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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 some background information for the overall UL TTI switching architecture and then outline our considerations for the “commit” message from a UE with related advantages and disadvantages.

2
UL TTI switch

2.1
General architecture

Even though RAN2 has not finally completely all the open issues regarding the overall UL TTI switching architecture, it has been agreed that regardless of the fact who 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, which might require some further RNC assistance, but this aspect is not visible at the level of communication between Node B and a UE. Further, RAN2 is requesting 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]:

When the UE receives the corresponding HS-SCCH order, the UE sends an indication of the TTI switch.  

In case the serving Node B makes the decision, when the serving Node B receives this indication from the UE pertaining to a TTI switch, the serving Node B will inform the RNC. The RNC will inform the non-serving Node Bs of the TTI switching.

In case the RNC makes the decision, the serving Node B may inform the RNC when it receives the indication from the UE pertaining to a TTI switch. The RNC may inform the non-serving Node Bs of the TTI switching.

2.2
Final TTI switch indication from a UE  

RAN1 provided its view on the feasibility of using E-DPCCH for the TTI switching indication towards all the cells in the active set from RAN1#76 in LS to RAN2 [3]. Now an LS received in RAN1#77 indicates that RAN2 has abandoned the E-DPCCH approach, and has decided on designing a network signalling based approach [2]. In addition RAN2 has reached a working agreement on notifying the non-serving cells with payload delivered on E-DPDCH [1]: 

With regard to the TTI switch indication from the UE to the non serving Node B(s) (during soft handover), RAN2 discussed the possibility of the indication being sent via E-DPCCH or E-DPDCH.

RAN2 would like to inform RAN1 that a working agreement was made in RAN2 that the UE will send the final TTI switch indication to Node B(s) via an 18bit MAC PDU.

Further RAN2 is asking if RAN1 has any concerns of the solution.

2.3
Concerns on the RAN2 working agreement

The basic operation of TTI switching does not appear to be of any cause of concern:

1. The network (the RNC or the Node B) decides on switching the TTI length

2. The Node B (after receiving the command from the RNC in case of RNC is taking the decision) sends the HS-SCCH order to the UE

3. The UE responds with ACK on HS-DPCCH

4. The non-serving Node B(s) are informed of the switch using Iub/Iur signaling.
Now all pieces appear to be in place, and the reliability mechanisms for steps 2&3 (repetition of the HS-SCCH order, or retransmissions if the ACK is not received) and the exact timing of step 4 is subject to network implementation and beyond the scope of standardization.

As everything is in place for the process to function, the additional ‘final TTI switch indication’ to non-serving Node Bs seems to be unnecessary. This alone should be of some concern, but more importantly it appears that the mechanism RAN2 has agreed on does not function as intended. The HSUPA HARQ operation in soft handover is specifically designed to deliver the packet to the best link and to the best link only. All other links may or may not receive the packet with arbitrary probability. A specific reliability scheme was designed for the SI delivery to guarantee that at least the serving link should receive the indication, although this can only be guaranteed if the E-DPCCH level is sufficient for decoding. This mechanism would not be suited for trying to guarantee that all the non-serving links receive the indication, and even if it could, it would imply a longish stop in transmitting any data due to potentially large number of retransmission attempts needed before all links have received the message.

Observation 1: The ACK on HS-DPCCH is a proven mechanism for indicating successful reception of HS-SCCH orders for the serving Node B.

Observation 2: The MAC PDU message as the final TTI switch indication is not suitable for notifying non-serving Node Bs.

Observation 3: No over-the-air final TTI switch indication messages are needed when the network signaling based indication is in place.

3
Conclusion

In this paper concerns on the need and feasibility of using a MAC PDU as a final TTI switch indication towards non-serving Node Bs has been raised.

We further suggest notifying RAN2 of the findings and recommending RAN2 to base the notification towards non-serving Node Bs on the already agreed network-based signalling via RNC.
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