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1. Introduction
the Inter NR BS Mobility scenario has been captured in theTR38.801 in Figure 7.2.1.1-1, this contribution give further description of its procedures, and discuss the requirement on the 0ms interruption.
2. Discussion
The figure in TR38.801 for the Inter NR BS mobility scenario:
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Figure 7.2.1.1-1: Inter NR BS mobility scenario
2.1. The Intra RAT (i.e. inter gNB) mobility procedure
The existing LTE X2 Handover procedure has been widely deployed as it can achieve higher performance of mobility compare with the S1 handover which need to go through core network, it would be then feasible to take this LTE X2 handover procedure as a base for the inter NR gNB mobility.
Figure below is taken from X2 handover procedure but only to change the name of the nodes. The all signalling messages are also temporary as it may subject to change if e.g. RAN2, SA2 may introduce more signalling to support addition feature.
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Interruption Time 0 ms Requirement

From the requirement in 38.913v040, the definition of the interruption is:
	7.7
Mobility interruption time
 “Mobility interruption time means the shortest time duration supported by the system during which a user terminal cannot exchange user plane packets with any base station during transitions
The target for mobility interruption time should be 0ms.
This KPI is for intra-system mobility.”


If consider to apply this requirement in the Handover case in standalone operation , the data transmission will be interrupted when the UE is switching from the source point to the target point, i.e. if take the LTE X2 handover procedure as an example, from step 7 until the completion of step 11. According to the study in TR36.881, it typically will have at least 45.5ms [TR36.881].
In the network side to assist the reduction of the mobility interruption time, it can be e.g.:
· source side forward the packet data to target side as soon as possible, so whenever the target side is sync with the UE the downlink packets can be distributed to the UE. For example the data is forwarded from the source side to target side after the step 6. However this is likely to be implementation effort and this may not help to reduce the interruption time significantly.

· one other way may be to do bi-casting of the packet data from the source side to air and also to the target side during the mobility procedure e.g. source side keep sending data to UE after step 7 and at the same time forward the same packet data to the target side. However this may not help to reduce the interruption time significantly.
On the other hand, if in a way it can interpret that the “mobility” does not necessary mean to change the node, e.g. the selection of beamforming can also be considered to be “mobility”, then possibly short mobility interruption time may be expected. This however is not the RAN3 domain but rather RAN1/RAN2 domain.
One more possibility is that, it is possible already today in LTE Dual Connectivity to have 0ms interruption time because e.g. in split bearer options, it is possible that the radio side is not interrupted when SeNB is added.
Therefore we conclude that from RAN3 perspective, the 0ms mobility interruption time can be realized by dual connectivity.  For standalone operation, until RAN2 find any significant technique to reduce the mobility interruption time, including also beamforming aspect, RAN3 has no significant work to study the realization of 0ms mobility interruption..
3. Conclusion

In this contribution, we discuss the intra RAT (i.e. inter gNB) mobility procedure by taking the X2 handover procedure as a base for further work. The requirement of 0ms mobility interruption time is observed that it can be realized by Dual Connectivity. For standalone operation, it is more on radio side effort to consider the 0ms mobility interruption time e.g. by beamforming aspect. RAN3 therefore can wait until further progress in other working groups.
Proposal 1: It is proposed to take the X2 handover procedure as a base for further work for intra RAT (inter gNB) mobility procedure.

Proposal 2: For the requirement of 0ms mobility interruption time, it can be realized by Dual Connectivity technique. For standalone operation RAN3 can wait until further progress in other working groups.
References

[1] TR38.801v020 Study on New Radio Access Technology; Radio Access Architecture and Interfaces
[2] TR38.881 Study on latency reduction techniques for LTE
[3] TR38.913v040 Study on Scenarios and Requirements for Next Generation Access Technologies
Text Proposal for TR36.801
7.2
Standalone new RAT operation
7.2.1
Mobility
7.2.1.1
Intra-RAT mobility scenarios
Scenario: Inter NR BS mobility with interface
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Figure 7.2.1.1-1: Inter NR BS mobility scenario
Editor’s note: Intra NR BS mobility scenario is subject to discussion with more progress from RAN2 and RAN3 on functional split and RAN architecture.
Principle: The LTE X2 handover procedure is taken as a base for further work for intra RAT (inter gNB) mobility procedure.

Regarding the requirement of 0ms mobility interruption time, it can be realized by e.g. dual connectivity technique. In that case, the LTE dual connectivity procedure can be a base for further work.
Annex:  From TR36.881
5.2.2
Handover latency [11]
As another example, based on discussion in Section 5.1.2, a simple assessment of sources of latency during handover execution is presented in Table 5.2.2-1.
Table 5.2.2-1: Minimum/Typical radio access latency components (Rel. 8/Rel. 9) during handover

	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, security update
	20

	9.3
	Delay to acquire first available PRACH in target eNB
	0.5/2.5

	9.4
	PRACH preamble transmission
	1

	10
	UL Allocation + TA for UE
	3/5

	11
	UE sends RRC Connection Reconfiguration Complete
	6

	
	Minimum/Typical Total delay [ms] 
	45.5/49.5


It should be noted that above values assume successful transmission at first attempt. This may not always be true especially for handover scenarios where channel quality may be degraded. The actual delay values can be higher if some steps require retransmissions.
Based on above discussion, we see that total latency during HO process consists of various elements, as depicted in Figure 5.2.2-1. Service interruption time in handover can be defined as the duration between the time when UE stops transmission/reception with the source eNB and the time when target eNB resumes transmission/reception with the UE. 
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Figure 5.2.2-1: Service interruption time in handover
PAGE  
3

_1532262947.vsd
 


Legend


packet data


packet data


 UL allocation


2.


Measurement Reports


3.


HO decision


4.


Handover Request


5.


Admission Control


6.


Handover Request Ack


7.


RRC Conn. Reconf. incl. mobilityControlinformation


DL


 allocation


Data Forwarding


11.


RRC Conn. Reconf. Complete


17.  UE Context Release


12.


Path Switch Request


UE


Source gNB


Target gNB


NG CN UP


Detach from old cell and 


synchronize to new cell


Deliver buffered and in transit 


packets to target gNB


Buffer packets from 


Source gNB


9.


Synchronisation


10.


UL allocation


 + 


TA for UE


packet data


packet data


L


3 


signalling


L


1


/


L


2 


signalling


User Data


1.


Measurement Control


16.


Path Switch Request Ack


18.


Release 


Resources


H


a


n


d


o


v


e


r


 


C


o


m


p


l


e


t


i


o


n


H


a


n


d


o


v


e


r


 


E


x


e


c


u


t


i


o


n


H


a


n


d


o


v


e


r


 


P


r


e


p


a


r


a


t


i


o


n


NG CN
CP


13.


Modify Bearer


Request


15.


Modify Bearer


Response


14.


Switch DL path


SN Status Transfer


8.


End Marker


End Marker


packet data



_1525807530.vsd
Core


NR BS1


NR BS2


Inter NR BS mobility



