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1
Introduction

In RAN#58, a new SI was started that aims at further EUL enhancements for increasing uplink capacity, coverage and end user performance. One of the identified study areas is improvements to the UL coverage, where companies in RAN2 concentrate predominantly on the enhanced UL TTI switching.

During the RAN2#83 meeting, 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. However, it was an open question whether it is the Node B, who makes the switching decision, or whether it is the RNC who makes the decision and asks Node B to send forward the L1 activation command.  

In this paper, we present our considerations for both approaches and propose to capture them in the TR.

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. Here, we delve into the details of each approach elaborating on the functional details of how each scheme can work. 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 decision to switch the UL TTI. 

2.1

Node B makes a decision (option 1)

As comes from the name of this section, the premise idea 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 the Iub indication to RNC. In a more complex sub-flavour of this option, Node B would send first an indication to RNC and wait for the “proceed” command.

· 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

2.2

RNC makes a decision (option 2)

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 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

Firstly, it is worth noting that the difference between these approaches is not that big for the following reasons:

· From the UE point of view, it is completely transparent whether it is the Node B or RNC who makes the decision. A UE just receives the L1 activation command and reacts accordingly, whereupon all the L1 “handshake” messages are exchanges between a UE and Node B.

· There is a marginal or even no difference with regards to updating the UL TTI information in other Node Bs in the UE active set. Indeed, reconfiguration of those Node Bs might follow the legacy procedure and should not be impacted by whether it is the RNC or Node B who makes the decision. 

As for the 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 all the measurement information before making a decision. 

· Referring to option 1, if Node B make a decision, but sends an indication to RNC and waits for the “proceed” command from RNC, then the Node B approach is not faster when compared to a case when RNC makes a decision and send the corresponding reconfiguration command to Node B.

· RNC might have more information with regards to deciding when to perform the UL TTI switch. 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. In addition, starting form the Rel-10 Iub/Iur, RNC can also receive the UPH reports from Node B. Thus, RNC will have a much better picture of a UE situation. That can be also complemented with information on a UE RABs and their requirements. RNC can wait with switching a UE from 10 to 2ms TTI, favouring another one, if the former has no specific requirements, and/or low data rate, and/or is going to be switched to FACH.

· 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. 

· Even though it is a stage3 detail, but it is worth noting that 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. At the same time, there is an exactly the same benefit if in option 1 Node B asks RNC for a switch and waits for the “proceed” command.

3
Conclusion

In this discussion paper, we have presented some general considerations regarding the design options of the UL TTI switching. In particular, we have elaborated about the Node B and RNC based approaches with their pros and cons.

Proposal: Consider adding description of the Node B and RNC based approaches to the TR. 

