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1
Introduction

During the RAN2 meetings #85 and #85bis, RAN2 WG was discussing on the  UL TTI switching architectural options. In particular, there is an open question on whether some “commit” indication from a UE is needed and if so, whether it should be based on E-DPCCH or E-DPDCH as questioned in LS [1]. In addition, RAN2 sent another LS [2] requesting RAN3 to work on the mechanism so that all the cells in the UE’s active set will be notified of the new TTI length.

In this paper we first provide our considerations for the “commit” message from a UE with related advantages and disadvantages.

2
UL TTI switch commit message

Even though RAN2 has not finally completely closed all the open issues regarding the overall UL TTI switching architecture, it has been agreed that regardless of the fact which one makes the decision – RNC or Node B – it is the Node B who sends the HS-SCCH order to indicate that a different UL TTI should be applied. RAN2 still discusses how to ensure a coordinated switch across all the non-serving Node Bs, but RAN2 has already requested RAN3 to define a mechanism were the RNC is used to inform all the Node Bs in the UE’s active set of the change [2]. This was motivated by a discussion that took place during RAN2#85bis and in particular by [3,4], where it was stated that the E-DPCCH indication is not 100% reliable.

During the RAN2#85bis meeting, RAN2 decided to consider another option which is based on E-DPDCH [5]. In a few words, the idea is that instead of sending the switch indication over the E-DPCCH, a special MAC PDU could be sent. However, as explained in details in [6], this option does not have better properties when compared to E-DPCCH due to the following concerns:

1. The E-DPDCH approach cannot be more reliable than E-DPCCH because to decode the E-DPDCH message, e.g. the MAC PDU, the Node B has to receive first reliable the E-DPCCH control channel, and then sufficiently good quality E-DPDCH to be able to decode the message. As a result, even though one could think that E-DPDCH performance is better due to the HARQ retransmission gains, its reliability is effectively limited by performance that E-DPCCH provides.

2. The E-DPDCH message as a “commit” indication for non-serving Node B will still fail its purpose with high probability because the macro diversity gain is achieved by the UE stoping on HARQ retransmission whenever the UE receives at least one ACK from any radio link. Thus, there is absolutely no guarantee that all the non-serving Node B will receive that message. Of course, one could consider changing the HSUPA HARQ rules, but that would impact the Rel-6 functionality and may unnecessarily complicate the UE implementation as the latter has to know the content of the MAC PDU and apply different rules – and would reqire ALL the Node Bs in the active set to receive the DPCCH (for demodulation pilot) and E-DPCCH (E-TFCI) with sufficient reliability before the E-DPDCH decoding can even be attempted.

Having said that, it bears mentioning that RAN1 and RAN2 already have a mechanism that can work as a “commit” message for the serving Node B. Whenever Node B sends the HS-DPCCH order, a UE has to respond with ACK. This approach is used for carrier activation/deactivation, CPC, DRX, etc. Thus, referring to the enhanced UL TTI switch having received the ACK message from the UE, both Node B and a UE can assume that a new configuration is going to take place. Otherwise, the Node B can always re-send the order as it typically does for existing features.

3
Conclusion

In this paper we have presented our considerations on the need and feasibility of using a MAC PDU as a final TTI switch indication towards non-serving Node Bs. As presented in the paper, the E-DPDCH option is not more reliable when compared to E-DPCCH, and in presence of the network mechanism it raises a general concern on whether it is needed. As for the “commit” message for the serving Node B, it should be analysed whether the existing scheme with the HS-SCCH order and ACK is not sufficient before adopting a new one.
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