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1 Introduction

In last meeting, RAN3 discussed the feasibility of the context fetch solution from RAN2 LS [1], and responded to RAN2 that the context fetch is technically possible but it was not possible to conclude on the feasibility (more investigation was needed). This contribution performs comparison of context fetch scheme and other options and evaluates which one is preferred.
2 Discussion

1.1   Multiple candidate eNBs preparation scheme
· Alt 1: Existing multiple candidate preparation schemes

In this option, as shown in the figure1, the source eNB may utilize the information from the UE’s uplink measurement report, UE’s history information, MRO information and/or other parameter according to network police and RRM algorithm to select the most likely target cells. Then the source eNB initiates the Hanover Preparation procedure by sending the HANDOVER REQUEST message to the target eNB. And the target eNB shall store UE’s context and reserve necessary resources if it admits the handover request. Therefore, if a failure occurs, the re-establishment cell is likely to fall into the scope of the prepared cells which results in a successful RRC re-establishment. As analysed in [2] , the interruption time in this scheme is lower than for context fetch schemes.
· Alt 2: With an additional flag to avoid the reservation of RACH resources

This option is similar as option 1, but with the addition of a flag in the Handover Request message. This flag is to indicate the prepared eNBs just stores the UE’s context without the need for access admission control and radio resource reservation. Data forwarding from source eNB to target eNB could be triggered upon RLF indication message received by source eNB. The availability of data expected in source eNB for data forwarding can be realized by setting a long value for data storage timer, which relying on implementation. 
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Figure 1 Sequence with multiple candidate eNBs preparation

1.2   Context fetch scheme 

· Alt 3: context fetch scheme 
For this option, as shown in the figure 2, the context fetch scheme [3] gets the UE’s context in case the target eNB is not prepared. This can be achieved without any stage3 modifications by re-using the RLF indication and Handover Request messages. Since the re-establishment eNB cannot know whether the last serving cell will agree to complete the context fetch (send HO request), it will need to wait for a certain time before it knows whether there will be HO Request or not. The timer should include reasonable transmission and processing time (in the order of 100ms). Hence the RRC re-establishment reject will be delayed by 100 ms. Even in successful case, the communication delay of UE context fetch has to take into account backhaul delay (about 69ms [2]) and the processing delay at Source eNB at least.
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Figure 2 Sequence with context fetch

· Alt 4: context fetch scheme with cell-specific authority pre-configuration 

This option, as shown in the figure 3, is an extension of Alt1. In this option, a message is added to define (in the re-establishment cell) which last serving cells trigger a context fetch after receiving the RLF indication. The benefit of this is to reduce the cases where the RRC re-establishment reject is delayed. If the re-establishment cell can know that this will not be triggered by the last serving cell, he can immediately send the RRC re-establishment reject message, without waiting for the timer to expire.

One example solution is to add this information in the eNB configuration update message. To reduce the signalling load, it may be beneficial to signal which cells will not trigger the context fetch. This since neighbour cells with established X2 would normally support mobility and only in some cases this is not desired. This may of course also be configured by OAM.

·  Alt 5: context fetch scheme with UE-specific authority pre-configuration 

This option is similar to Alt4, but instead of defining which cells will trigger context fetch, we define which UEs will trigger context fetch. In a way, it is similar to multiple preparations, since the re-establishment cell is informed per UE if context fetch will be used or not. 

One example solution for this is to add a new procedure to signal to neighbours for which UEs (which CRNTI used in a certain PCI) a context fetch would not be triggered. The re-establishment cell can use this information together with information in the re-establishment request to determine if the last serving eNB will trigger a context fetch.
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Figure 3 context fetch scheme with authority pre-configuration
· Alt 6: Introduce a new context fetch procedure [4]
This is similar to alt3, but with a new procedure for the context fetch request. As shown in figure 4, a separate context fetch request message is used which will be acknowledged or not. Hence the re-establishment cell will only need to wait for this response message (69 ms) in order to determine whether to reject the UE or not. 
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Figure 4 Sequence with enhanced context fetch in failure case
2   Summary

According to the analyses in section2, a summarized comparison table is shown below:
	
	Multiple preparation
	Context fetch

	
	Alt 1
	Alt2
	Alt3
	Alt4
	Alt5
	Alt6

	Specification impact
	No
	Medium
New IE in HO request
	Small
No stage 3
	Medium
New IE in eNB conf update
	Big 
New procedure
	Big
New procedure

	Signalling complexity
	Low
	Low
	Medium
	Medium
	Medium
	High

	Signalling load over X2
	High
Need to send to many neighbours 
	High 

Need to send to many neighbours
	Low
	Low
	High 

Need to send to many neighbours
	Low

	Delay for re-establishment reject
	Zero
	Zero
	Big
(100 ms)
	Zero
	Zero
	Medium

(69 ms)

	Delay for re-establishment success
	Zero
	Zero
	Medium
(69 ms)
	Medium
(69 ms)
	Medium

(69 ms)
	Medium
( 69 ms)

	Resource Reservation
	Yes
	No
	No
	No
	No
	No


Table 1 Comparison among four solutions
Based on above analysis and comparison:

Proposal: it is proposed to introduce solution 2 to support multiple preparation schemes without resource reservation.
3   Conclusion 

In this contribution, we compare candidate solutions for RRC re-establishment enhancement, and our proposal is:

Proposal: it is proposed to introduce solution 2 to support multiple preparation schemes without resource reservation.
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