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1 Introduction

In previous meetings, there was an extensive discussion on the solutions to improve failed re-directions. This document focuses in the different solutions outlined so far.
2 Discussion
2.1 Problem description
RRC connection release with re-direction to E-UTRA works as shown in Figure 1 and is described in the following lines:

1) Upon reception of the RRC connection Release, the UE should respond to the network in less than 110 ms. The UE enters then Idle Mode.

2) UE searches in the frequencies signaled by the network up to 10 seconds

3) If no suitable cell is found after 10 seconds in 2), the UE searches in all the supported E-UTRA frequency bands for an undefined period of time (up to the implementation)
4) If not suitable cell is found in 3), the UE tries to camp on any suitable cell (of any RAT). 
During the search time, the UE is unreachable. This means that the UE cannot receive any DL data and cannot transmit UL data. As shown in Figure 1, the searching period cannot be determined as current specifications do not set any limits. However, this time will be longer than 10 seconds. 
Considering that the UE is transmitting every now and then (that was the reason for the UE to stay in CELL_FACH state), such period of no service may be noticeable by the end-user. 
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It has been discussed that having different UE behaviors is not desirable. In general, this is true as it is desirable to have a uniform UE population. For the case of RRC Connection Release with re-direction, once the network sends this message, the NW loses all the control over that UE. Some UEs may find a suitable cell, while others may not find a suitable cell. Some UEs may return to the same UTRA cell, some UEs may return to another UTRA cell. From the discussion, it is clear that the time in which the UE will return to UTRA (upon a failed redirection) also varies from UE to UE. In conclusion, the output result of the current behavior is unpredictable by the network.
From the network point of view, reducing the time will assist the network to obtain more predictable behavior and may assist to better utilize the network resources. However, the main advantage is for the end-user performance as outlined in [1].

2.2 Comparison of solutions

Different solutions have been discussed for “phase 1” and “phase 2”. All solution aim to reduce the search time.
Solutions for phase 1

Two main approaches have been discussed: 

a) To limit the time to find a suitable cell to 1 second per each signaled E-UTRA frequencies

b) The network configures the total time to find a suitable cell on all signaled E-UTRA frequencies.
Solutions framed within a) are simple and allow to be early implemented by UEs. In addition, the impact in UEs may be rather limited. 
Solutions framed within b) will impact both the UE and the NW side and may also impact the release in which this solution can be introduced. In addition to this, it remains unclear the UE behavior when the network sets a very low time and signals many E-UTRA frequencies, or the other way around i.e. long time and a couple of E-UTRA frequencies. All these combinations may need to be specified which complicates the solution itself.

Based on this reasoning, we prefer a solution as outlined in a).

Proposal 1 Maximum time to find a suitable cell is set to: 1 second in each signaled frequency

Solutions for phase 2
Phase 2 impacts even more than phase 1 due to the total unpredictability of the UE behavior as there is no limit on when the UE should stop the search.
Three alternatives have been discussed:
a) To limit the time to find a suitable cell to 1 second per each supported E-UTRA frequency.
b) To introduce a new parameter to limit the maximum time to search.
c) To completely skip the procedure (phase 2) if indicated by the network.
The first solution has a major drawback of scalability. UEs supporting many E-UTRA frequency bands will experience longer delays. However, those E-UTRA frequencies supported by the UE may not be available in that area or even not used by the network operator. Hence, the search will be in vain at the expense of increasing the out-of-service time without any reason. This solution could only benefit the low-end terminal supporting only few E-UTRA frequency bands. 
In conclusion, this solution only may only worsen the performance. 

The second solution (b) allows providing certain predictability on how long the UE will be without service. While this solution may be appealing, it may impact existing UE implementations, as there may be different implementations on how to handle this concrete step. Therefore, the impact may be considerable.

Finally, the latter solution allows to completely avoid the procedure. This may be especially helpful in situations in which the network has signaled all E-UTRA frequencies in the RRC Connection Release message that is used by the network operator in this area. In such case, a full search does not seem to be helpful. This approach is also the less impacting as compared with 1) and 2), as UEs do not have to modify their legacy implementation of the phase 2. When the network sets the flag, the UE will just simply skip the complete phase 2 process.

Some operators have indicated that they would like to keep legacy behavior (i.e. to let the UE to search in the whole RAT without any limit). This request means that any solution may need to be configured by the network. Taking this into account, solution c) may be the most appropriate. It allows the network to reduce the time to search and it minimizes the impact in current implementations and allows legacy behavior.

Proposal 2 Introduce a new IE in RRC Connection Release which should indicate if the UE shall skip the full search in E-UTRA.
2.3 On the Release
E-UTRA redirection was a functionality introduced already in Release 8. From the network point of view, it is desirable to have a unique behavior among all UEs as the network cannot optimize its performance to adapt to every single UE. Taking this into account and considering the advantages of the proposals outlined above, we think all these proposals should be introduced as early as possible, at least, from Release 9 or Release 10.

Proposal 3 Introduce previous proposals preferably from Release 10 and allow early implementability of proposal 1.
3 Conclusion

Based on the discussion in section 2, it is kindly requested to RAN2 to discuss and agree on the following proposal:

Proposal 1
Maximum time to find a suitable cell is set to: 1 second in each signaled frequency
Proposal 2
Introduce a new IE in RRC Connection Release which should indicate if the UE shall skip the full search in E-UTRA.
Proposal 3
Introduce previous proposals preferably from Release 9 and allow early implementability of proposal 1.
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