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1 Introduction

In RAN2#75bis, it was outlined some of the problems in the specification of the current RRC Connection Release with re-direction. This contribution focuses on some of the open issues which were not concluded.
2 Discussion
2.1 Time to search and find a suitable E-UTRA cell

RAN2 asked to RAN4 whether it was a fair assumption to assume that the time to continue to search for a cell within a set (1-8) of E-UTRA frequencies in case no suitable cells are found could be set to: (nr of signalled E-UTRA frequencies) x 1 seconds. 
In RAN4 reply [3], RAN4 indicates that 1 second is a reasonable. 

[…]

· For UTRAN to E-UTRAN redirection, it is feasible for the UE to identify one E-UTRA cell and acquire its system information (assuming only MIB and SIB1 reading) in less than or equal to 1 second per E-UTRA frequency out of the searched E-UTRA frequencies, if there is no failure in acquisition and SI reading.  
[…]

As pointed out by the LS, this value is feasible if no failure in the acquisition and SI reading which is deemed to be a failure case in the UE side. 

Based on RAN4 answer, we propose:

Proposal 1 Time to continue to search for a cell within a set (1-8) of E-UTRA frequencies in case no suitable cells are found could be set to: (nr of signalled E-UTRA frequencies) x 1 seconds.
2.2 Return to UTRA at no E-UTRA coverage
[1] proposed to not search for a suitable cell in all supported E-UTRA bands if the UE failed to find a suitable cell within the set of E-UTRA frequencies provided in the “E-UTRA target info”. 
There are several reasons why we think the UE should not keep on searching for a suitable cell in E-UTRA if no cell was found before:

1) There is no requirement on how long the UE may keep on searching; hence, it is unknown when the UE will be reachable again.
2) Even if it would be defined how long the UE can keep searching, a comprehensive search on all supported E-UTRA bands will take some time which may not be desirable.
3) A full scanning is likely to not bring any positive results. We expect that the network operator has the tools to populate the E-UTRA frequency list with EARFCNs that are used by the operator.
It is important to minimize the time the UE will be out-of-service; therefore, we think that when UE has searched through the signaled E-UTRA frequencies, and no suitable E-UTRA cell is found, the UE should preferably return to UTRA.
Proposal 2 UE shall only search in the frequencies provided in the IE "E-UTRA Target Info" and return to UTRA if no suitable cell is found.

2.3 RRC signaling to configure time to search and return to UTRA

During RAN2#76, some companies showed concerns about hard-coding the time to search as it has been until now. 

Our opinion is that a hard-coded value is desired in order to minimize the fragmentation of the UE population and to avoid additional implementation and testing costs which may delay the introduction of the feature by UEs. 

Nevertheless, the two proposals outlined above could be changed so that the RRC indicates by means of a new IE which would indicate the time to continue to search. Similarly a new IE could be introduced to indicate that the UE shall only search in the frequencies provided in the IE "E-UTRA Target Info" and return to UTRA if no suitable cell is found. 

In addition, a capability bit is needed so that the network knows whether that UE will understand and follow these new IEs.

Should Proposal 1 and Proposal 2 not be agreed as such, we propose:

Proposal 3 To introduce in the RRC Connection Release the following IEs:
Time to search: Indicates the time in seconds
Return to UTRA: Indicates that the UE shall only search in the frequencies provided in the IE "E-UTRA Target Info" and return to UTRA if no suitable cell is found

Proposal 4 A (one) new capability bit should be introduced. This capability bit indicates the support of the new IEs and the behavior outlined in Proposal 3.

2.4 Prioritization of E-UTRA frequencies
During RAN2#75bis, it was noted by some companies that the RRC Connection Release with re-direct could also be used for load balancing purposes and performing a complete search could assist to achieve certain load balancing.  
A hypothetical use case is that an operator has two E-UTRA frequencies f1 and f2, and the operator wants to prioritize frequency f1. Some companies mentioned that with the existing behavior this can be done if the “E-UTRA target info” only signals the prioritized frequency, f1. This way, the UE would search in f1 and in case no cell is found, the UE would search through all supported E-UTRA bands which might lead the UE to find a cell in f2. 
With Proposal 1, the UE would not find f2 if f2 is not included in the “E-UTRA target info”. Nevertheless, if an operator owns three different frequencies (f1, f2, f3), the solution outlined in the hypothetical use case above is not useful as the operator cannot prioritize any of the other two frequencies.

An alternative solution would be that the NW would include in the “E-UTRA target info” f1 and f2. However, some companies showed concerns about it because it is not specified the order in which the UE does the search. 
The underlying problem is, therefore, that it is not specified in which order the UE selects the frequencies to search. It seems logical, though, that the UE selects the frequencies in order of occurrence i.e. the UE first searches in the first signaled frequency and then in the second signaled frequency and so on. This solution will allow the operator to prioritize certain E-UTRA frequencies over other E-UTRA frequencies in case load balancing is desired.
Following this solution and using the example given above, if the operator wants to prioritize f1 over f2, the network needs to signal f1 and f2 in the “E-UTRA target info” being f1 the first signaled frequency. 

Proposal 5 The UE shall search in the signaled E-UTRA frequencies by order of appearance i.e. first search shall be performed in the first signaled E-UTRA frequency, second search shall be performed in the second signaled E-UTRA frequency, and so on until the last signaled frequency.
2.5 Early implementability
E-UTRA redirection was a functionality introduced already in Release 8. From the network point of view, it is desirable a unique behavior across UEs as the network cannot really 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 early implementable at least from Release 9
Proposal 6 Allow early implementability of Proposal 1, Proposal 2 or, Proposal 3 and Proposal 4
Proposal 7 Allow early implementability of Proposal 5.
2.6 Reject mechanism

RRC Connection Reject specified the same procedures in case “E-UTRA target info” is included. Hence, it may be reasonable to introduce the same enhancements as for the RRC Connection Release with re-direction. 

Proposal 8 Discuss whether the same enhancements are to be applied to RRC Connection Reject procedures in case “E-UTRA target info” is included. 
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
Time to continue to search for a cell within a set (1-8) of E-UTRA frequencies in case no suitable cells are found could be set to: (nr of signalled E-UTRA frequencies) x 1 seconds.
Proposal 2
UE shall only search in the frequencies provided in the IE "E-UTRA Target Info" and return to UTRA if no suitable cell is found.
Proposal 3
To introduce in the RRC Connection Release the following IEs: Time to search: Indicates the time in seconds Return to UTRA: Indicates that the UE shall only search in the frequencies provided in the IE "E-UTRA Target Info" and return to UTRA if no suitable cell is found
Proposal 4
A (one) new capability bit should be introduced. This capability bit indicates the support of the new IEs and the behavior outlined in Proposal 3.
Proposal 5
The UE shall search in the signaled E-UTRA frequencies by order of appearance i.e. first search shall be performed in the first signaled E-UTRA frequency, second search shall be performed in the second signaled E-UTRA frequency, and so on until the last signaled frequency.
Proposal 6
Allow early implementability of Proposal 1, Proposal 2 or, Proposal 3 and Proposal 4
Proposal 7
Allow early implementability of Proposal 5.
Proposal 8
Discuss whether the same enhancements are to be applied to RRC Connection Reject procedures in case “E-UTRA target info” is included.


4 References

[1] R2-115326. “Time to search and find a suitable cell”. Ericsson, ST-Ericsson.
[2] R2-115520, “LS on time to continue attempting to search for a suitable E-UTRA cell”.
[3] R4-116146, “LS Reply on time to continue attempting to search for a suitable E-UTRA cell”




























1/4


