3GPP TSG-RAN WG3 #73bis
R3-112555
October 10 - 14, 2011
Zhuhai, China
Agenda Item:
11.1
Source: 
Fujitsu
Title: 
MRO vs. RLF
Document for:
Discussion
1 Introduction

The issues relating to Mobility Robustness Optimisation (MRO) then Radio Link Failure (RLF) for both Rel-9 and Rel-10 have been discussed intensively in both RAN3 and RAN2. Due to the perspective differences between RAN3 and RAN2, RAN3 representing network’s view while RAN2 being terminals’ view, there are some doubts if RAN3 MRO functions have covered all the failure cases which were aimed at.
In this contribution, we revisit the related agreements made in both RAN3 and RAN2 for MRO and RLF respectively, analyse each failure case, and propose that the identified open issues need further discussion in RAN3.
2 Discussion
2.1 MRO vs. RLF (( RAN3 vs. RAN2/1
As defined in TS36.300, RAN3 has specified the main purpose of MRO as follows:

“One of the functions of Mobility Robustness Optimization is to detect connection failures that occur due to Too Early or Too Late Handovers, or Handover to Wrong Cell. These problems are defined as follows:

-
[Too Late HO] A connection failure occurs in the source cell before the handover was initiated or during a handover; the UE attempts to re-establish the radio link connection in the target cell (if handover was initiated) or in a cell that is not the source cell (if handover was not initiated). 

-
[Too Early HO] A connection failure occurs shortly after a successful handover from a source cell to a target cell or during a handover; the UE attempts to re-establish the radio link connection in the source cell. 

-
[HO to Wrong Cell] A connection failure occurs shortly after a successful handover from a source cell to a target cell or during a handover; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the target cell.

In addition MRO provides means to distinguish LTE coverage related problems from the above problems.”

In another word, the main objective of MRO in RAN3 is to identify the root cause of a connection failure before, during and after handover. These failures then may be avoided, e.g. by adjusting the handover parameters.

Regarding the connection failure, it has been specified in RAN1 TS36.213 that the downlink radio link quality of the primary cell shall be monitored by the UE for the purpose of indicating out-of-sync/in-sync status to higher layers. Especially,

“The physical layer in the UE shall in radio frames where the radio link quality is assessed indicate out-of-sync to higher layers when the radio link quality is worse than the threshold Qout.”

Meanwhile, a connection failure is identified as an RLF or a handover failure (HOF), which are specified in RAN2 TS36.331. These failures are detected by UEs. The related measurements may be reported, if available, to the network when the UE re-establishes the connection with a cell.
2.2 Handover Failure Cases
For simplicity reason, an example intra-MME X2 handover scenario is used in this discussion as illustrated in Figure 1.
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Figure 1: Example Handover Scenario

As indicated in Figure 1, there are at least 5 failure cases before, during and after handover that are identified in RAN3. 
Case 1: radio connection failure before “measurement report” is triggered;

Case 2: “measurement report” transmission failure;

Case 3: “HO command” transmission failure;

Case 4: HO RACH failure;

Case 5: RLF after HO completion. 
Failure cause analysis for the identified case is summarised in Table 1. As indicated in the table, there are several cases have not been covered in the current specifications and need further clarification and/or study in RAN3.
3 Conclusion

This paper reviewed the related agreements made in both RAN3 and RAN2 for MRO and RLF, analysed the MRO failure cased identified in RAN3. We kindly ask RAN3 to discuss and agree on the following proposal:

Proposal: The identified open issues highlighted in Table 1 need further discussion in RAN3.

Table 1
MRO failure cause analysis
	MDT/ MRO scenarios
	Failure event
	RRC (re)estCell
	UE’s record
	Network’s record
	Failure cause analysis

	Case 1: MDT coverage hole detection
	RLF due to 

1) physical layer problem (out-of-sync)

2) MAC random access problem (not in HO)

3) RLC max retransmission reached 
	A
	1> N310 "out-of-sync" ( T310 expiry;

1> MAC RA problem (when not in HO);

1> RLC max re-transmission reached;

     2> Cell selection ( Cell A
	Cell A:

1> lost the UE;

2> received RRC Connect. Reest. Request
with “rlf”
	Coverage hole

	
	
	B
	1> N310 "out-of-sync" ( T310 expiry;

1> MAC RA problem (when not in HO);

1> RLC max re-transmission reached;

     2> Cell selection ( Cell B
	Cell A: lost the UE

Cell B: received RRC Connect. Request
with “rlf”
	1) Coverage hole between two cells;

2) or Too Late HO?

	Case 2-1: Not covered
	MR transmission failure
	A
	1> RLC max re-transmission reached;

     2> Cell selection ( Cell A
	Cell A:

1> lost the UE;

2> received RRC Connect. Reest. Request
with “rlf”
	 if the failure is due to the max number of RLC retransmissions reached, it is an indication of UL coverage problem 

	Case 2-2: Too Late HO
	
	B
	1> RLC max re-transmission reached;

     2> Cell selection ( Cell B
	Cell A: lost the UE

Cell B: received RRC Connect Request
with “rlf”
	MR is triggered too late, RLF occurs during MR transmission

( Too Late HO 

	Case 3-1: Not covered
	HO Command transmission failure
	A
	1> N310 "out-of-sync" ( T310 expiry;
	Cell A:

1> HO Command transmission failed

2> lost the UE;

3> received RRC Connect. Reest. Request with “rlf”
	Since a failure visible from UE is due to RLF, re-est. attempt to Cell A after the RLF seems to be very rare.

	Case 3-2: Too Late HO
	
	B
	1> N310 "out-of-sync" ( T310 expiry;
	Cell B: received RRC Connect Request
with “rlf”
	Due to a MR triggered too late, RLF occurs before receiving a HO command.

	Case 3-3: Not covered
	
	C
	1> N310 "out-of-sync" ( T310 expiry;
	Cell C: received RRC Connect Request
with “rlf”
	Due to a wrong CIO applied to Cell B.

	Case 4-1: Too Early HO
	HO RACH failure
	A
	RACH failure
	Cell A:

1. Sent HO command to the UE;

2. lost the UE;

3. received RRC Connect. Reest. Request
with “rlf”
	Due to a MR triggered too early, especially CIO is applied to Cell B.

	Case 4-2: Not covered
	
	B
	RACH failure
	Cell B:

1. Ack the HO request from Cell A;

2. received RRC Connect Request
with “rlf”
	Due to lower signal strength of both Cell A and B at the cell edge.

	Case 4-3: HO to Wrong Cell
	
	C
	RACH failure
	Cell C: received RRC Connect Request
with “rlf”
	UE may select Cell C that is different from the source and target cells.

	Case 5-1: Too Early HO
	RLF after HO completion
	A
	1> N310 "out-of-sync" ( T310 expiry;

1> MAC RA problem (when not in HO);

1> RLC max re-transmission reached;

     2> Cell selection ( Cell A
	Cell A:

1> received RRC Connect Request
with “rlf”

    2> realised that the UE was just 
         handed over to Cell B
	 The event where RLF occurs immediately at the target cell after HO completion seems to be very rare.

	Case 5-2: Not covered
	
	B
	1> N310 "out-of-sync" ( T310 expiry;

1> MAC RA problem (when not in HO);

1> RLC max re-transmission reached;

     2> Cell selection ( Cell B
	Cell B:

1. lost the UE

2. received RRC Connect Request
with “rlf”

   -   realised that the UE was just 
       handed over from Cell A
	The event where RLF occurs immediately at the target cell after HO completion seems to be very rare.

	Case 5-3: HO to Wrong Cell
	
	C
	1> N310 "out-of-sync" ( T310 expiry;

1> MAC RA problem (when not in HO);

1> RLC max re-transmission reached;

     2> Cell selection ( Cell C
	Cell B: lost the UE

Cell C: received RRC Connect Request
with “rlf”
	The event where RLF occurs immediately at the target cell after HO completion seems to be very rare.
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