3GPP TSG-RAN WG2 Meeting #94                   







R2-163656
Nanjing, P.R.China, 23 - 27 May 2016

Agenda item:
8.6.2
Source: 
Huawei, HiSilicon
Title: 
Discussion on Intra-eNB Handover
Document for:
Discussion and Decision 
1
Introduction
In the RAN2#93bis meeting, the solution 2 (Maintaining Source eNB Connection during Handover) has been discussed to reduce the service interruption in mobility events, and 8 Options have been raised in the email discussion “[93bis#28][LTE/Mobility enhancement] Discussion on solution 2 family email discussion”. This paper discusses the details of simultaneous data transmission in intra-eNB handover. 
2
Discussion
There are three scenarios in intra-eNB handover:

1) PCell Change within serving cells in CA;

2) Handover to a non-serving cell;

3) Intra-Cell handover.

2.1 
PCell Change within serving cells in CA

Currently, handover procedure is performed to support PCell change within serving cells in CA. In this case, the handover latency also includes four phases which is depicted in [93bis#28] email discussion:

-
Phase I: Before UE successfully receives RRCConnectionReconfiguration including mobilityControlInfo from -source eNB.

-
Phase II: Time between UE successfully receiving RRCConnectionReconfiguration including mobilityControlInfo and the UE transmitting the first random access preamble. (NOTE: this phase includes the RRC processing delay for the RRCConnectionReconfiguration message.)

-
Phase III: Time between transmission of the first random access preamble towards the target eNB, and successful reception of the RACH response message.

-
Phase IV: After UE has successfully received the RACH response message from the network (NOTE: this phase also includes transmission of the RRCConnectionReconfigurationComplete message).

The typical service interruption time in this case could be about 39.5ms – 49.5ms in [1] which is less than normal handover since RF/baseband re-tuning is not necessary.

	Component/ Step 
	Description 
	Time (ms) 

	7 
	RRC Connection Reconfiguration Incl. mobilityControlInfo 
	15 

	8 
	SN Status Transfer 
	0 

	9.1 
	Target cell search 
	0 

	9.2 
	UE processing time for RF/baseband re-tuning (not necessary), security update 
	10-20

	9.3 
	Delay to acquire first available PRACH in target eNB 
	2.5 

	9.4 
	PRACH preamble transmission 
	1 

	10 
	UL Allocation + TA for UE 
	5 

	11 
	UE sends RRC Connection Reconfiguration Complete 
	6 

	
	Typical Total delay [ms] 
	39.5-49.5 


To minimise the service interruption, it is necessary to consider optimized cell change without handover in CA case.

In CA case, the UE already has the available TA to the target cell. It is unnecessary that the UE initiates the random access procedure to the target cell.

The impact to data transmission due to mobility can be decreased to be ”zero” if the L2 entities are not reset/re-established including:

· MAC is not reset;
· RLC is not re-established;
· PDCP is not re-established and key is not refreshed;

· L1 reconfiguration may not be needed which depends on network configuration;
· RACH procedure is skipped. 
Compared with other solutions, this solution can reuse the existing protocols of CA and does not need to support dual mode protocols which simplify the UE implementation. And the solution can reduce service interruption to 0ms. Since in CA deployment scenario#2, #3, #4 and #5 [Annex J.1, TS 36.300], PCell and SCell have different coverage and it is much possible for a UE to handover from PCell to a serving SCell.
Proposal 1: PCell change without handover should be supported in CA case.

2.2

Handover to a non-serving cell in intra-eNB
Handover to a non-serving cell in intra-eNB can be achieved by two steps:
· Add the target cell as SCell firstly; 

· PCell change to this SCell without handover as in Proposal 1.

With proper measurement thresholds configuration, this solution can work very well for inter-frequency handover. For intra-frequency handover, whether the target cell can be added as a SCell may need to confirm with RAN4.
Proposal 2: PCell change without handover can be applied when the UE handovers to a non-serving cell in intra-eNB.

2.3

Intra-Cell handover

The main purpose of intra-cell handover is for key refresh. Since key refresh is necessary, the benefits without L2 reestablishment are limited. However RACH procedure is not necessary.
Proposal 3: RACH procedure can be skipped for intra-cell handover.
3
Conclusion
In this paper, the possible enhancement to reduce service interruption for intra-eNB case is discussed and the proposals are as follows:
Proposal 1: PCell change without handover should be supported in CA case.
Proposal 2: PCell change without handover can be applied when the UE handovers to a non-serving cell in intra-eNB.

Proposal 3: RACH procedure can be skipped for intra-cell handover.
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