will accur beweent DC-HSUPA UE and single carrier nodebs. In this contribution, we will provide the protocol background and give scenario analysis and solutions for TSN length disalignment issue.
2 Discussion
2.1 Protocol Backgroud

In the RAN2#68 meeting[1], RAN2 agreed to couple the TSN extension to the use of DC-HSUPA. InTS 25.319, when UE is configured into DC-HSUPA, TSN length is set as the following:

-
for uplink transmissions, the length of the TSN field in the MAC-is disalignment header is 14 bits,
In TS25.321, the corresponding description is followed as:

When more than one uplink frequency is configured,  after each MAC-is PDU is multiplexed:

-
increment CURRENT_TSN by 1;

-
if CURRENT_TSN > 16383:

-
set CURRENT_TSN = 0.
For UE side, UE may be configured into more than one uplink frequency by IE “Uplink Secondary Cell Info FDD”[2]. For Nodeb side, Nodeb may be configured into more than one uplink frequency by IE “Additional E-DCH Cell Information”.[3]
2.2 Three TSN length disalignment scenarios
There are three scenarios where TSN length disalignment will occur beweent DC-HSUPA UE and single carrier nodebs.
(1)Figure 1 shows scenario 1. In scenario 1, when UE is configured into DC-HSUPA in C11 and C21 in Nodeb 1 by RNC and in Dual Cell E-DCH operation TSN length of UE is 14 bit, then based on measurement result a new Nodeb 2 adds a E-DCH radio link of single-carrier C13 to E-DCH active set for primary Uplink Frequency. In this case, TSN length disalignment between UE and Nodeb 2 shall occur because TSN length of the single cell is not 14 bit but 6 bit without receiving IE “Additional E-DCH Cell Information”. So MAC entity of the single cell will decode 14 bit TSN field by using 6 bit and decoding MAC header is failure.
(2) Figure 2 shows scenario 2. When UE is configured into DC-HSUPA and Nodeb 1 and Nodeb2 are also onfigured into DC-HSUPA, nodeb 2 will be reconfigured into single carrier HSUPA without receiving IE “Additional E-DCH Cell Information”. TSN length of UE is still 14 bit, but TSN length of single carrier nodeb is 6 bit. Decoding MAC header is failure in Nodeb 2 side.
(3) Figure 3 shows scenario 3. When UE is configured into single uplink carrer in C11 of Nodeb 1, then  RNC reconfigures UE into two-edch radio links in C12 and C13 of Nodeb 2. TSN length of UE will change from 6 bit to 14 bit with receiving IE “Uplink Secondary Cell Info FDD” from RNC, but TSN length of first Nodeb 1 is still 6 bit. In Nodeb 1 side decoding MAC header is failure.
By the way, the similar issue will accur in MC-HSUPA scenarios or bewteen RNCS.
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Figure 1: Scenario 1
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Figure 2: Scenario 2
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Figure 3: Scenario 3
Proposal1: TSN length disalignment issue between UE and single carrier Nodeb need be resolved.
2.3 Solutions

This issue can be solved by two methods. One method is MAC implementation of single nodeb side by blinding detection until MAC entity will find suitbale TSN length to decode MAC header. This solution can not avoid error estimate of TSN length and make decoding MAC header more complexly. Another method is adding TSN length indication in relevant messages [3] from RNC to single carrier nodeb. Althogh the secondary menthod will add overhead between RNC and nodeb, it is simple and will not cause rror estimate of TSN length.
Proposal2: TSN length indication is added in relevant messages from RNC to single carrier nodeb for DC-HSUPA UE.
3 Conclusion

According to the above discussion, the following proposals are provided:
Proposal1: TSN length disalignment issue between UE and single carrier Nodeb need be resolved.
Proposal2：TSN length indication is added in relevant messages from RNC to single carrier nodeb for DC-HSUPA UE
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