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12.3	Even further mobility enhancement in E-UTRAN
(LTE_feMob-Core; leading WG: RAN2; REL-16; started: Jun 18; target; Dec 19; WID: RP-181544)
Time budget: 1 TU
Documents in this agenda item will be handled in a break out session
12.3.1	Organizational
Including incoming LSs and rapporteur inputs (if any)
12.3.2	Reduction in user data interruption during handover
Including analysis of current interruption and possible solutions to reduce the interruption time, e.g.
· Details of the solution directions with split bearer (e.g. how does PDCP relocation/reordering work, security impacts, duplication of data, need for dual RRC) 
· Details of the solution directions with non-split bearer (e.g. how does PDCP relocation/reordering work, security impacts, duplication of data, need for dual RRC)

General discussion and comparison of split and non-split bearer solutions
· What are the protocol architecture differences envisioned for the solutions?
· What are the main open issues for each solution direction?
· What are the commonalities with any solution direction?
· How do we ensure the procedures are not too complicated?
R2-1816693	Performance evaluation for simultaneous connectivity	Intel Corporation	discussion	Rel-16	LTE_feMob-Core	R2-1814053
-	Chairman wonders whether these results are applicable to both split and non-split mechanisms. Intel thinks this is applicable to both.
-	Ericsson wonders what split and non-split mean. We don’t have very clear terminology on these.
-	Samsung wonders if this takes into account RAN4 feedback on simultaneous connectivity. Intel clarifies the simulations are based on simultaneous connection, but not how this is accomplished exactly. Nokia wonders which RAN4 feedback is being discussed since we haven’t received the LS yet. QC agrees. LGE agrees. Samsung clarifies there was an official offline discussion in RAN4 reflector on this. Ericsson thinks we can support simultaneous connectivity at least in some cases already now (e.g. CA). Samsung thinks it only works in intra-frequency synchronous networks.
O3
[bookmark: _GoBack]-	LGE wonders if the architecture can support RLM in both legs. Intel clarifies there are different RLM modelling options in the simulator.
-	MediaTek thinks the benefits depend on the exact mechanism. vivo thinks we could have different solutions for HOF and RLF. Currently we have no RLM during HO. Xiaomi agrees we should consider RLM for both links.


Agreements
1	We aim to consider some form of multiple connectivity during study phase depending on RAN4 reply on applicability to different scenarios.

[104#xx][LTE/feMOB]  Solution directions for minimizing user data interruption for UL/DL (Nokia)
Discuss the details of potential solution directions for split and non-split bearers and compare the solutions. Proponents should indicate the assumptions on UE (e.g. RF requirements). Consider at least the evaluation metrics agreed last time, RLM, data forwarding, user data interruption, RF requirements (e.g. 2Rx/2Tx).
Two-stage discussion: First stage (2 weeks) to identify structure of discussion document, second stage to define and compares the solutions directions.
	Intended outcome: Email discussion summary with candidate solutions.
	Deadline:  Thursday 2019-02-07 


R2-1816947	Solutions on Reduction in user data interruption	CATT	discussion	Rel-16	LTE_feMob-Core
R2-1816859	General requirements of multiple connectivity based mobility	ZTE Corporation, Sanechips	discussion	LTE_feMob-Core
R2-1816694	Protocol stack comparison between split bearer and non-split bearer option for simultaneous connectivity handover	Intel Corporation	discussion	Rel-16	LTE_feMob-Core
R2-1816930	Comparison of DC-based and eMBB-based handover	OPPO	discussion
R2-1816514	Analysis on split-bearer and non-split bearer solutions	MediaTek Inc.	discussion
R2-1816785	Reducing User Data Interruption during Handover for LTE	InterDigital	discussion	Rel-16	LTE_feMob-Core
R2-1817811	Key metrics analysis for LTE HO architecture solution discussion 	Qualcomm India Pvt Ltd	discussion	Rel-16	LTE_feMob-Core
R2-1818323	single uplink feedback for dual downlink data transmission	Huawei, HiSilicon	discussion	Rel-16	LTE_feMob-Core
R2-1818139	Discussion of ‘0ms’ interruption handover in context of E-UTRAN	CMCC	discussion

Non-split bearer solutions: eMBB-based solutions
· How is bearer handling done?
· How does PDCP reordering work with eMBB?
· What are the security impacts and when does UE apply security keys?
· Is duplication of data needed?
· Do we need for dual RRC? 
R2-1817692	Alternative eMBB handover procedure with close-to-zero ms interruption	Nokia, Nokia Shanghai Bell	discussion	Rel-16	LTE_feMob-Core
R2-1816927	Control plane consideration for enhanced MBB based handover	OPPO	discussion
R2-1816929	User plane consideration for enhanced MBB based handover	OPPO	discussion
R2-1817813	LTE Mobility Enhancements	Qualcomm India Pvt Ltd	discussion	Rel-16	LTE_feMob-Core	R2-1814206
R2-1817691	Non-split bearer solution for reducing the service interruption time in HO	Nokia, Nokia Shanghai Bell	discussion	Rel-16	LTE_feMob-Core
R2-1816695	Detail for non-split bearer option for simultaneous connectivity	Intel Corporation	discussion	Rel-16	LTE_feMob-Core
R2-1816860	Discussion on non-split bearer based mobility	ZTE Corporation, Sanechips	discussion	LTE_feMob-Core
R2-1816296	Interruption time reduction for MBB	Samsung	discussion	Rel-16	LTE_feMob-Core	R2-1813626
R2-1817396	Enhancements to Make-Before-Break	Ericsson	discussion	Rel-16	LTE_feMob-Core
R2-1816946	Further Consideration on Simultaneous Connectivity Handover	CATT	discussion	Rel-16	LTE_feMob-Core
R2-1818077	Performance evaluations of eMBB solution	Huawei, HiSilicon	discussion	Rel-16	LTE_feMob-Core
R2-1818078	Details of eMBB solution	Huawei, HiSilicon	discussion	Rel-16	LTE_feMob-Core

Split bearer solutions: DC-based solutions
· Do we need full DC or just something similar to DC?
· How is bearer handling done?
· How does PDCP relocation work with DC?
· What are the security impacts and when does UE apply security keys?
· Is duplication of data needed?
· Do we need for dual RRC? 
R2-1818079	Performance evaluations of DC-based handover solution	Huawei, HiSilicon	discussion	Rel-16	LTE_feMob-Core
R2-1816331	CP signalling and procedure of DC handover	vivo	discussion	Rel-16	LTE_feMob-Core	R2-1814192
R2-1817690	Split bearer solution for reducing the service interruption time in HO	Nokia, Nokia Shanghai Bell	discussion	Rel-16	LTE_feMob-Core
R2-1818080	Details of DC-based handover solution	Huawei, HiSilicon	discussion	Rel-16	LTE_feMob-Core
R2-1816926	Control plane consideration for DC-based handover	OPPO	discussion
R2-1816445	Alternative for security key change and reducing signalling overhead in DC based HO	LG Electronics Inc.	discussion	LTE_feMob-Core
R2-1816928	User plane consideration for DC-based handover	OPPO	discussion
R2-1817395	DC based handover	Ericsson	discussion	Rel-16	LTE_feMob-Core
R2-1816432	Consideration of the RRC support of DC HO	vivo	discussion	Rel-16	LTE_feMob-Core
R2-1816332	UP architecture and impacts of split bearer handover	vivo	discussion	Rel-16	LTE_feMob-Core	R2-1814193
R2-1816861	Discussion on split bearer based mobility	ZTE Corporation, Sanechips	discussion	LTE_feMob-Core
R2-1816295	Overview of potential MBB enhancements	Samsung	discussion	Rel-16	LTE_feMob-Core	Late

Single vs. dual RRC during HO
R2-1816513	Single/Dual RRC for multiple connectivity during HO	MediaTek Inc.	discussion
R2-1817097	Handover robustness improvement for simultaneous connectivity handover	China Telecom	discussion	Rel-16	LTE_feMob-Core
R2-1818169	Discussion on single RRC or dual RRC for non split-bearer	Beijing Xiaomi Software Tech	discussion

Security aspects
R2-1817475	Key Change in DC based HO	Apple Inc.	discussion	Rel-16	LTE_feMob-Core
R2-1817084	Security and L2 aspects for simultaneous HO	Sony	discussion	Rel-16	LTE_feMob-Core

RACHless solutions
R2-1816297	RACH-less enhancements for reduced interruption time	Samsung	discussion	Rel-16	LTE_feMob-Core	R2-1814622
R2-1817397	RACH-less handover robustness	Ericsson	discussion	Rel-16	LTE_feMob-Core
The document below has been moved from 12.3.4
R2-1818087	Enhancements to RACH-less solution	Huawei, HiSilicon	discussion	Rel-16	LTE_feMob-Core

12.3.3	Handover robustness improvements
Including analysis of handover robustness issues in Rel-15 and possible solutions to improve that, e.g.
· Details of the solution directions that improve handover robustness over existing Rel-15 methods (including how to combine the robustness solution with interruption reducing solutions)
· Performance evaluation (e.g. via simulation results) of candidate schemes (including indication of how the mobility robustness improvement is evaluated, e.g. via HOF/RLF rate)

Conditional handover performance evaluations via simulations
· Is there mobility robustness benefit from conditional HO?
R2-1818048	Simulation Results on Conditional Handover	ETRI	discussion	Rel-16	LTE_feMob-Core	R2-1815245
-	Chairman wonders if we should support CHO. MediaTek supports CHO. Huawei thinks UL signalling overhead is important to analyze, which is not done in this paper. Ericsson thinks CHO is a broad term and would prefer to talk about pre-condition for executing the handover. QC thinks some sort of CHO is needed but for robustness only. vivo doesn’t think UL overhead is large. Nokia shares some of the observation in this paper but also thinks we should be careful what “conditional HO” means.
-	Huawei would like to ensure network controls the handover. vivo thinks UE triggers the handover based on condition. Intel thinks the important part is that UE is pre-configured with HO command and UE only triggers the HO if the condition is met.
-	vivo would like to consider also SCG change.


Agreements
1	RAN2 will consider a conditional handover: This is defined as UE having network configuration for initiating access to a target cell based on configured condition(s). 
2	Usage of conditional handover is decided by network. UE evaluates when the condition is valid.
=>	FFS on the exact details of the procedures


R2-1817687	Performance of Conditional Handover – simulation results	Nokia, Nokia Shanghai Bell	discussion	Rel-16	LTE_feMob-Core
R2-1818049	TTT in Conditional Handover	ETRI	discussion	Rel-16	LTE_feMob-Core	R2-1815246
R2-1817400	Simulation results for conditional handover in LTE	Ericsson	discussion	Rel-16	LTE_feMob-Core
R2-1816692	Performance evaluation of conditional handover	Intel Corporation	discussion	Rel-16	LTE_feMob-Core	R2-1814052
R2-1816960	Performance Evaluation and Implication for Conditional HO	MediaTek Inc.	discussion
R2-1817098	Simulation for conditional handover	China Telecom	discussion	Rel-16	LTE_feMob-Core


Conditional HO: Details of the solution
R2-1817399	Conditional handover in LTE	Ericsson	discussion	Rel-16	LTE_feMob-Core

P2
-	Lenovo supports the proposal but wonders if we can have different conditions for different cells. LGE also supports the proposal and thinks we could have different conditions for different cells. Huawei has concern on P2 and thinks at most one cell is beneficial. There could be overhead with multiple CHO cells configured. Interdigital supports P2 and thinks it’s up to network how many cells are configured. QC supports P2 since standards should allow flexibility. Nokia thinks a single cell provides most gains and could be sufficient for LTE. Apple also supports P2.
-	MediaTek wonders what multiple cells means in this context. Can UE retain more than one CHO target, or does this require two configurations? Ericsson clarifies that network can configure several cells for CHO in one configuration. Whether we allow two configurations needs more studies.
-	vivo wonders how network decides which cell to use for CHO. Chairman thinks this is network implementation.
-	Intel wonders what resources are reserved at network side for CHO. Nokia thinks this would be similar as in legacy HO. UE context would be stored at every cell. Intel wonders if the storage is a problem for network since this happens at other times. Nokia thinks admission control can be an issue and might reserve some radio resources at network side.
-	MediaTek wonders how UE handles multiple CHO targets: when network sends second cell as a target, does it disregard any previous cell given as target? Nokia thinks UE only has a single target at any given time.
-	QC wonders if this is about one configuration (potentially with multiple cells) or one configuration with one target cell at a time. Ericsson thinks UE can have multiple targets, but details are FFS. 

Agreements
1	Support configuration of one or more candidate cells for conditional handover.
=>	FFS how many candidate cells (UE and network impacts should be clarified).

R2-1818047	Considerations on Conditional Handover	ETRI	discussion	Rel-16	LTE_feMob-Core	R2-1815244
R2-1816786	Conditional Handover for LTE mobility robustness	InterDigital	discussion	Rel-16	LTE_feMob-Core
R2-1816691	Discussion of conditional handover	Intel Corporation	discussion	Rel-16	LTE_feMob-Core	R2-1814051

R2-1816334	Signaling procedures of conditional handover	vivo	discussion	Rel-16	LTE_feMob-Core	R2-1814194
R2-1816333	Mobility robustness evaluation for conditional handover	vivo	discussion	Rel-16	LTE_feMob-Core
R2-1816931	Discussion on the conditional handover	OPPO	discussion	R2-1813795
R2-1816932	Discussion on failure handling of handover	OPPO	discussion	R2-1813796
R2-1816959	Conditional Handover Procedures	MediaTek Inc.	discussion
R2-1817082	Dual event based Early  handover	Sony	discussion	Rel-16	LTE_feMob-Core
R2-1817546	Conditional handover in LTE system	Lenovo, Motorola Mobility	discussion	Rel-16	LTE_feMob-Core
R2-1817686	Baseline of Conditional Handover and its optional enhancements	Nokia, Nokia Shanghai Bell	discussion	Rel-16	LTE_feMob-Core
R2-1818081	Performance evaluations of Pre-Condition based handover solution	Huawei, HiSilicon	discussion	Rel-16	LTE_feMob-Core
R2-1818082	Details of Pre-Condition based handover solution	Huawei, HiSilicon	discussion	Rel-16	LTE_feMob-Core
R2-1818083	Comparison of Pre-Condition based handover solution and existing means	Huawei, HiSilicon	discussion	Rel-16	LTE_feMob-Core
R2-1818332	Consideration to Support Conditional HO	LG Electronics Inc.	discussion	Rel-16	LTE_feMob-Core	R2-1815498
R2-1818382	Conditional Handover making up for LTE baseline HO	Samsung R&D Institute UK	discussion

General mobility robustness aspects
R2-1817685	On the scope of mobility robustness	Nokia, Nokia Shanghai Bell	discussion	Rel-16	LTE_feMob-Core
R2-1817398	Overview on mobility robustness enhancements in LTE	Ericsson	discussion	Rel-16	LTE_feMob-Core


Combination of mobility robustness solution with solution minimizing user data interruption
R2-1817829	LTE Mobility Enhancements	Qualcomm India Pvt Ltd	discussion	Rel-16	LTE_feMob-Core	R2-1814206
The document below has been moved from 12.3.2
R2-1818046	Conditional Make-Before-Break Handover	ETRI	discussion	Rel-16	LTE_feMob-Core	R2-1815243


Other mobility robustness enhancements
R2-1817404	Enhancements to re-establishment procedure in LTE	Ericsson	discussion	Rel-16	LTE_feMob-Core
R2-1817688	Considerations for failure recovery in LTE	Nokia, Nokia Shanghai Bell	discussion	Rel-16	LTE_feMob-Core
R2-1817401	Repetition of RRC messages at handover	Ericsson	discussion	Rel-16	LTE_feMob-Core
R2-1817403	Enhancing the handling of timer T312	Ericsson	discussion	Rel-16	LTE_feMob-Core
R2-1817474	Improvements on HO Robustness in LTE	Apple Inc.	discussion	Rel-16	LTE_feMob-Core
R2-1818084	PDCP duplication for improving robustness	Huawei, HiSilicon	discussion	Rel-16	LTE_feMob-Core	R2-1815224
R2-1817083	Uplink based HO,	Sony	discussion	Rel-16	LTE_feMob-Core
12.3.4	Other
Including discussion on whether the solutions in the WID should be applicable for LTE connected to 5GC.

Should the mobility procedures support also LTE connected to 5GC?
The document below has been moved from 12.3.1
R2-1817096	Consideration on the LTE5GC applicability	China Telecom	discussion	Rel-16	LTE_feMob-Core
-	Intel thinks this WID is where the LTE/5GC work belongs if it’s somewhere. Nokia would like to deprioritize work between LTE/EPC and LTE/5GC. Samsung thinks we might want to prioritize features that work equally well for EPC and 5GC. QC thinks lossless HO is not possible between EPC and 5GC. Intel thinks we should first focus on solutions and then their CN applicability. We don’t need to consider NR PDCP and Xn interface. Samsung thinks we should prioritize good solutions, which by nature would likely work for EPC and 5GC both.

Agreements
1	We will prioritize solutions for LTE/EPC in this WID. Can discuss LTE/5GC support based on Stage-3 details. 
2	Do not consider solutions for handover between LTE/EPC and LTE/5GC. 

R2-1816948	Clarification of the Scope for LTE connectivity to 5G-CN	CATT	discussion	Rel-16	LTE_feMob-Core	R2-1814480
R2-1817402	Scenarios for mobility enhancements	Ericsson	discussion	Rel-16	LTE_feMob-Core
R2-1817689	On enhancing the mobility of E-UTRA connected to 5GC	Nokia, Nokia Shanghai Bell	discussion	Rel-16	LTE_feMob-Core
The document below has been moved from 12.3.2
R2-1816335	Consideration on 5GC support of LTE mobility enhancement	vivo	discussion	Rel-16	LTE_feMob-Core
R2-1818085	Considerations on LTE-5GC for feMob	Huawei, HiSilicon	discussion	Rel-16	LTE_feMob-Core
R2-1818086	[DRAFT] LS on the scope of the WI feMob	Huawei	LS out	Rel-16	LTE_feMob-Core	To:RAN3

Other topics
R2-1818088	Summary of candidate solutions	Huawei, HiSilicon	discussion	Rel-16	LTE_feMob-Core
R2-1818089	Considerations on failure handlings	Huawei, HiSilicon	discussion	Rel-16	LTE_feMob-Core
R2-1818090	RAN2 impacts due to RAN4 and RAN1 feedbacks	Huawei, HiSilicon	discussion	Rel-16	LTE_feMob-Core
R2-1817405	Measurement reporting overhead reduction based on enhanced event triggering	Ericsson	discussion	Rel-16	LTE_feMob-Core
R2-1816465	Discussion on Capability Coordination for LTE Mobility Enhancements	OPPO	discussion


Summary

Comeback on Friday
None.

LTE feMOB:
None.

Email discussions:

[104#xx][LTE/feMOB]  Solution directions for minimizing user data interruption for UL/DL (Nokia)
Discuss the details of potential solution directions for split and non-split bearers and compare the solutions. Proponents should indicate the assumptions on UE (e.g. RF requirements). Consider at least the evaluation metrics agreed last time, RLM, data forwarding, user data interruption, RF requirements (e.g. 2Rx/2Tx).
Two-stage discussion: First stage (2 weeks) to identify structure of discussion document, second stage to define and compares the solutions directions.
	Intended outcome: Email discussion summary with candidate solutions.
	Deadline:  Thursday 2019-02-07 
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