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1   Introduction
This paper summaries the discussion of the Light Connection WI in RAN3#94 meeting.
2   Discussion
Many open issues were discussed this meeting, includes:

Issue 1: Paging Area of the UE in light connection
In RAN2 LS [1], RAN2 agreed that 
	The configured RAN paging area will be one of the following options:

· A list of cells.

· Single cell.

· The same as CN Tracking Area.

· FFS: paging area which can be indicated by ID.


It is common understanding that:

· RAN2 agreed options need to be reflected for X2 RAN PAGING singalling, wait for RAN2 decisions on the PA id list. [
· Include TAI List in RAN Paging related information in S1AP 
Issue 2: X2 context fetch supporting
It is agreed to introduce a new class2 message to carry forwarding GTP Tunnel info from the new eNB to the old eNB.
Whether a Data forwarding indication is necessary in X2:RETRIEVE UE CONTEXT RESPONSE message is FFS.
Issue 3: Content of X2AP: RAN PAGING message and S1AP: Paging information IE
It is common understanding that the following RAN Paging related information needs to be included on X2:

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	CHOICE UE Identity Index value options
	M
	
	
	
	YES
	reject

	    > UE Identity Index value
	
	
	9.2.a1
	
	-
	-

	    > Extended UE Identity Index Value
	
	
	9.2.a2
	
	-
	-

	    > NB-IoT UE Identity Index value
	
	
	9.2.a3
	
	-
	-

	UE Identity
	M
	
	FFS
	
	YES
	ignore

	Paging DRX
	M
	
	9.2.a4 FFS
	
	YES
	ignore

	CHOICE RAN Paging Area
	M
	
	
	
	YES
	reject

	    > Cells List 
	
	<1 .. maxCellineNB>
	
	
	-
	-

	        >> ECGI
	M
	
	9.2.14
	
	-
	-

	    >List of TAIs [FFS if move outside]
	
	0..1
	
	
	YES
	ignore

	        >> TAI List Item
	
	<1 .. maxnoofTAIs >
	
	
	-
	-

	            >>>TAC
	M
	
	OCTET STRING (2)
	Tracking Area Code
	-
	-

	            >>>PLMN Identity
	M
	
	9.2.4
	
	-
	-

	
	
	
	
	
	
	

	Paging Priority FFS
	O
	
	FFS
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.2.a5
	
	YES
	ignore

	Assistance Data for Paging
	O
	
	9.2.a6
	
	YES
	ignore


It is common understanding that the following messages would need to contain RAN Paging related information: INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST and PATH SWITCH REQUEST ACKNOWLEDGE messages. 
It is common understanding that RAN Paging related information shall contain the following information in S1AP:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging DRX[FFS pending to RAN2]
	O
	
	9.2.1.16
	

	CHOICE UE Identity Index value options
	M
	
	
	

	    > UE Identity Index value
	
	
	9.2.3.10
	

	    > Extended UE Identity Index Value
	
	
	9.2.3.46
	

	    > NB-IoT UE Identity Index value
	
	
	9.2.3.47
	

	UE Paging Identity[FFS pending to RAN2]
	M
	
	9.2.3.13
	

	List of TAIs
	
	[FFS Mandatory or Optional]
	
	

	    >TAI List Item
	
	1 .. <maxnoofTAIs>
	
	

	        >>TAI
	M
	
	9.2.3.16
	


	Range bound
	Explanation

	maxnoofTAIs
	Maximum no. of TAIs. Value is 256.


Issue 4: UE connects and no X2 available 
It was agreed online that “If S1 context fetch function is agreed it will be introduced via a new procedure”.
There are two options if S1 context fetch is not supported:
Option1: no S1 context fetch (release + connection setup in new eNB) + old eNB discards the buffering data if any.
· Standard impact: None
Option2: no S1 context fetch (release + connection setup in new eNB) + data forwarding

· Standard impacts: include GTP Tunnel information in the existing S1 messages 

The consequence, if S1 context fetch would be finally agreed, is as new S1 context fetch procedure + data forwarding.
· Standard impacts: 3 new S1 messages, change of path switch and UE context release procedure to include tunnel information.

Issue5: eNB handling of unreachable UE in case of RAN paging failure
Merged to the discussion of Issue7.
Issue 6: How should the new eNB decide the future UE mode
There are two options to be further discussed FFS:

Option 2: Target eNB makes decision without recommendation from old eNB


Standard impact: None

Option 3: Target eNB makes the decision with recommendation from old eNB

In this solution, the old eNB provides suggestion (suspend, release) to the new eNB in RETRIEVE UE CONTEXT RESPONSE message, and then the new eNB makes the decision on whether to suspend the UE, or move the UE to light connection mode, or fully release the UE after context fetch.

Standard impact: add one optional Recommendation Information IE in RETRIEVE UE CONTEXT RESPONSE message, defined as ENUMERATED (suspend, release, …,).
Issue 7: How to support CP signalling in Light connection 
It is common understanding that:

· Introduce a new S1AP cause value, defined  as e.g.:
	UE Context transfer
	The action is due to the UE Context transfer.


· NAS PDUs (for NAS CP signalling and DoNAS PDUs) can be transferred to the new eNB by means of Context Transfer signalling, if Context Transfer is possible. I.e. a list of NAS PDUs is included into the respective Retrieve UE Context procedures.

· NAS PDUs (for NAS CP signalling and DoNAS PDUs) are transferred to the new eNB by means of NAS Non Delivery Indication & DL NAS TRANSPORT in case the UE Context cannot be transferred, or new NAS PDU arrives after Context Transfer.

Issue 8: Possible Legacy functionality impact needs to be discussed if confirmed

It is common understanding that for UEs for which PSM was negotiated the eNB should not configure the UE into light connection mode. Other CN features would need to be looked at as well. A common S1 signalling solution will be further developed.
Issue 9: MME awareness of whether the UE is in Light Connection or not
It is common understanding that the principle design of the light connected mode foresees that the MME is not aware of whether the UE is in light connected mode or not. Whether this principle can hold for all existing CN features will need to be further assessed.
Issue 10: CN Paging Assisstance
CN Paging Assistance is triggered if the serving eNB decides that the paging scope for RAN paging has to be extended by S1AP signalling means, e.g. when the serving eNB did not reach the UE by X2 paging:
Three options for CN Paging Assistance have been identified and will be further progressed during ongoing work:

1)
The UE Context in the anchor eNB is kept in “light connected mode”. The anchor eNB keeps the control of the overall paging process:
The anchor eNB is responsible to decide how often and in which area the UE is paged.
If the MME is requested by the anchor eNB to assist in RAN Paging, it sends S1 Paging in the (tracking) area(s) indicated by the anchor eNB.
If the UE is reached, it resumes the RRC connection and the UE Context is retrieved.
If the UE cannot be reached, the serving eNB will typically request the release of the UE Context.

2)
The UE Context in the anchor eNB is kept in “light connected mode”. The anchor eNB “hands over” the responsibility of the paging process to the serving MME:
It is FFS by which S1AP signalling means the MME is requested to take over the paging process.
From the point in time when the serving MME has taken responsibility of the paging process, it is the serving MME that decides how often and in which area the UE is paged.
It is FFS how the serving MME is informed if the UE resumes in the anchor eNB. 
If the UE is reached, it resumes the RRC connection and the UE Context is retrieved.
If the UE cannot be reached, the serving MME will typically release of the UE Context.

3)
The UE Context in the anchor eNB is released. The MME is in responsible to  page the UE.
As the S1 UE context is released, if the UE is reached after MME paging, the UE context will be newly setup in the new serving eNB, and then the new serving eNB makes the decision on whether move the UE to light connected mode or not..
Others:
It is agreed that HeNB (CSG) is not supported in Light connection for this release.

3   Way Forward
It was already agreed that:

Introduce a new class2 message to carry forwarding GTP Tunnel info from the new eNB to the old eNB.

HeNB (CSG) is not supported in Light connection for this release.

If S1 context fetch function is agreed, it will be introduced via a new procedure.

Based on the mentioned common understanding, it is proposed to get the further agreements as below:
Allow all the RAN2 agreed options in X2 RAN PAGING message.

Include TAI List in RAN Paging related information in S1AP.

Introduce RAN Paging related information into the following S1AP messages: INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST and PATH SWITCH REQUEST ACKNOWLEDGE messages.

Introduce a new S1AP cause value, defined as  e.g.“UE Context transfer”.
NAS PDUs (for NAS CP signalling and DoNAS PDUs) can be transferred to the new eNB by means of Context Transfer signalling, if Context Transfer is possible. I.e. a list of NAS PDUs is included into the respective Retrieve UE Context procedures.

NAS PDUs (for NAS CP signalling and DoNAS PDUs) are transferred to the new eNB by means of NAS Non Delivery Indication & DL NAS TRANSPORT in case the UE Context cannot be transferred, or new NAS PDU arrives after Context Transfer.

WA: MME is not aware of whether the UE is in light connected mode or not.
Based on the discussion, it is proposed to further discuss the following Leftover issues next meeting:

Leftover issue 1: FFS for the Data forwarding indication in RETRIEVE UE CONTEXT RESPONSE.

Leftover issue 2: Remaining FFSs in X2AP: RAN PAGING message.

Leftover issue 3: Remaining FFSs in S1AP: RAN Paging related information provided from MME to eNB.

Leftover issue 4: Make a final decisions on Issue 4 “UE connects and no X2 available”.
Leftover issue 5: Select the solution for Issue 6 “How should the new eNB decide the future UE mode” among the listed options.

Leftover issue 6: Select the solution for Issue 10 “CN Paging Assisstance” among the listed options.

Leftover issue 7: Decide the name of the IE in Issue 8, as e.g. Power Saving Indicator, or …
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