3GPP TSG-RAN WG3 Meeting #83
R3-140130
Prague, CZ, 10-14 Feb 2014
Title: 
MRO and TTT scaling
Source: 
Huawei
Agenda item:
10.3
Document for:
Approval
1 Introduction
In the last meeting, some discussions took place on the issue of MRO when it is used together with TTT scaling [1] (and before that in [2],[3]). And in this contribution, we again clarify what the issue it is and provide several possible solutions to solve the issue. We propose RAN3 to include the issue and one of the solutions into the TR 37.822 for further study.
2 Discussion
2.1 Merits of TTT scaling

Time-to-trigger (TTT) is one part of the measurement configuration for UEs and defines for how long the condition shall be fulfilled before triggering a report from the UE to the network. This can be used to adjust the UE reporting depending on the radio environment (together with the other parameters in the measurement configuration). TTT scaling was specified in [4] since release 8, and UE uses it to scale TTT based on mobility state estimated by its own. This is a simple and efficient way for the network to achieve differentiated mobility behaviour for UEs with different speeds and can be useful in HetNet deployments. 
Similar functionality can also be done by network based mechanism, i.e. the network can estimate the UE mobility state with the assistance from the UE and then the network makes the TTT scaling based on the estimated mobility state instead of letting the UE do so, however, the network based mechanism introduces a lot of extra signalling, and these signalling includes not only the assisting information reporting signalling from the UE to the network for mobility state estimation but also the reconfiguring signalling from the network to the UE for TTT adjusting, and the former signalling is under discussion of RAN2 and the later one is the existing RRC reconfiguration message. Of course, extra signalling means extra control latency, and the point is especially important in HetNet deployments since the deployments have a lot of cells with small coverage and demand faster responses to the change of UE speed.
2.2 Why the mobility state at RLF is not known

TS36.304 specifies when to trigger the different states:


[image: image1]
From a first glance, it seems as it would be possible for the network to estimate the UE mobility state if it is ever known at one point in time (e.g. at connection setup) and then use the UE history information to determine the current state. This is however not possible since:

· Such algorithm must take into account the defined hysteresis time to know when to return to the normal mobility state, i.e. the network needs to know when the medium or high mobility state was triggered. This is not known.

· The mobility state estimation is not explicitly defined, e.g:

· UE may use a sliding window to continuously measure the number of cell reselections/handovers during the specified time, or the UE may use fixed measurement times (measure, evaluate, reset measurements and restart measurements). Therefore, the time when the UE triggers a state change to medium or high is not known by the network.

· The UE behaviour when changing RAT is not defined. The UE may choose to reset the collected statistics from the other RAT or keep it and use it for mobility state estimation. 

2.3 Problem of using TTT scaling together with MRO
When the network concurrently uses both MRO and TTT scaling, then MRO cannot know the exact TTT used by one UE at the time of failure, and this prevents MRO from making a correct analysis on the reason of the failure and potential inappropriate corrective actions resulting from the incorrect analysis will instead deteriorate the network mobility performance.
Below is a typical example which tries to demonstrate what the issue it is. 

There are a slow UE and a fast UE in the network, and they are configured to use the same original TTT. The slow UE decides not to make any scaling on the original TTT, but the fast UE decides to scale the original TTT with a scaling factor. However, the scaling factor is not small enough and the fast UE still encounters the failure of handover too late. MRO makes an analysis on the failure, but it comes to the conclusion that the reasons of the failure is the original TTT is too big since it does not know the fast UE has scaled the TTT. Therefore MRO may decide to correct the failure by reducing the original TTT, however, the corrective action exposes the slow UE to the failure of handover too early. 
2.4 Possible solutions to solve the issue
The following solutions may be used to solve the issue:
1. Explicitly specify that MRO and TTT scaling cannot be concurrently used in the network.
2. Fully standardize the details of the mobility state estimation in the UE in order to enable network to deduce the TTT used by the UE. And, in addition to this, when the UE is reporting the state at connection setup and the state is medium or high, it should also include the time since that state was triggered.
3. The UE includes additional information in the RLF report. Possible information that could be included are:

a) the mobility state at the time of failure

b) the scaling factor used at the time of failure
c) the TTT used at the time of failure.
Solution 1 is not a solution, but rather a limitation of the usage of TTT scaling and MRO. Solution 2 and 3 both require that the UE provides more information, but solution 2 also limits the implementation freedom for the UE vendors. For solution 3, solutions a), b) and c) are all feasible but we think there is an advantage of 3a since this solution only requires the signaling of three different states while still providing enough information to the last serving eNB.
3 Conclusion

In this contribution we have showed that TTT scaling cannot be concurrently used together with MRO. We provide a set of possible solutions to solve the issue. We propose RAN3 to 
· Decide if TTT scaling could be possible to use together with MRO

· If yes to the above, include the problem and at least the proposed solution 3a in the SI.
We provide the corresponding text proposal for TR 37.822 in the Annex section of the contribution.
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Annex – Text proposal

4.3.x
MRO and TTT scaling
Problem description:

Time-to-trigger (TTT) is one part of the measurement configuration for UEs and defines for how long the condition shall be fulfilled before triggering a report from the UE to the network. This can be used to adjust the UE reporting depending on the radio environment (together with the other parameters in the measurement configuration).

TTT scaling was specified since release 8. The UE estimates a mobility state and use this state to scale TTT differently depending on the state. The network cannot always know the mobility state at the time of failure. Therefore, when the network concurrently uses both MRO and TTT scaling, MRO cannot know the exact TTT used by one UE at the time of failure, and this prevents MRO from making a correct analysis on the reason of the failure and may lead to inappropriate corrective actions which will deteriorate the network mobility performance.
Solutions
The UE includes the mobility state at the time of failure in the RLF report. The last serving eNB can use this information together with stored context to determine which mobility parameters were used by the UE at the time of failure.   





















































































































































































































































































































Besides Normal-mobility state a High-mobility and a Medium-mobility state are applicable if the parameters (TCRmax, NCR_H, NCR_M and TCRmaxHyst) are sent in the system information broadcast of the serving cell. 





State detection criteria:


Medium-mobility state criteria:


If number of cell reselections during time period TCRmax exceeds NCR_M and not exceeds NCR_H


High-mobility state criteria:


If number of cell reselections during time period TCRmax exceeds NCR_H


The UE shall not count consecutive reselections between same two cells into mobility state detection criteria if same cell is reselected just after one other reselection.





State transitions:


The UE shall:


-	if the criteria for High-mobility state is detected:


-	enter High-mobility state.


-	else if the criteria for Medium-mobility state is detected:


-	enter Medium-mobility state.


-	else if criteria for either Medium- or High-mobility state is not detected during time period TCRmaxHyst:


-	enter Normal-mobility state.
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