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1   Introduction
There was good progress for User Plane solution discussion last meeting, with several FFSs left, includes:

FFS1: if resume UE context before NAS Transport procedure
· It is FFS whether a NAS transport procedure is allowed to resume a suspended connection. In case it is allowed to resume a connection with a NAS transport procedure it is FFS whether the INITIAL UE MESSAGE or the UPLINK NAS TRANSPORT shall be used to resume the suspended connection.
· It is FFS whether the UE-associated signalling connection can be resumed with the Initial UE message procedure or another message.
· it is FFS if MME UE S1AP ID IE needed in the INITIAL UE MESSAGE
FFS2: it is FFS if new cause “UE Context established in another eNB” needed.
FFS3: It is FFS that if the following parameters are included in RETRIEVE UE CONTEXT RESPONSE:
-
UE Security Capabilities IE, [FFS pending SA3/RAN2 discussions]
-
AS Security Information IE, [FFS pending SA3/RAN2 discussions]

-
UE History Information IE, [inclusion and usage is FFS]

-
UE History Information from the UE IE [inclusion and usage is FFS],
FFS4: the definition of the Resume ID is FFS.
In this contribution, we analyses these leftover FFSs, and try to solve these open issues and close the WI within two meetings. 
2   Discussion

2.1   FFS1: if resume UE context before NAS Transport procedure
In last meeting, it was clarified by some companies that as the eNB is not aware of whether there is active flag sent together with TAU request in NAS by the eNB, and it is also possible that there is downlink data pending to be send at CN side, it is better for the eNB to always resume the UE context before any other procedure. 

From our understanding, although in some scenario, i.e. pure TAU, if the eNB triggers the UE context resume first by trigger UE Context Resume procedure, and then send the TAU request to the MME via UL NAS TRANSPORT message, the eNB has to trigger UE Context Suspend procedure soon, which is not quite efficient. But if it is allowed for the eNB to send TAU without resuming the UE context, the eNB needs to distinguish pure TAU, and TAU with active flag, TAU with downlink data pending at CN, etc. Considering of the handling complexity of the latter case, it is preferred to always resume the UE context before any NAS transport procedure in this release.
Proposal 1: always trigger UE Context Resume procedure before any NAS transport procedure.
Under this assumption, the MME UE S1AP ID IE is not needed in the INITIAL UE MESSAGE.

Proposal 2: remove the MME UE S1AP ID IE in the INITIAL UE MESSAGE.

2.2   FFS2: the new cause “UE Context established in another eNB”
The new cause was proposed to be sent from the MME to the old eNB in case the UE context is established in another eNB. The detailed reason was:
If the UE contacts an eNB that is not able to retrieve a UE Context that relates to the AS specific reference (“Resume ID”) and the UE Context cannot be retrieved from another eNB, the UE would need to perform a legacy NAS Service Request. S1AP should provide means for the MME to release the UE AS Context from the old eNB, probably with a special cause. [1]
When the MME triggers the UE Context Release procedure towards the old eNB, there are two possible ways to provide the cause:
· Option1: using an existing cause, e.g. “Interaction with other procedure”, or “Unspecified”, etc.
· Option2: introducing a new cause “UE Context established in another eNB”
From old eNB point of view, after suspension of the UE context, if the UE moves far always from the old eNB coverage, the new eNB is not able to retrieve the UE context from the old eNB via X2 interface, when the MME inform the dedicated new cause “UE Context established in another eNB” to the old eNB, it is not clear is there any specific handling the old eNB can perform, e.g. the old eNB is not able to setup X2 interface towards the new eNB based on this cause value, it seems reusing existing cause value is enough.

Proposal 3: there is no need to introduce the new cause “UE Context established in another eNB”.

2.3   FFS3: FFS parameters in RETRIEVE UE CONTEXT RESPONSE
For the first two parameters pending to SA3/RAN2 discussion, i.e. UE Security Capabilities IE and AS Security Information IE, the first IE includes the information of the supported algorithms for encryption and integrity protection in the UE (Encryption Algorithms and Integrity Protection Algorithms), the latter one includes one the key material to be used for AS security with the UE (KeNB* and NHCC). As the new eNB needs to use theses information during UE access, e.g. provide NCC in msg4 by the eNB [3], it is needed to include these parameters in RETRIEVE UE CONTEXT RESPONSE message.

Proposal 4: include UE Security Capabilities IE and AS Security Information IE in RETRIEVE UE CONTEXT RESPONSE message.
As defined in X2AP and S1AP specifications, the UE History Information IE contains information about cells that a UE has been served by in active state prior to the target cell. 
The UE History Information from the UE IE is defined as the VisitedCellInfoList contained in the UEInformationResponse message (TS 36.331), which includes the mobility history information of maximum of 16 most recently visited cells or time spent outside E-UTRA. The list includes cells visited in RRC_IDLE and RRC_CONNECTED states.
The overall mechanism is described in TS 36.300, which is shown as below:

	 16.2.2.1
UE History Information

The source eNB collects and stores the UE History Information for as long as the UE stays in one of its cells.

When information needs to be discarded because the list is full, such information will be discarded in order of its position in the list, starting with the oldest cell record. If the list is full, and the UE history information from the UE is available, the UE history information from the UE should also be discarded.

The resulting information is then used in subsequent handover preparations by means of the Handover Preparation procedures over the S1 and X2 interfaces, which provide the target eNB with a list of previously visited cells and associated (per-cell) information elements. The Handover Preparation procedures also trigger the target eNB to start collection and storage of UE history Information and thus to propagate the collected information.


Observation: the UE History Information IE and UE History Information from the UE IE are used for subsequent handover preparations. 
It was clarified in Malta meeting chairman notes that:

It is understood that we focus on support of NB IoT UP solution for WB UE e.g. the idle cell selection / reselection mobility with CF, means also CF needs to provide for WB UE the same context in the target eNB as Source eNB as baseline (example HRL, ….).

Hence handover procedure is not supposed to be supported in case the UE is using User Plane solution, for both NB-IoT UEs and WB UEs, as the UE History Information IE and UE History Information from the UE IE are used for subsequent handover preparations. There is no need to include these two IEs in RETRIEVE UE CONTEXT RESPONSE message.
Proposal 5: there is no need to include the UE History Information IE and UE History Information from the UE IE in RETRIEVE UE CONTEXT RESPONSE message.
2.4   FFS4: the definition of the Resume ID
From our view, during Retrieve UE Context procedure, the old eNB needs to use short MAC-I information to verify the UE, and the old eNB needs to use PCI information of the new eNB to calculate the KeNB*. Hence it is needed to add short MAC-I and ECGI information in the RETRIEVE UE CONTEXT REQUEST message.

Proposal 6: Add short MAC-I and ECGI information in the RETRIEVE UE CONTEXT REQUEST message.

In RAN#71 meeting, the way forward on Resume ID in UP solution [2] was approved:
	For NB-IoT 
· From RAN1 point of view, Msg3 TBS size should allow 64 bits (targeted for RRCConnectionRequest) and 80 bits (targeted for RRCConnectionResume). 
· For UP solution, Source eNB assigns ID which is 40 bits. This is signaled in Msg3 to the target eNB 
· How to map UE and network part to 40 bits is not visible to the UE and can be discussed in RAN3 

· No change to agreement to use short MAC-I or provide NCC in Msg4
Non-NB-IoT case will be discussed separately in TEI13 in RAN2#93bis. 


Based on the way forward, we need further consider how to define the 40 bits Resume ID.
	PLMN id= OCTET STRING (3)
	24bits

	E-UTRAN Cell Identifier=BIT STRING (28)
	28bits

	PCI= INTEGER (0..503, …)
	9bits

	MME UE S1AP ID = INTEGER (0 .. 232 -1)
	32bits

	eNB UE S1AP ID = INTEGER (0 .. 224 -1)
	24 bits

	C-RNTI= BIT STRING (SIZE (16))
	16bits

	ECGI = PLMN id + E-UTRAN Cell Identifier
	24+28

	Global eNB ID = PLMN Id + eNB ID
	24+20 or 24+28


When UE moves to the coverage of another eNB, in order to help the new eNB to find the old eNB to trigger the Retrieve UE context Procedure, and enable the old eNB to identify which UE context the new eNB would like to retrieve.

From the new eNB point of view, in order to find the old eNB, the most straight forward way is to include 20 bits eNB id into the Resume id. And there will be 20 bits left for the old eNB to identify the UE. In current LTE system, to identify a UE within an eNB, “8 bits Cell id + 16 bit C-RNTI” is needed, in this case the leftover 20 bits UE id may not able to uniquely identify the UE within the old eNB.

As proposed in proposal6, if it is agreed to include the short MAC-I information in the RETRIEVE UE CONTEXT REQUEST message, the old eNB will be able to identify the UE based on the leftover 20 bits and short MAC-I. Considering all of these, the resume id could be defined as “20 bits eNB id + 20 bits UE id”.
Proposal 7: define the resume id as “20 bits eNB id + 20 bits UE id”.

3   Proposals
Based on the discussion in this paper, we propose to adopt the flowing proposals to solve the FFSs for User Plane solution:

Proposal 1: always trigger UE Context Resume procedure before any NAS transport procedure.
Proposal 2: remove the MME UE S1AP ID IE in the INITIAL UE MESSAGE.

Proposal 3: there is no need to introduce the new cause “UE Context established in another eNB”.

Proposal 4: include UE Security Capabilities IE and AS Security Information IE in RETRIEVE UE CONTEXT RESPONSE message.

Proposal 5: there is no need to include the UE History Information IE and UE History Information from the UE IE in RETRIEVE UE CONTEXT RESPONSE message.

Proposal 6: Add short MAC-I and ECGI information in the RETRIEVE UE CONTEXT REQUEST message.

Proposal 7: define the resume id as “20 bits eNB id + 20 bits UE id”.
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