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Discussion and Decision
1. Introduction
After many meetings, Chiba issue has been confirmed, even though RAN2 have not converged on the solution. It seems comparable number of companies are interested in UE-based reselection/bar and MDT enhancement. 
In this contribution we first discuss that we could introduce both UE-based reselection/barring and MDT enhancement at the same time. 
When a UE is suffering Chiba issue, in the RRC layer, the RRC connection fails, and in the MAC layer the RAR reception fails. In [3-7], it is proposed to base on failure in RRC layer to trigger an action in UE, however in [1-2], it is proposed to use failure of RAR reception. We discuss two directions and propose to align UE-based solution and MDT solution as much as possible. After comparing complexity and accuracy, we think both UE-based solution and MDT enhancement can be based on RRC failure. And we also provided a draft CR for LTE as exercise in [11].
2. Discussion
2.1
 UE-based solution and MDT enhancement 
In a well deployed network, any overshooting coverage shall not exist ideally, and reselection to not the best cell shall be avoided as much as possible. This should be also applied to Chiba issue, i.e. there should be a way for network to find the issue and adjust the deployment to clear out the Chiba area, instead of allowing UE to reselect to not the best cell without knowing. 
At the same time, NW need time to be aware of and fix the Chiba area. Temporally, a UE-based solution can be used to get rid of the Chiba issue. It is therefore proposed that:
Proposal 1: Introduce both MDT-based enhancement and UE-based solution.
2.2
 Criteria of Chiba issue
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As already discussed in [1] R2-132661, and further shown in above figure that, Chiba issue, could be observed both in RRC layer and MAC layer. From RRC layer point of view, it will end with consecutive RRC Connection failure with T300 expiring. From MAC layer point of view it will end with Random Access Procedure failure with consecutive RAR reception failure. Hence the criteria to judge a Chiba issue could be done based on RRC layer as proposed in [3-10] or MAC layer as discussed in [1-2]or even the combination[2]:
	Alt 1: Consecutive RRC establishment failure i.e. T300 based [3-10]

· The observation window is multiple T300, relatively long.
· Not all RRC Connection Establishment failures are due to Chiba issue that means, in theory, it is possible to declare Chiba issue by mistake. On the other hand, the possibility of wrong declaration may be low since UE observe it in a relatively longer time window.
· Since it is done in the RRC layer without looking into the details of RACH procedure, there is less specification impact.

	Alt 2: Consecutive RAR failure, with additional conditions: 

· We assume the observation window is only T300, relatively short.
· In order to distinguish from other issues and make more accurate conclusion in a shorter observation window, additional conditions e.g. no matching RAPID [2] or no back off indication [1] is needed; 
· There is still possibility to observe the temporary congestion as a Chiba issue wrongly due to the short observation window.

	Alt 3: Combine consecutive RRC establishment failure and RAR failure

· The observation window could be multiple T300.
· Chiba issue is only declared if consecutive RRC connection failed and all corresponding RAR failed. We will get the best performance, but combining two solutions will result in more specification work.


2.3 solution details
 
2.3.1 General principle 
Both UE-based resection/barring and MDT enhancement are for the same Chiba issue, The specification and implementation will be clearer if the criteria to trigger the reselection/barring and trigger the logging of the failure are aligned, otherwise there will be inconsistence between UE and NW. 

Assuming UE-based reselection is triggered after number of RRC connection failure but MDT enhancement is to report RAR reception failure. As an example, A UE applied special offset for cell reselection after twice RRC connection failures, however not all RAR reception failed in the last RRC connection attempt , consequently, based on the RAR failure information in the MDT report, NW will not be aware there is a problem. In the other case, a UE did not receive any RAR during the first RRC connection establishment, but it successfully connects to network in the second try. UE will still report the RAR failure to network, and network may do adjustment unnecessarily.
Proposal 2: Both UE-based solution and MDT enhancement should be based on similar criteria i.e. either triggered by consecutive RRC failure (alt1) or RAR failure (alt2) or a mix of both (alt3).
There is consensus that the UE-based solution shall be under NW control by only being allowed when is configured. However for MDT solution, it would be better to report even if the NW does not enable the UE-based solution, this will help NW to find out unexpected issue.
Proposal 3: UE log and reports Chiba issue if it is capable, i.e. regardless UE-based solution is configured or not.
2.3.2 RAR based solution  

For RAR based solution, we have not discussed it as much as RRC-based solution, there are some different flavors: 
	Alt 2-1 No matching preamble identifier [2]

· Based on the theory that the preamble send by UE in Chiba area will be out of window and then eNB will not receive the preamble correctly, even take it is as another preamble. So in RAR, The UE will not see matching preamble. 
· The Chiba issue will not be detected if there is collision i.e. another UE which is not in the Chiba area sent the same preamble on the same resource, and it is received and feedback by eNB.
· The Chiba issue will be detected by mistake if there is heave congestion and the eNB is not able to feedback the UE.


	Alt 2-2 No non-zero BI (no congestion)[1]
· BI is the used to avoid possible PRACH channel congestion. It could be used to distinguish the Chiba issue from congestion issue. 


Among these two flavors, we prefer alt 2-2 based on above analysis.  
2.3.2 Final solution  
Choosing criteria/solution should be a tradeoff between accuracy and complexity. Before looking into sub options in section 2.3.2, we have a comparison between the alternatives in section 2.2 in following table.
	Alternative
	Accuracy
	Complexity

	Alt 1: RRC connection failure based
	Medium
	Low

	Alt 2: RAR reception failure based
	Medium
	Medium

	Alt 3: mix of alt1 and alt2
	High
	High


It is critical to keep a very good accuracy. Hence it would be good to go with alt2 or alt3 by looking into RACH details; however alt 1 may have comparable accuracy as alt2 assuming UE will observe a longer time window. For simplicity we slightly prefer to go with alt1 by assuming UE will only apply special offset after more than once RRC connection failure:

Proposal 4: UE log and report the consecutive RRC connection failure to network, and apply temporary reselection offset or barring when a configurable number of RRC connection failure has happened. 
Proposal 5:  The configurable number of times that the UE detects T300 expiry on the same cell before applying temporary reselection offset or barring should be larger than 1.
The draft CR for LTE as an exercise is provided in [11] based on [7] which is only for UE-based solution originally. In the updated CR [11], when the timer T300 expires, UE will log the number of consecutive connection failure and if the number of consecutive connection failures is equal to the configured value, then it will apply the special offset for re-selection. Mainly the logging part is added. 
3. Conclusion

Regarding Chiba issue, first we propose:
Proposal 1: Introduce both MDT-based enhancement and UE-based solution.

Before going to choose one of solutions and digging into the details. As general principles, it is important to keep inconsistence between UE and network, and to let network get the Chiba issue report even if UE-based solution is not configured: 
Proposal 2: Both UE-based solution and MDT enhancement should be based on similar criteria i.e. either triggered by consecutive RRC failure (alt1) or RAR failure (alt2) or a mix of both (alt3).
Proposal 3: UE log and reports Chiba issue if it is capable, i.e. regardless UE-based solution is configured or not.
After comparing the solutions, we propose to go with RRC-based solution for simplicity:
Proposal 4: UE log and report the consecutive RRC connection failure to network, and apply temporary reselection offset or barring when a configurable number of RRC connection failure has happened. 
Proposal 5:  The configurable number of times that the UE detects T300 expiry on the same cell before applying temporary reselection offset or barring should be larger than 1.
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