3GPP TSG-RAN WG3 Meeting #91bis
R3-160758
Bangalore, India, 11 - 15 April, 2016

Agenda Item:
26.2
Source: 
NEC
Title: 
Triggering a Context Fetch when a TAU arrives from a different eNB
Document for:

Discussion
1 Introduction 
An X2-based context fetch is standardised recently to meet the following agreement made in Budapest Ad-hoc:

Functionality to resume a connection with an eNB different than where the connection was suspended should be supported in specification
The trigger for context fetch comes from a UE in the form of Resume Request and hence, it is valid for a MO-call. However, this agreement has to be true for a mobile terminated (MT) call as well. This will make sure that any paging attempt will use already configured resources especially in S-GW and MME [2]. On the other hand, SA2 has a different understanding that may contradict this RAN3 agreement and can lead to wastage of battery and radio resources for a UE [3].
This paper explores how to eradicate the misalignment and to bring a common understanding between SA2 and RAN3 while making this RAN3 agreement still stands irrespective of whether it is for a MO-call or MT call.
2 Discussion
Given that TAU does not require DRB setup, TAU does not need to use Solution 18. Further, resumption request using message 3 on SRB0 is not integrity protected, not ciphered and has no enough room for a UE to indicate full TAU related information. Further, resuming UE Context even for TAU can lead to unnecessary DRB/E-RAB setup that can strain network resources especially in NB situations. This unnecessary resource shortage can prevent other UEs that intend to transmit UL data from resuming connections and hence, it is not preferable. For this reasons, TAU should use legacy signalling in the context of Solution 18.
Observation 1: Unnecessary resumption of UE context for MO-Signalling can lead to resource shortage.
Proposal 1: RAN3 is request to ensure that TAU will use legacy signalling even in the context of Solution 18.
It is possible that UE can suspend in one eNB and tries to TAU using a different eNB. Through a number of recently agreed paging optimisations, an MME can now know in terms of which cell/eNB a UE is currently located. At the time of tracking area update, it is therefore possible for an MME to know whether a UE has changed its network attachment (i.e., change its cell/eNB) within the last two TAU.  If this s the case, it is better for an MME to contact a new eNB for it to fetch context associated with a UE from an old eNB that will subsequently be followed by a path switch. With this, it will be possible for any future paging attempt to use already configured resources and signalling paths in S-GW and MME.
This approach has the following benefits:
Pros:

i) Subsequent MO-call does not require X2-based context transfer – hence, saves time

ii) Paging will use configured resources
Observation 2: triggering timely context fetch can enable reduced call setup time and paging on configured resources.
On the other hand, current understanding in SA2 is that whenever an MME determines that a UE has changed its attachment especially at the time of TAU, it will delete the old context [2]. This means that context transfer and hence, lightweight Solution 18 operation is not possible. The following excerpt from [2] is relevant here:
If a MME has a S1AP association stored for a UE and the MME receives for that UE a EMM procedure over another UE-associated logical S1-connection or at Tracking Area Update procedure with MME change, or SGSN Context Request, when the UE has re-attached, or when the UE has been Detached, the MME and the previously involved eNodeB shall delete that stored S1AP association using the S1 Release procedure, see sub-clause 5.3.5 and TS 36.413 [36]
Before deleting UE context and S1AP associations, they have to be restored in the new eNB. This is possible only by getting an MME to trigger context exchange before deleting. Deleting UE context without having it exchanged can contradict RAN3 agreement mentioned in Section 1.
Observation 3: Deleting a UE context without exchanging it can contradict an RAN3 Agreement.
Proposal 2: RAN3 is requested to ensure that in case a UE changed its attachment during two consecutive TAUs, a context fetch needs to be triggered by an MME.

As shown in Fig. 1, an MME can decide whether a UE has changed its eNBs in the last two TAUs. For the current X2-based UE Context Retrieval to work, a Resume-Id is required. There can be two ways in which an MME can get a Resume-Id pertaining to a UE in question. One way is for a UE to include a Resume-Id in its TAU (a UE-based Solution) and another way is to enable an MME to contact an old eNB to get a Resume-Id (a network-based Solution). Once a Resume-Id is gathered, an MME can pass it on to a new eNB for an X2-based context fetch. This will ensure that the current eNB has the necessary context configured and all the signalling paths are restored to reflect the new network attachment of a UE for any future mo-call and paging attempt to readily use configured signalling paths and resources in the EPC.

Proposal 3: RAN3 is requested to decide whether a UE-based OR network-based Solution is preferred for getting UE Resume-Id.
3 Conclusion and proposals
This paper highlights misunderstanding between SA2 and RAN3 in terms of context. With its basic Arguments, it further makes the following 3 Observation and two proposals:
Observation 1: Unnecessary resumption of UE context for MO-Signalling can lead to resource shortage.

Observation 2: triggering timely context fetch can enable reduced call setup time and paging on configured resources.
Observation 3: Deleting a UE context without exchanging it can contradict an RAN3 Agreement.

Proposal 1: RAN3 is request to ensure that TAU will use legacy signalling even in the context of Solution 18.
Proposal 2: RAN3 is requested to ensure that in case a UE changed its attachment during two consecutive TAUs, a context fetch needs to be triggered.
Proposal 3: RAN3 is requested to decide whether a UE-based OR network-based Solution is preferred for getting UE Resume-Id.
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Fig. 1: Context Transfer Trigger at TAU
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