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1
Introduction
In the RAN2 #60 meeting in Jeju, NEC and Nokia Siemens Networks submitted a contribution (R2-075127) in response to the LS (R3-072011) from RAN3. However due to the lack of time, it hasn’t been discussed properly. This contribution is aiming to progress “UE specific RRM information at handover” further and to agree on some parameters which will be useful for this purpose.
2
Discussion
The purposes of “UE specific RRM information transfer at handover” can be summerized for three cases, i.e, to move UE to inactive state (i.e, to “RRC_IDLE”), to set the DRX parameter after HO, and for HO optimization.(e.g, avoid ping-pong HO)
2.1
Move to inactive state (to “RRC_IDLE”)
Some more information than the last used DRX configuration would be useful for active to idle transition after handover. This information may be used for idle transition of the fast moving UE. To be effective, the inactive time should be defined as cumulative value in order to accumulate the inactive time over the past cells in case UE hasn’t had active traffic continuously.

2.2
DRX optimization
In the past RAN2 meeting, RAN2 agreed that the AS configuration of UE will be forwarded from source to target cell and this AS configuration information includes the DRX configuration information at the source cell. However, RAN2 did not agree or discuss whether the DRX configuration information can be accumulated over several past cells or not. Since the configuration at the last cell would be most relevant one than other previous cells, we believe that the accumulative DRX configuration information is not strongly needed at this stage. 
To help the quick DRX optimization in the target cell after HO, Last DRX setting in the source cell and UL/DL UE throughput in the source cell are needed.
2.3
HO optimization
A few parameters had been discussed for this purpose, like cells where UE has visited previously, their cell type and how long UE stayed in each cell and these are already captured in the latest TS 36.423.
For further HO optimization (e.g, to avoid ping-pong HO, etc) and to correct the statistics, it is also seen useful to send the reason of HO (i.e, cause) in HANDOVER REQUEST message.

3
Conclusion

Multiple parameters are proposed to be included in HANDOVER REQUEST message for UE specific RRM purposed. The parameters are listed in the Annex.
4
Proposal
It is proposed to agree on the proposal as in Annex and send an LS to RAN3 to inform RAN2’s decision.
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Annex
9.1.1.1
HANDOVER REQUEST

This message is sent by the source eNodeB to the target eNodeB to request the preparation of resources for a handover.

Direction: eNodeB ( eNodeB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.15
	
	YES
	reject

	Old eNB UE X2AP ID
	M
	
	INTEGER (0..4095)
	eNB UE X2AP ID allocated at the old eNB


	YES
	reject

	Target Cell ID
	M
	
	9.2.16
	
	YES
	reject

	UE Context Information
	M
	
	
	
	YES
	reject

	> MME UE S1AP ID
	M
	
	INTEGER (0..4095)
	MME UE S1AP ID allocated at the MME


	–
	–

	> Aggregate Maximum Bit Rate
	O
	
	9.2.14
	
	YES
	reject

	> SAE Bearers To Be Setup List
	M
	
	
	
	–
	–

	>> SAE Bearer Info
	
	1 to <maxnoof SAEbearers>
	
	
	EACH
	ignore

	>>> SAE Bearer ID
	M
	
	BIT STRING (SIZE (8))
	
	–
	–

	>>> SAE Bearer Level QoS Parameters
	M
	
	9.2.11
	Inlcudes necessary QoS parameters 
	–
	–

	>>> DL Forwarding 
	O
	
	9.2.7
	
	–
	–

	>>> UL GTP Tunnel Endpoint
	M
	
	9.2.1
	SGW tunnel endpoint. For delivery of UL PDUs
	–
	–

	>>> RB type (QCI)
	M
	
	INTEGER
	
	–
	–

	> RRC Context
	M
	
	OCTET STRING
	to transfer UE RAN context, details are FFS
	–
	–

	>Serving PLMN
	O
	
	9.2.6
	
	–
	–

	>Handover Restriction List
	O
	
	9.2.5
	
	–
	–

	UE History Information
	O
	
	9.2.3
	
	YES
	reject

	Trace activation
	O
	
	9.2.2
	
	YES
	ignore

	Cause
	M
	
	9.2.8
	
	
	


Editors Note: The details of required IEs to transfer RRC context, security information, roaming restriction information, potentially some user plane related context, etc., are left FFS.
Editors Note: It has been identified that this message also needs to include information on how target eNB should contact MME.

9.1.1.2
HANDOVER REQUEST ACKNOWLEDGE

This message is sent by the target eNodeB to inform the source eNodeB about the prepared resources at the target.

Direction: eNodeB ( eNodeB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.15
	
	YES
	reject

	Old eNB UE X2AP ID
	M
	
	INTEGER (0..4095)
	eNB UE X2AP ID allocated at the old eNodeB


	YES
	reject

	New eNB UE X2AP ID
	M
	
	INTEGER (0..4095)
	New eNB UE X2AP ID allocated at the new eNodeB


	YES
	reject

	SAE Bearers Admitted List
	O
	
	
	
	YES
	ignore

	> SAE Bearer Info
	
	1 to <maxnoof SAEbearers>
	
	
	EACH
	ignore

	>> SAE Bearer ID
	M
	
	BIT STRING (SIZE (8))
	
	–
	–

	>> UL GTP Tunnel Endpoint
	O
	
	9.2.1
	Target eNB tunnel endpoint. For delivery of UL PDUs
	–
	–

	>> DL GTP Tunnel Endpoint
	O
	
	9.2.1
	Target eNB tunnel endpoint. For delivery of DL PDUs
	–
	–

	SAE Bearers Not Admitted List
	O
	
	
	
	YES
	ignore

	> SAE Bearer Info
	
	1 to <maxnoof SAEbearers>
	
	
	EACH
	ignore

	>> SAE Bearer ID
	M
	
	BIT STRING (SIZE (8))
	
	–
	–

	>> Cause
	M
	
	9.2.8
	
	–
	–

	Target eNodeB to Source eNodeB Transparent Container
	M
	
	OCTET STRING
	It includes HO info for the UE
	YES
	ignore


9.1.1.3
HANDOVER PREPARATION FAILURE

This message is sent by the target eNodeB to inform the source eNodeB that the Handover Preparation has failed.

Direction: eNodeB ( eNodeB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.15
	
	YES
	reject

	Old eNB UE X2AP ID
	M
	
	INTEGER (0..4095)
	eNB UE X2AP ID allocated  at the old eNodeB


	YES
	reject

	Cause
	M
	
	9.2.8
	
	YES
	ignore


9.2.3
UE History Information

This IE is sent from the source eNB to the target eNB during the handover preparation to help the parameter setting in the target eNB. In case this IE is included in the message, at least on IE shall be present.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Inactive Timer In The Previous Cells
	O
	
	INTEGER(0..65535)
	in second
	
	

	DRX Setting In The Last Cell
	O
	
	9.x.x1
	
	
	

	Throughput In The Last Cell
	O
	
	9.x.x2
	
	
	

	Last Visited Cell List
	
	0 to MaxNrOfCells
	
	Most recent information is added to the top of this list
	
	

	
>Last Visited Cell Information
	M
	
	9.2.4
	
	
	


Editors Note: Maximum size of the list (MaxNrOfCells) is FFS.
9.2.4
Last Visited Cell Information

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Global Cell ID
	M
	
	9.2.16
	
	
	

	Cell type
	M
	
	ENUMERATED(macro, micro, pico, femto)
	
	
	

	Time UE stayed in cell
	O
	
	INTEGER
	In seconds
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Editors Note: The definition of “Cell Type” is FFS

9.x.x1
DRX Setting In The Last Cell

This IE is sent from the source eNB to the target eNB during the handover preparation to help the DRX parameter setting in the target eNB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Long DRX Cycle
	M
	
	INTEGER(10..5000)
	in ms
	
	

	On Duration Timer
	M
	
	INTEGER(2..10)
	in ms
	
	

	DRX Inactivity Timer
	O
	
	INTEGER(2..16)
	in ms
	
	

	Short DRX Cycle 
	O
	
	INTEGER(10..100)
	in ms
	
	

	DRX Short Cycle Timer
	O
	
	INTEGER(10..100)
	in ms
	
	


9.x.x2
Throughput In The Last Cell

This IE is sent from the source eNB to the target eNB during the handover preparation to help the parameter setting in the target eNB. The throughput shall be measured per UE and during the latest maximum 30 seconds in case the service lasted longer than 30 seconds.  
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	UL Throughput
	M
	
	INTEGER(1..256,000,000)
	bps
	
	

	DL Throughput
	M
	
	INTEGER(1..256,000,000)
	bps
	
	


