3GPP TSG-RAN WG2 Meeting #103bis





R2-1815220
Chengdu, China, 8th – 12th October 2018
Agenda Item:

12.3.2
Reduction in user data interruption during handover
Source:


Huawei, HiSilicon
Title:



Existing means related to efMob
WI code(s):


LTE_feMob-Core
Document for:

Discussion and Decision
1
Introduction
The efMob work item [1] was approved at RAN#80, and RAN2 is the leading WG.
In the WID, it mentions that this WI is a follow up on the Rel-14 mobility enhancements.

	Unique ID
	Title
	Nature of relationship

	710178
	Mobility enhancement for zero latency in E-UTRAN
	The proposed WI is a follow up on the Further mobility enhancements in LTE.


This paper is to provide analysis on existing means for low latency during handover, including RAN2-caputed features and RAN2-studied (but not captured) features, and the intention is to give an overview on all solution that have been specified in the LTE standard.
2
Discussion
In the following table, we list existing means for low latency during handover.
	No
	Solution
	Status in standard
	Short description

	1
	RACH-less HO
	Specified in Rel-14
	From 3GPP TR 21.914 V2.0.0 “Summary of Rel-14 Work Items”
The RACH-less solution is to reduce the mobility interruption time by removing the RACH procedure during the mobility events including handover and SeNB change. The RACH-less solution is determined only by the target eNB, and only applicable for the scenarios where the uplink transmission timing does not change (i.e. intra-site) or equals to "0" (i.e. small cell). The following components are specified to support the RACH-less solution:

-
Indicate the uplink timing (i.e. NTA) to be used for the target cell in the handover command

-
Provide the pre-allocated uplink grant in the handover command. The minimal interval of the pre-allocated uplink grant is 2ms. The non-adaptive retransmission in the pre-allocated uplink grant is prioritized over the new transmission. The redundancy version of the HARQ retransmission in the pre-allocated uplink grant is fixed to "0". The pre-allocated uplink grant is released upon the successful completion of the mobility event.



	2
	Make before break
	Specified in Rel-14
	From 3GPP TR 21.914 V2.0.0 “Summary of Rel-14 Work Items”
The Make-Before-Break solution is to reduce the mobility interruption time by keeping the source connection after the reception of the handover/SeNB change command and before the first transmission/reception on the target cell. The Make-Before-Break solution is only applicable for the intra-frequency scenario. The following components are specified to support the Make-Before-Break solution:

-
Delay the layer-2 reset after stopping the transmission and reception on the source cell(s)

-
The source eNB (or source MeNB for the SeNB change) determines the Make-Before-Break handover/SeNB change by requesting the target eNB to add the make-before-break indication in the RRC message which is used for the mobility event. The target eNB adds the make-before-break indication in the RRC message which is sent to the UE via the source eNB when the handover/SeNB change is accepted.



	3
	Dual Connectivity operation
	Specified in Rel-12
	From 3GPP TS 36.300
In DC, the configured set of serving cells consists of two subsets: MCG and SCG. For DC, it is natural that there is no data interruption and the robustness can be also improved due to multiple “legs”.

DC related mobility operations include:

· SeNB Addition

· SeNB Modification

· SeNB Release

· Change of SeNB

· MeNB to eNB change

· SCG change

· eNB to MeNB change

· Inter-MeNB handover without SeNB change

· Addition of a hybrid HeNB as the SeNB


	4
	HRLLC
	Specified in Rel-15
	From WI summary RP-181869 for LTE HRLLC

During the LTE_HRLLC work item (WI) [1], solutions to support ultra reliable and low latency communication for LTE having diverse service requirements have been studied. The solutions that have been specified [2] include:

· Semi-static CFI configuration

· PDSCH repetition

· UL SPS repetition

· PDCP packet duplication

· Granular time reference provision. 

These solutions support configurable reliability and latency combinations and have been specified on top of the existing LTE air interface for Frame Structure type 1 (FS1) and Frame Structure type 2 (FS2), including various LTE TTI lengths (1ms, slot and subslot for FS1, 1ms and slot for FS2) as well as existing LTE latency reduction techniques. 



With RACH-less and MBB, the HO latency can be very close to 0ms, but the scenario is limited, i.e. intra-site and intra-frequency.
Observation 1: For Rel-14 RACH-less solution, it is only applicable for intra-site and small cell scenario.
Observation 2: For Rel-14 MBB solution, it is only applicable for intra-frequency scenario.

Observation 3: For intra-frequency and iner-site scenarios, there may needs more considerations on solutions.
Observation 4: For inter-frequency and intra-/inter- site sceanrio, DC operations may be considered as a baseline for further enhancements.

Observation 5: For Rel-15 LTE HRLLC, it targeted both latency and reliability, so it may be considered as a baseline for further enhancements.
5
Conclusions
In this contribution, we list existing means for low latency during handover, and we find some gaps between them and the objectives of the WI efMob. In order to better understand what this WI may be going to discuss, we have the following observations:
Observation 1: For Rel-14 RACH-less solution, it is only applicable for intra-site and small cell scenario.
Observation 2: For Rel-14 MBB solution, it is only applicable for intra-frequency scenario.

Observation 3: For intra-frequency and iner-site scenarios, there may needs more considerations on solutions.
Observation 4: For inter-frequency and intra-/inter- site sceanrio, DC operations may be considered as a baseline for further enhancements.

Observation 5: For Rel-15 LTE HRLLC, it targeted both latency and reliability, so it may be considered as a baseline for further enhancements.
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