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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	Yes



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
The following physical layer aspects for mobility enhancements have been identified in RAN1#96 and are to be further studied (but not limited to):
· Potential physical layer aspects of RACH-less HO
· TA for target cell (if applicable)
· Power control for PUSCH for the target cell
· UL grants configuration 
· Tx/Rx beam related aspects
· PUSCH transmission aspects (e.g. repetition, etc.)
· Potential physical layer aspects of dual connectivity (DC) based HO
· Feasibility/applicability (with respect to various Tx/Rx RF capability and carrier frequencies of source/target cell)
· PDCCH monitoring for source and target cells.
· Procedures related to DL/UL operation
· Power control for PUSCH/PUCCH/SRS 
· Tx/Rx beam related aspects 
· Note: this may interact with multi-TRP discussion in Rel-16 eMIMO
· Potential physical layer aspects of Make-before-break (MBB) related to 0ms HO interruption latency (if supported)
· If supported, whether or not PHY impacts are similar/the same to those under dual connectivity (DC) based HO
· Potential physical layer aspects of solutions/enhancements that are not explicitly mentioned in the WID
· Measurement procedure to provide low latency reports (e.g. L1 based measurements)
· Methods of conveying QCL information for target cell (e.g. MAC CE based indication of QCL information for target cell)
· Link recovery on non-serving cells

2.1.2	Remaining Open issues
Evaluations on potential solutions based on RAN2 LS and the physical layer aspects identified by RAN1;
To specify the solutions and agreements agreed during the above study phase. [RAN2/RAN1/RAN3/RAN4];

2.2	RAN2
2.2.1	Agreements
RAN2#105
The work plan in R2-1900873 is agreed (without the proposals).
Regarding Scenarios and scope of the work:
1	We will study at least conditional handover as one solution for handover robustness improvements. 
2	We should consider how solutions work in FR2.
3	The UE ability to simultaneously receive and transmit to/from the source and target cells is to be considered in the study on NR mobility enhancements. 
4	We prioritize on intra-NR handovers in this WID.
Regarding the evaluation criteria:
1	Solution proposals should consider at least the following evaluation criteria: 
	- Mobility robustness 
	- Interruption time
2	Other criteria to be considered are: 
	- Applicable deployment scenarios 
	- Signalling overhead 
	- Specification effort 
	- UE/network complexity
Regarding how to capture agreements:
Rely on chairman’s notes to capture agreements in the initial phase of the work item. Rapporteur will start a running stage-2 CR when work item phase starts.
Reduction in user data interruption during handover or SCG change:
We will consider DC-based solutions in study phase. Proponents are encouraged to come up with joint solutions and evaluation using the agreed criteria.
We will consider non-DC-based solutions in study phase. Proponents are encouraged to come up with joint solutions and evaluation using the agreed criteria.
Handover robustness improvements:
An email discussion is allocated on comparison between LTE and NR. Consider both FR1 and FR2. Discuss whether NR CHO is different than LTE. 
An email discussion is allocated to approve the LS to RAN1/4 on whether their feedback for LTE is also applicable for NR;


2.2.2	Remaining Open issues 
· To study solution(s) to reduce interruption time during HO/SCG change focusing on the following identified solutions but not limited. 
· Handover/SCG change with simultaneous connectivity with source cell and target cell. 
· Make-before-break 
· RACH-less handover 
· To study solution(s) to improve HO/SCG change reliability and robustness especially considering challenges in high/med frequency focusing on the following identified solutions but not limited. 
· Conditional handover 
· Fast handover failure recovery 
· To specify the solutions and agreements agreed during the above study phase. [RAN2/RAN1/RAN3/RAN4];
· Remaining open key issues under discussion in FS_5G_URLLC SI and RAN dependencies:
- KI #2 Supporting low latency and low jitter during handover: The KI is pending on inputs from RAN WG based on progress of “NR mobility enhancements” as indicated in RAN LSs S2-1812448(R2-1819065) and S2-1812469(R3-187225).

2.3	RAN3
2.3.1	Agreements
No discussion since no TU allocated in RAN3#103.
2.3.2	Remaining Open issues
To specify the solutions and agreements agreed during the above study phase. [RAN2/RAN1/RAN3/RAN4];

2.4	RAN4
2.4.1	Agreements
The way forward on R16 NR mobility enhancement in R4-1902547 has been approved:
Agreements on Handover/SCG change with simultaneous connectivity with source cell and target cell:
· RAN4 to study the feasibility of simultaneous connectivity to both serving and target NR cells in different scenarios.
· the RAN4 response in LS (R4-1902030) in R16 LTE FeMobility WI can be used as starting point.
· On top of response in LS (R4-1902030) at least the following additional aspects shall be considered:
· Same or different SCS between the source and target cells.
· Handover involving cell(s) in FR2, where Tx/Rx beamforming is used.
Agreements on make-before-break handover:
· RAN4 confirms the feasibility of make-before-break handover in at least FR1 intra-frequency synchronous deployment when source and target cells have the same BW and SCS.
· Feasibility (and corresponding conditions if feasible) of make-before-break handover in other scenarios will be further studied according  to RAN2 progress.
Agreements on RACH-less handover:
· RAN4 confirms the feasibility of RACH-less handover in FR1 for at least 
· intra-frequency synchronous case with same SCS between source and target cells
· same TA or zero TA between source and target cells.
· Single BS Tx beam deployment
· Feasibility (and corresponding conditions if feasible) of RACH-less handover in other scenarios will be further studied according  to RAN2 progress.


2.4.2	Remaining Open issues
Evaluations on potential solutions based on RAN2 LS and issues identified in RAN4 way forward;
To specify the solutions and agreements agreed during the above study phase. [RAN2/RAN1/RAN3/RAN4];
Specify the necessary UE performance requirements for the specified enhancements.

2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
Based on the joint RAN-SA#80 session the items relevant for this section are shown in http://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS_80/Docs/SP-180561.zip and summarized below:
	Work Area
	SA WIDs
	Rapporteurs
	RAN WIDs
	Rapporteurs

	URLLC for 5G
	FS_5G_URLLC
FS_Vertical_LAN
cyberCAV
	SA2: Hui.ni@huawei.com
SA2: Devaki.chandramouli@nokia.com
SA1: joachim.walewski@siemens.com
	FS_NR_L1enh_URLLC
FS_NR_unlic
FS_NR_IIOT
	RAN1: chengyan.cheng@huawei.com
RAN1: jingsun@qti.qualcomm.com
RAN2: dawid.koziol@nokia.com

	V2X for 5G
	FS_eV2XARC
	SA2: laeyoung.kim@lge.com
SA1: sungduck.chun@lge.com
	FS_NR_V2X
	RAN1: Hanbyul.seo@lge.com
Matthew.webb@huawei.com

	Positioning
	FS_eLCS
5G_HYPOS
	SA2: aiming@catt.cn
SA1: lionel.ries@esa.int
	FS_NR_POS
	RAN1:alexey.khoryaev@INTEL.COM
asbjorn.grovlen@ERICSSON.COM

	UE Capabilities
	FS_RACS
	SA2: harisz@qti.qualcomm.com
	FS_RACS_RAN
	RAN2: alex.hsu@mediatek.com

	5G Satellite Aspects
	FS_5GSAT_ARCH
5GSAT
	SA2: cyril.michel@thalesaleniaspace.com
SA1: cyril.michel@thalesaleniaspace.com
	FS_NR_NTN_solutions
	RAN3: nicolas.chuberre@thalesaleniaspace.com



RAN and SA rapporteurs are requested to fill in these clauses jointly.
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
1) R1-1903537 Summary of discussions on physical layer aspects of enhanced mobility  	Intel Corporation
2) R1-1901779	Discussion on NR Mobility Enhancements in Physical Layer	ZTE
3) R1-1902249	Physical Layer Aspects for Mobility Enhancements	Samsung
4) R1-1902463	Physical layer aspects of enhanced mobility	Intel Corporation
5) R1-1902528	Lower-layer mobility enhancements	Ericsson
6) R1-1903024	On Mobility Enhancements during HO	Qualcomm Incorporated
7) R1-1903113	Overview on NR mobility enhancements	Huawei, HiSilicon
8) R1-1903138	On mobility enhancements during cell change	Nokia, Nokia Shanghai Bell
9) R1-1903114	Discussion on scenarios for mobility enhancements	Huawei, HiSilicon
10) R1-1903115	Details on mobility enhancements	Huawei, HiSilicon
11) R2-1900029	Reply LS on supporting low latency and low jitter during handover procedure (R3-187225; contact: OPPO)	RAN3	
12) R2-1900065	LS on 5G_URLLC (S2-1813333; contact: Huawei)	SA2	
13) R2-1900398	Scope and ways of working for NR mobility enhancements WI	Ericsson
14) R2-1900399	Scenarios for NR mobility enhancements	Ericsson
15) R2-1900400	Evaluation criteria for NR mobility enhancements
16) R2-1900873	Work plan for NR mobility enhancement	Intel Corporation
17) R2-1901959	Initial considerations for NR mobility enhancements	CMCC
18) R2-1900184	User plane consideration for DC-based handover for NR mobility	OPPO	
19) R2-1900185	User plane consideration for eMBB based handover for NR mobility	OPPO	
20) R2-1900280	Solutions on Reduction in User Data Interruption for NR	CATT	
21) R2-1900281	Consideration on Reducing Interruption Time for single TX UE	CATT	
22) R2-1900356	Comparison of Mobility Interruption time reduction solutions	Qualcomm Incorporated
23) R2-1900357	Clarification on Mobility interruption time definition and performance requirements	Qualcomm Incorporated	
24) R2-1900358	Control Plane handling and procedures to support Make-Before-Break (MBB) HO	Qualcomm Incorporated
25) R2-1900359	Control Plane handling and procedures to support Dual Connectivity Role Switch (DCRS) based HO	Qualcomm Incorporated
26) R2-1900360	User Plane changes to minimize the mobility interruption during Make-Before-Break (MBB) HO	Qualcomm Incorporated
27) R2-1900361	User Plane changes to minimize the mobility interruption during Dual Connectivity Role Switch (DCRS) based HO	Qualcomm Incorporated
28) R2-1900362	Lossless Make-Before-Break (MBB) HO support for Low latency, high reliability services	Qualcomm Incorporated
29) R2-1900363	RACH-Less HO design considerations	Qualcomm Incorporated
30) R2-1900364	Single Tx/Rx handling during MBB HO	Qualcomm Incorporated
31) R2-1900401	Make-Before-Break handover	Ericsson
32) R2-1900402	DC based handover	Ericsson
33) R2-1900403	RACH-less handover in NR	Ericsson
34) R2-1900435	0ms Interruption HO/SCG change with MR-DC Operations	Mediatek Inc.	
35) R2-1900436	Solutions to Reduce HO Interruption in NR and LTE	MediaTek Inc.
36) R2-1900501	2-step RACH in mobility enhancement	vivo	
37) R2-1900502	RACH-less with SSB association	vivo	
38) R2-1900609	Potential Solutions for Reducing Service Interruption in NR Handover	Nokia, Nokia Shanghai Bell	
39) R2-1900704	Discussion on RACH-less solution	Huawei, HiSilicon	
40) R2-1900705	DC based scheme for 0ms interruption handover	Huawei, HiSilicon
41) R2-1900706	Comparison of DC based and eMBB based handover solution	Huawei, HiSilicon	
42) R2-1900707	Security key change without L2 reset	Huawei, HiSilicon	
43) R2-1900708	DC for intra-frequency mobility in NR	Huawei, HiSilicon	
44) R2-1900712	Mobility enhancements in CU-DU case	Huawei, HiSilicon	
45) R2-1900797	Discussion on the support of DC based mobility solutions in NR	ZTE Corporation, Sanechips
46) R2-1900798	Discussion on the support of RACH-less HO in NR	ZTE Corporation, Sanechips
47) R2-1900799	Discussion on mobility enhancements for SCG change	ZTE Corporation, Sanechips
48) R2-1900862	Comparison of DC-based and eMBB-based handover for NR mobility	OPPO	
49) R2-1900864	Control plane consideration for eMBB-based handover for NR mobility	OPPO	
50) R2-1900865	Control plane consideration for DC-based handover for NR mobility	OPPO	
51) R2-1900874	LS to RAN4/1 on feasibility for simultaneous connectivity for NR	Intel Corporation
52) R2-1900989	On Supporting Make-Before-Break in NR	Samsung
53) R2-1900990	Introducing Make-Before-Break in NR	Samsung
54) R2-1900991	On Supporting RACH-less in NR	Samsung
55) R2-1900996	Introducing RACH-less in NR	Samsung
56) R2-1900997	Introducing RACH-less in NR	Samsung
57) R2-1901041	Discussion on RACH-less handover mechanism for NR	ASUSTeK
58) R2-1901072	Overview of the data interruption time reduction mechanisms for NR	Samsung
59) R2-1901361	Summary of candidate solutions for interruption time reduction	Intel Corporation
60) R2-1901364	Detail for non-split bearer option for simultaneous connectivity	Intel Corporation
61) R2-1901398	SA2 LS for CN  based splitting	Intel Corporation
62) R2-1901428	Security key confusion for split and non-split architecture	Sony
63) R2-1901583	Reducing User Data Interruption during Handover in NR	InterDigital
64) R2-1901841	Key change in DC based HO	Apple	
65) R2-1901842	CA based HO	Apple	
66) R2-1901978	Consideration on Approaches to reduce Interruption Time during HO SCG change	CMCC
67) R2-1901979	Draft LS on the interruption time during HO SCG in NR 	CMCC
68) R2-1902107	Conditional Split based handover in NR	LG Electronics Inc.
69) R2-1902140	Discussion of the legacy “intra-cell handover” in NR	Huawei, HiSilicon
70) R2-1902213	Consideration for NR mobility enhancement	SHARP Corporation	
71) R2-1900162	Mobility Failure Recovery in NR	MediaTek Inc.
72) R2-1900282	Conditional Handover in NR	CATT	
73) R2-1900283	Performance Evaluation for Conditional Handover in NR FR2	MediaTek Inc.
74) R2-1900365	Conditional HO design considerations	Qualcomm Incorporated	
75) R2-1900366	RLF handling during MBB HO	Qualcomm Incorporated	
76) R2-1900404	Conditional handover	Ericsson	
77) R2-1900405	Triggering of conditional handover	Ericsson	
78) R2-1900406	Fast RLF triggering based on timer T312	Ericsson	
79) R2-1900407	Fast handover failure recovery	Ericsson	
80) R2-1900503	Consideration on the mobility robustness	vivo	
81) R2-1900504	Signaling procedures of conditional handover	vivo	
82) R2-1900607	RACH-less HO in beam-based system	Nokia, Nokia Shanghai Bell	
83) R2-1900608	Beam selection and consolidation enhancements	Nokia, Nokia Shanghai Bell	
84) R2-1900610	Enhanced Mobility Robustness in NR	Nokia, Nokia Shanghai Bell	
85) R2-1900611	Considerations on failure recovery in NR	Nokia, Nokia Shanghai Bell	
86) R2-1900709	Discussion on CHO solution in NR	Huawei, HiSilicon
87) R2-1900710	Discussion on duplication during handover procedure	Huawei, HiSilicon
88) R2-1900711	Consideration on fast HO failure recovery	Huawei, HiSilicon
89) R2-1900863	Discussion on failure handling of handover for NR mobility	OPPO	
90) R2-1900867	Conditional handover for NR Mobility Enhancements	OPPO	
91) R2-1900920	Conditional Handover in NR	ETRI	
92) R2-1900921	Faster Handover Failure Recovery	ETRI	
93) R2-1901004	Scenarios for handover robustness improvements in NR	NEC	
94) R2-1901069	Conditional handover in NR system	Lenovo, Motorola Mobility	
95) R2-1901355	Introduction of early RLF declaration or fast handover failure recovery for PSCell in MR-DC	Samsung R&D Institute India	
96) R2-1901357	Introduction of T312 for IRAT EUTRA measurement in NR	Samsung R&D Institute India
97) R2-1901362	Summary of candidate solutions for reliability	Intel Corporation	
98) R2-1901365	Further consideration on conditional handover	Intel Corporation	
99) R2-1901366	Performance evaluation on exit condition for conditional handover	Intel Corporation	
100) R2-1901429	Early Handover Trigger for NW controlled HO	Sony	
101) R2-1901546	On NR Mobility in FR2	Apple Inc.
102) R2-1901584	Details of Conditional Handover procedure for NR	InterDigital	
103) R2-1901585	Triggers for Conditional Handover in NR	InterDigital	
104) R2-1902064	NR specific simulation for the number of candidate cells in conditional handover	Samsung R&D Institute UK
105) R2-1902066	Configuration management aspects in conditional handover for NR	Samsung R&D Institute UK	
106) R2-1902067	Introduction of T312 in NR	Samsung R&D Institute UK, Qualcomm
107) R2-1902068	Further enhancement of T312 in NR	Samsung R&D Institute UK	
108) R2-1902069	Introducing T312 for Pcell in NR	Samsung R&D Institute UK	
109) R2-1902072	Applying T312 on serving frequency in NR	Samsung R&D Institute UK	
110) R2-1902108	Consideration to Support Conditional HO in NR	LG Electronics Inc.	
111) R2-1902161	Fast handover failure recovery with multiple RACH transmissions	LG Electronics Inc	
112) R2-1900800	Discussion on the scenarios to be considered	ZTE Corporation, Sanechips
113) R2-1900856	[DRAFT] Reply LS on supporting low latency and low jitter during handover procedure for SA2 URLLC	OPPO	
114) R2-1900857	Discussion on SA2 LS on supporting low latency and low jitter during handover procedure	OPPO	
115) R2-1900866	Discussion on Scenarios of NR Mobility Enhancements	OPPO		
116) R2-1902522	Offline discussion #802: LS to RAN1/4 on assumptions on UE tx/rx for NR mobility	Intel 
117) R2-1902523	[Draft] LS to RAN4/1 on feasibility for simultaneous connectivity for NR	Intel Corporation
118) R4-1902031	Way forward on R16 NR mobility enhancement  		Intel
119) R4-1902547	Way forward on R16 NR mobility enhancement	 Intel
120) R4-1900328	Discussion R16 NR mobility enhancement	Qualcomm Incorporated
121) R4-1901794	NR mobility enhancements Discussion	Nokia, Nokia Shanghai Bell
122) R4-1900150	Discussion on HO enhancement in NR from RRM perspective	Intel Corporation
123) R4-1901214	Discussion on RRM impacts of NR mobility enhancements	Huawei, HiSilicon



v04.81	31.07.2018		simplification of template and addition of cross-TSG aspects
v04.80	21.05.2018		minor adaptations for RAN #80
v04.79	26.02.2018		minor adaptations for RAN #79
v04.78	18.11.2017		minor adaptations for RAN #78
v04.77	06.08.2017		minor adaptations for RAN #77
v04.76	15.05.2017		minor adaptations for RAN #76
v04.75	31.01.2017		minor adaptations for RAN #75
v04.74	28.10.2016		minor adaptations for RAN #74
v04.73	01.09.2016		adaptations for RAN #73 (time units in extra Excel table, RAN6 reporting included)
v04.72	26.05.2016		adaptations for RAN #72 (introduction of NR & GERAN TUs)
v04.71	10.02.2016		minor adaptations for RAN #71
v04.70	30.10.2015		minor adaptations for RAN #70
v04.69	12.08.2015		minor adaptations for RAN #69
v04.68	21.05.2015		minor adaptations for RAN #68
v04.67	01.02.2015		minor adaptations for RAN #67
v04.66	16.11.2014		minor adaptations for RAN #66
v04.65	16.08.2014		minor adaptations for RAN #65
v04.64	22.05.2014		minor adaptations for RAN #64
v04.63	24.01.2014		restructuring for RAN #63 to cover Core & Perf. in one doc file
v03.62	11.11.2013		section 1.2.3 adapted for RAN #62
v03	11.08.2013		section 1.2.3 added on time budget
v02	07.05.2010		history added, some spelling corrections
v01	13.11.2009		First version of the template
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