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1
Introduction

In RAN#58, a new SI was started that aimed at further EUL enhancements for increasing uplink capacity, coverage and end user performance. One of the identified study areas was to enhance the UL TTI switching process. Upon closing this SI work in TR 25.700, companies have agreed upon general design aspects with regards to how the switching can work. In particular, it has been agreed that some form of the L1 indication (e.g. an HS-SCCH order) coming from Node B can be adopted to activate a particular configuration at the UE side. At the same time, it was left for further discussions who makes the final switching decision, RNC or Node B. After RAN2#62, a new WI “Further EUL Enhancements” was agreed that in particular aims at working further on the UL TTI switching enhancements.  

In this paper, we present our considerations for two approaches comparing advantages and disadvantages of whether RNC or Node B makes the UL TTI switching decision. 

2
Design options for the UL TTI switching

As already mentioned briefly in the Introduction part, there exist two general approaches with regards to how the UL TTI switching takes place in terms of who makes a decision, as it can be either Node B or RNC. For the sake of technical clarity and simplicity, we will separate a concept of UL TTI change “trigger”, which can be either the RRC measurement report, or the UPH message, or both, from a concept of who makes a final decision to switch the UL TTI. 

2.1

Node B and RNC controlled options 

One option is that the Node B makes the decision to perform the switch operation. The most common set of actions can be imagined to be as follows:

· Node B detects that the UL TTI switch should be performed (e.g. based on the UPH measurements)

· Node B sends a L1 command to a UE

· RNC updates information on a new UL TTI to other Node Bs in the UE active set

As opposed to the approach briefly explained above, if the RNC makes a decision to perform the UL TTI switch, then the set of actions will look as presented below:

· RNC detects that the UL TTI switch should be performed (e.g. based on the UPH measurements passed from Node B and/or RRC measurement reports)

· RNC send the Iub re-configuration message/command to Node B 

· Node B sends a L1 command to a UE

· RNC updates information on a new UL TTI to other Node Bs in the UE active set

2.3

Comparison of approaches

Comparing differences between the RNC and Nod B based approaches:

· It can be argued that the Node B based approach is faster as the Node B can make a decision and send the activation command to a UE, whereas the RNC should first receive measurement information from Node B before making a decision. On the other hand, Iub delays are typically small so a delay, if any, should not impact E-DCH performance.

· Since RNC knows Iub delays towards each Node B, the RNC based approach can be more stable from the viewpoint of changing the UL TTI in all the Node Bs at the same time. Furthermore, RNC can send in parallel re-configuration messages to both the serving Node B and non-serving Node Bs in the UE active set with a particular CFN, so that the UL TTI switch will take place at the same time. 

· The RNC based solution does not require 2/10ms UL TTI pre-configuration for the Node B. Since it is the the RNC who makes a decision and send the activation command to Node B, the same activation command can carry the configuration information, relieving Node B and RNC from a burden of providing that information beforehand and keeping it inside Node B. 

· RNC might have more information with regards to deciding when to perform the UL TTI switching. As per the legacy behaviour, RNC can already configure and receive a number of various RRC reports, such as 6x events and path loss measurements, which facilitate RNC with a decision making process. 

· It is a common case that a UE could have simultaneously CS and PS RABs and/or several PS RABs with different QoS requirements. Since Node B is not aware of those parameters, Node B decision to perform UL TTI switching might conflict with QoS requirements. In addition, as the RNC may decide to switch a UE to a more power efficient state at any moment of time, that decision can conflict with Node B decisions to re-configure a UE in the DCH state. 

2.4

Other considerations

While comparing the RNC and Node B controlled options for the UL TTI switching, it bears mentioning a general evolution path of what RNC could do for legacy terminals with help of existing mechanisms. Before Rel-10, RNC had no option but to rely only upon the RRC measurements. In Rel-10, a new feature for the Iub interface was introduced allowing for forwarding the UPH measurement reports from Node B to RNC. Since the latter mechanism does not depend on a UE release, Node B and RNC can implement this feature and apply it to a UE of any release, including the Rel-12 UE because not all the Rel-12 UEs will support enhanced UL TTI switching. In light of these considerations, it seems  logical and consistent to continue along the same architectural path. If supported by a Rel-12 UE, enhanced UL TTI switching will complement existing RNC mechanisms preserving architectural principles and allowing to receive UPH reports in a more predictable way with faster switching.

3
Conclusion

In this discussion paper, we have presented some  considerations regarding the design options of the UL TTI switching and elaborated about the Node B and RNC based approaches with their advantages and disadvantages. Based on the presented information, our view is that RNC should be in charge of a final decision to switch UL TTI.

Proposal: Adopt the RNC controlled option for the UL TTI switching.

