Page 1



3GPP TSG-RAN WG3 Meeting #91
R3-160395
St. Julian’s, Malta, 15 - 19 February 2016
Agenda item:
26.2
Source:
Nokia Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title:
X2-based Inter-eNB Resume
Document for:
Decision

1
Introduction
At the RAN3 NB-IoT Adhoc meeting, the following agreement was reached:

“Functionality to resume a connection with an eNB different than where the connection was suspended should be supported in specification (UE impact pending to RAN2)”.
This is consistent with the SA2 agreement in [1]:

“To maintain support for User Plane EPS Optimization at UE mobility between cells configured on different eNodeBs, the AS Context should be transferred between the eNodeBs, see TS 36.300 [5] and TS 36.423 [76].”
In this paper, we provide our views on how to capture the above agreements in RAN3 specifications.

2
Discussion
For inter-eNB resume, an X2-based solution for transferring the UE context from the source eNB (where the signalling connection was suspended) to the target eNB (where the signalling connection is resumed) has been discussed in [2] and [3].  The mains steps are as follows: 
Step 1:
The UE triggers the RRC Resume procedure and provides the Target eNB with a Resume ID which is used to address the stored UE context.
Step 2:
Based on the received Resume ID, the Target eNB determines that the UE context is stored at a neighbouring Source eNB; therefore, the Target eNB triggers the RLF Indication procedure (or new class 2 procedure) towards the Source eNB including information that identifies the stored UE context.

Step 3:
The Source eNB triggers the Handover Preparation procedure towards the Target eNB.
Step 4:
The Target eNB now has the UE context, so it initiates the Path Switch Request procedure towards the MME to request the MME to resume the UE context and related bearer contexts in the EPC, and update the downlink path.

Whether to use the existing RLF Indication procedure or a new procedure in step 2 depends on how RAN2 defines the Resume ID. If it includes {C-RNTI, PCI, ShortMACI}, then reusing the existing RLF INDICATION message without changes is an option.  However, if the Resume ID is defined differently or if there is a desire not to “overload” the SON-related signalling, then introducing a new message as illustrated in [3] may be preferred.
Proposal 1:
For inter-eNB resume, the UE context is transferred by the X2 handover preparation triggered by the RLF Indication procedure (or a new class 2 procedure, depending on how RAN2 defines the Resume ID).
Once the Target eNB has obtained the UE context, it must signal the MME to resume the suspended UE context and switch the downlink path. The usage of the Path Switch Request procedure in inter-eNB resume should be captured in Stage 2.
Proposal 2:
For inter-eNB resume, the Path Switch Request procedure is used to request the MME to resume the UE context and related bearer contexts in the EPC, and update the downlink path; this should be captured in Stage 2.
3
Conclusion
In this paper, we provide our views on how to capture inter-eNB resume in RAN3 specifications. The following is proposed: 
Proposal 1:
For inter-eNB resume, the UE context is transferred by the X2 handover preparation triggered by the RLF Indication procedure (or a new class 2 procedure, depending on how RAN2 defines the Resume ID).

Proposal 2:
For inter-eNB resume, the Path Switch Request procedure is used to request the MME to resume the UE context and related bearer contexts in the EPC, and update the downlink path; this should be captured in Stage 2.

A text proposal for TS 36.300 is provided in Annex A.
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Annex A: Text Proposal for TS 36.300
Beginning of Text Proposal for TS 36.300
10.1.2.2
Path Switch
10.1.2.2.1
Path Switch upon handover

After the downlink path is switched at the Serving GW downlink packets on the forwarding path and on the new direct path may arrive interchanged at the target eNB. The target eNodeB should first deliver all forwarded packets to the UE before delivering any of the packets received on the new direct path. The method employed in the target eNB to enforce the correct delivery order of packets is outside the scope of the standard.

In order to assist the reordering function in the target eNB, the Serving GW shall send one or more "end marker" packets on the old path immediately after switching the path for each E-RAB of the UE. The "end marker" packet shall not contain user data. The "end marker" is indicated in the GTP header. After completing the sending of the tagged packets the GW shall not send any further user data packets via the old path.

Upon receiving the "end marker" packets, the source eNB shall, if forwarding is activated for that bearer, forward the packet toward the target eNB.

On detection of an "end marker" the target eNB shall discard the end marker packet and initiate any necessary processing to maintain in sequence delivery of user data forwarded over X2 interface and user data received from the serving GW over S1 as a result of the path switch.

On detection of the "end marker", the target eNB may also initiate the release of the data forwarding resource. However, the release of the data forwarding resource is implementation dependent and could also be based on other mechanisms (e.g. timer-based mechanism).

EPC may change the uplink end-point of the tunnels with Path Switch procedure. However, the EPC should keep the old GTP tunnel end-point(s) sufficiently long time in order to minimise the probability of packet losses and avoid unintentional release of respective E-RAB(s).
10.1.2.2.2
Path Update upon Dual Connectivity specific activities

Upon DC specific activities which involve the transfer of bearer contexts from one eNB to another, if one of the eNBs involved in DC provides radio resources to the UE for one or several E-RABs configured with the SCG bearer option, the update of the downlink path towards the EPC for the relevant E-RABs needs to be communicated by the MeNB to the MME. The functions specified for the path switch for handover as specified in section 10.1.2.2.1 are applicable for the path update for DC with SCG bearer option as well except that:
-
The role of involved eNBs are different: in DC, the "source eNB" as specified for handover, is the eNB from which the bearer context is transferred and the "target eNB" is the eNB to which the bearer context is transferred.

-
The EPC does not change the uplink end-point of the tunnels with the Path Update procedure in a way that this would change the Serving GW.

10.1.2.2.X
Path Switch upon UE context resume
When the UE has resumed the RRC connection with an eNB different from the eNB where the RRC connection was suspended, the Path Switch Request procedure is initiated by the eNB to indicate that the UE has resumed the RRC connection, and to request the MME to resume the UE context and related bearer contexts in the EPC and update the downlink path.



