Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _GoBack]3GPP TSG-RAN WG2 #113e	R2-2101397
Electronic meeting, Jan 25th – Feb 5th, 2021

Agenda Item:	9.1.2
Source:	Ericsson
Title:	Summary of NB-IoT AI 9.1.2 neighbor cell measurements before RLF
Document for:	Discussion, Decision

1	Introduction
The below papers have been submitted in the AI 9.1.2. The paper provides the summary of the submitted paper.
	R2-2100324
	Further considerations on measurement in connected mode
	ZTE Corporation, Sanechips

	R2-2100325
	draft LS on measurement in connected mode for NB-IoT
	ZTE Corporation, Sanechips

	R2-2100513
	Analysis on Re-establishment time components and Solutions for Faster re-establishment
	Nokia, Nokia Shanghai Bell

	R2-2100670
	Further discussion on the corresponding measurement before RLF
	Spreadtrum Communications

	R2-2101043
	Neighbour cell measurements in RRC_CONNECTED
	Huawei, HiSilicon

	R2-2101056
	Impact on Static Devices
	THALES

	R2-2101113
	Neighbor cell measurements triggering before RLF
	Lenovo, Motorola Mobility

	R2-2101157
	Way forward for connected mode neighbour cell measurement in NB-IoT
	Qualcomm Incorporated

	R2-2101329
	On the solution for reduction of RLF detection time
	Nokia Solutions & Networks (I)

	R2-2101396
	Reducing time taken for reestablishment procedures in NB-IoT
	Ericsson

	R2-2101399
	draft LS Measurements for Reducing time for RRC Reestablishment
	Ericsson

	R2-2101836
	Measurement before radio link failure
	MediaTek Inc.


2	Discussion

12 papers have been submitted in this area. In order to have meaningful discussion and to get the most from the online session, it is suggested to categorize the discussion in three different areas. 1) Proposals which discusses the feature scope 2) Trigger Condition. 3) LS to RAN4
2.1	On Generic Feature scope-based proposals
[R2-2100324],  [R2-2100670], [R2-2101043], [R2-2101157] and [R2-2101836] provides analysis that Cell detection of a neighbouring cell can only be performed on the cell downlink anchor carrier. Currently, it cannot be foreseen on the benefit of supporting non-anchor carrier measurement. With the consideration on reducing the impacts on the current specification, it is not advisable to support such feature.  NRS reception on non-anchor carrier of the neighbour cell is not useful for cell selection for RRC re-establishment
[bookmark: _Toc62235837]Neighbour cells measurement (detection and measurements) are performed only on the anchor carrier. 
[R2-2100324],  [R2-2100670] and [R2-2101836] provide the view that the Inter-Frequency measurement can be essential for the scenario that the UE moves to the neighbor cells all with inter-frequency, if inter-frequency measurement is not supported, the UE will be hard to find a suitable cell. Therefore, it is necessary to support inter-frequency measurement. What’s more, it also depends on the RAN4’s requirement.   
[bookmark: _Toc62235838]Inter-frequency measurement is supported for NB-IOT UEs in Connected mode for the purpose of reducing the reestablishment duration. 
[R2-2100513], [R2- 2101056] mentions that NW may provide assistance data to help UE to perform neighbor cell measurements for the purpose of reducing the latency.
[R2-2100513] further provides some detailed analysis that one of the reasons for long latency is also because of long duration taken for the UE to search and acquire System information of new cell. The search time and system information acquisition related delay can be further minimized if the UE knows about the potential target cells in advance prior to RLF. Network assistance information for early measurements should support inclusion of selected system information parameters for faster re-establishment.
On the other hand [R2-2101329] provdes the view that considering that the network may not determine only one target cell at that time, the system information of multiple candidate cells has to be delivered to UE that would require much storage in UE and cause more UE power consumption. Therefore, we worry that the optimization on SI acquisition may introduce too much complexity but will not benefit much.
[bookmark: _Toc62235839]RAN2 to discuss whether selected system information parameters, e.g., SI needed for cell selection and SI needed for initial access, is provided to complete re-establishment faster.
[R2- 2101056] provides the view that the potential enhancements for shortening the time to perform reestablishment mechanism would not be useful for static and stationary UEs/devices and thus should be up to UE to decide on whether to make the decision and consider the mechanism. 
[bookmark: _Toc62235840]RAN2 to agree that the solution should not be mandated to all devices and is thus optional

2.2	Trigger Condition for measurement and Fast RLF
R2-2101113, R2-2100670 discusses the need of trigger condition.
Considering, the neighbor cell measurement to take place before RLF is beneficial to reduce the time taken to RRC reestablishment to another cell as in WID, the following options could be further discussed to trigger the neighbour cell measurement before the RLF procedure to assist the cell selection procedure to find suitable frequency or cell.
· Option1, the neighbour cell measurement could be trigger when the serving cell channel quality is lower than a threshold.

· Option2, the neighbour cell measurement could be trigger based on the RLM procdure. For example, after n number of consecutive "out-of-sync" indications for PCell is detected.

· Option 3: combination of option1 and option2; multiple triggers (e.g., a configured threshold of RSRP/RSRQ, T310) are applied, the neighbour cell measurement would be triggered whichever the configured threshold of RSRP/RSRQ is met or T310 starts.

Further [ R2-2101043] discusses fast RLF and views RLF is a mobility procedure rather than an abnormal case.  In that case, it is preferable to move to a better cell sooner than later, this will improve the ‘user’ experience. In LTE and NR, fast RLF recovery (or T312 based fast failure recovery) was introduced to address the late handover case and reduce the interruption time.
Hence a fourth option is provided as below which besides the trigger condition for measurement also considers the early RLF criteria.
· Option 4: Similar approach as LTE. T312 is configured with event A3 “Neighbour becomes amount of offset better than PCell/ PSCell” and started upon TTT expiry if T310 is already running. RLF is declared when T312 expires.

· Early RLF termination is enabled by the eNB
· T312 is started when triggering criteria is fulfilled and T310 is running 
· Triggering criteria: (serving cell NRSRP below threshold) and (neighbour cell NRSRP offset better than serving cell NRSRP)
· The value of T312, serving cell NRSRP threshold and offset are configurable

For Option 4 it should also be noted that [R2-2100324, R2-2101329] provides view that:  
[bookmark: _Toc62204691]Using a (short) T312 would reduce the opportunity of recovery from packet loss and inevitably lead to an increase in occurrences of RLF, so the benefits of shorterT312 is not clear.

[bookmark: _Toc62204692]Triggering RLF based on availability of measurement results alone may lead to sub optimum performance of the re-establishment procedure. 

[bookmark: _Toc62235841]RAN2 to discuss trigger conditions for neighour cell measurements and some options listed below 
[bookmark: _Toc62235842]Option1: The neighbour cell measurement could be trigger when the serving cell channel quality is lower than a threshold.
[bookmark: _Toc62235843]Option2: the neighbour cell measurement could be trigger based on the RLM procedure. For example, after n number of consecutive "out-of-sync" indications for PCell is detected.
[bookmark: _Toc62235844]Option 3: combination of option1 and option2; multiple triggers (e.g., a configured threshold of RSRP/RSRQ, T310) are applied, the neighbour cell measurement would be triggered whichever the configured threshold of RSRP/RSRQ is met or T310 starts.
		
[bookmark: _Toc62235845]RAN2 to discuss whether early RLF similar to LTE is supported for NB-IoT
[bookmark: _Toc62235846]Similar approach as LTE. T312 is configured with event A3 “Neighbour becomes 		amount of offset better than PCell/ PSCell” and started upon TTT expiry if T310 is already running. RLF is declared when T312 expires.



2.3	RAN4 LS
Some potential questions to RAN4 are listed in draft LS: R2-2100325 and R2-2101399. RAN2 to have an email discussion and decide the questions that need to be requested to RAN4. Further measurement occassion discussion mentioned in [R2-2100324]] can be also discussed via email discussion.
[bookmark: _Toc62235847]RAN2 to discuss information needed from RAN4 to help arrive at a solution for connected mode neighbour cell measurements including measurement occasions.
Conclusion
In the previous sections we made the following observations: 
Observation 1	Using a (short) T312 would reduce the opportunity of recovery from packet loss and inevitably lead to an increase in occurrences of RLF, so the benefits of shorterT312 is not clear.
Observation 2	Triggering RLF based on availability of measurement results alone may lead to sub optimum performance of the re-establishment procedure.


Based on the discussion in the previous sections we propose the following:
Proposal 1	Neighbour cells measurement (detection and measurements) are performed only on the anchor carrier.
Proposal 2	Inter-frequency measurement is supported for NB-IOT UEs in Connected mode for the purpose of reducing the reestablishment duration.
Proposal 3	RAN2 to discuss whether selected system information parameters, e.g., SI needed for cell selection and SI needed for initial access, is provided to complete re-establishment faster.
Proposal 4	RAN2 to agree that the solution should not be mandated to all devices and is thus optional
Proposal 5	RAN2 to discuss trigger conditions for neighour cell measurements and some options listed below
Option1: The neighbour cell measurement could be trigger when the serving cell channel quality is lower than a threshold.
Option2: the neighbour cell measurement could be trigger based on the RLM procedure. For example, after n number of consecutive "out-of-sync" indications for PCell is detected.
Option 3: combination of option1 and option2; multiple triggers (e.g., a configured threshold of RSRP/RSRQ, T310) are applied, the neighbour cell measurement would be triggered whichever the configured threshold of RSRP/RSRQ is met or T310 starts.
Proposal 6	RAN2 to discuss whether early RLF similar to LTE is supported for NB-IoT
Similar approach as LTE. T312 is configured with event A3 “Neighbour becomes 	 amount of offset better than PCell/ PSCell” and started upon TTT expiry if T310 is already running. RLF is declared when T312 expires.
Proposal 7	RAN2 to discuss information needed from RAN4 to help arrive at a solution for connected mode neighbour cell measurements including measurement occasions.
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