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1
Introduction

After RAN2#85 and RAN2#85bis meeting, RAN2 WG sent a few LSs indicating other working groups about the progress on the Rel-12 Further Enhanced UL WI.  In particular, [1] has indicated that RAN2 has agreed to consider two general architectural options: RNC controlled one and the Node B controlled one. In addition to that, [2] updates RAN3 with further RAN2 progress and asks RAN3 to consider a mechanism to ensure that all the Node Bs are in sync upon the UL TTI switch.

The purpose of this discussion paper is multi-fold. Firstly, we present our understanding of how both architectural options can be supported in RAN3 outlining further the specification impact. Secondly, we also consider how the aforementioned architectural options can ensure that all the Node Bs are synchronized. 

2
UL TTI switch

2.1
General overview of architectural options

In this section we present at the coarse level both architectural options – RNC and Node B controlled one – and outline a typical set of messages that could be exchanged between all the key elements to coordinate the UL TTI switch. It should be understood that order of actions below is exemplary and of course can vary depending on a particular implementation.

In the RNC controlled approach, the steps could be as presented below:

1. RNC makes a decision to perform the UL TTI switch, and determines CFN when the switch could take place

2. RNC sends the re-configuration message to non-serving Node B(s) with activation time at CFN

3. RNC sends the re-configuration message to the serving Node B with activation time at CFN

4. Node B sends the HS-SCCH order to the UE at CFN

As for the Node B controlled option, steps could be similar but in a different order due to the fact that Node B is in charge of triggering the whole switching process:

1. Node B makes a decision to perform the UL TTI switch and sends an indication RNC (CFN is decided either by Node B or RNC)

2. RNC sends the re-configuration message to non-serving Node B(s) with activation time at CFN

3. RNC sends the re-configuration message to the serving Node B (as a confirm message)

4. Node B sends the HS-SCCH order to the UE at CFN

Having compared both architectural options, one can notice that the differences are relatively marginal and there are commonalities in both approaches. In particular, once RNC knows CFN (as either determined internally or informed by Node B), RNC can initiate the re-configuration procedure of all the non-serving Node Bs. So, the actual differences lie in what information and in which order is exchanged RNC and the serving Node B. 

2.2
Specification impact analysis

Referring to our considerations on the typical steps to perform and coordinate the UL TTI switch, in this section we estimate specification impact and changes RAN3 WG would need to introduced.

· In both the RNC and Node B controlled options, step 2 can rely upon existing reconfiguration messages and synchronous procedures to re-configure non-serving Node Bs. Thus, we do not anticipate any changes here.

· In the RNC controlled option, step 3 can rely upon the existing synchronous reconfiguration message, which however should be augmented with an additional indicator, according to which the serving Node B would send the HS-SCCH order at specified time.

· In the Node B controlled option, step 1 will most likely require extensions in the control plane messages so that Node B can convey the switching trigger to RNC.  

· Since in the Node B controlled option the RNC still has a possibility to refuse the UL TTI switch initiated by Node B (e.g. a UE is being moved to CELL_FACH). That “confirm” message could be a legacy reconfiguration message similar to step 3 in the RNC controlled option with same extensions. At least in [3], one proponent proposed to pre-configure Node B with 2 and 10ms UL TTI options. Even though it is doable, it looks a bit over-engineered in light of a need to have a final confirmation from RNC. If Node B anyway has to wait for the final “approval” from RNC, then that confirmation message can be a legacy re-configuration message carrying a new configuration, which eliminates a need to provide two different configurations in advance.

3
Conclusion

In this discussion paper we have presented at a coarse level our initial considerations regarding the RAN3 architecture and specification impact needed to support enhanced UL TTI switching. Our observations can be summarized as follows:

1. RAN3 signalling has all the means in place to re-configure non-serving Node Bs regardless of who takes a decision, RNC or Node B.

2. RNC controlled option might need extensions of the existing re-configuration message so that the serving Node B knows when to send the HS-SCCH order.

3. It is not absolutely necessary to have two pre-configurations for the Node B controlled option.
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