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1 Introduction 

This document points out inconsistency between TS 23.401[1] and TS 36.300[2] regarding NAS procedure during handover and suggests to clarify the ambiguity lying on race condition between handover completion procedure and uplink interface procedure, then proposes amendment into TS 36.300.
2 Inconsistency
In clause 5.5.1.1.1 of TS 23.401, it describes:
“If the MME receives a rejection to a NAS procedure (e.g. dedicated bearer establishment/modification/release; location reporting control; NAS message transfer; etc.) from the eNodeB with an indication that an X2 handover is in progress (see TS 36.300 [5]), the MME shall reattempt the same NAS procedure either when the handover is complete...”
Hence looking  into TS 36.300, we assume the relevant clause might be 10.1.2.1, however there seems to be no any description written corresponding to the description mentioned above.

One possible would-be relevant description might be in clause 8.2.2.2 of TS 36.413, one of example is:

“If a handover becomes necessary during E-RAB modify, the eNB may interrupt the ongoing E-RAB Modify procedure and initiate the Handover Preparation procedure as follows:

1.
The eNB shall send the E-RAB MODIFY RESPONSE message in which the eNB shall indicate, if necessary 

-
all the E-RABs fail with an appropriate cause value, e.g., “S1 intra system Handover triggered”, “S1 inter system Handover triggered” or “X2 Handover triggered”....”
But this is the case when a handover will be enabled while there is ongoing procedure as is like “E-RAB Modify procedre” in this case. So this case is different from the case in TS 23.401.
3 Consideration
The intention of the description in claese 5.5.1.1.1 of TS 23.401 can be found in the source CR (S2-088039) [3], which says in “Reason for change”:
“X2 handovers are triggered by the eNodeB and their start is not notified to the MME. There is a small period of time where new requests from the MME (e.g. dedicated bearer activation / modification / deactivation) arrive at the source eNodeB whilst the X2 handover is in process. This will get rejected by the source eNodeB with a cause indicating that HO is in progress.”
Observation 1:

TS 23.401 is SA Stage-2 specification and TS 36.300 is RAN Stage-2 specification, so such a misalignment between these two Stage-2 should be resolved.
During latest two RAN3 meetings, three documents [4][5][6] were submitted and discussions were held but we could not have reached any consensus.

Looking at clause 5.5.1.2.1 of TS 23.401, i.e. S1-based handover case, it describes:

“In order to minimise the number of procedures rejected by the eNodeB, the MME should pause non-handover related S1 interface procedures (e.g. downlink NAS message transfer, E-RAB Setup/Modify/Release, etc.) while a handover is ongoing (i.e. from the time that a Handover Required has been received until either the Handover procedure has succeeded (Handover Notify) or failed (Handover Failure)) and continue them once the Handover procedure has completed...”
This description is of course about the behaviour of MME during S1 handover, and the purpose of this behaviour is to reduce redundant procedures in inner MME and signaling between an MME and eNBs. But we should be aware of the heart of careful treatment settled in MME.

Observation 2:

Considering the description of TS 23.401 above and understanding the intention for MME’s behaviour during handover procedure, we should take this intention into RAN Stage-2 specification. For eNB this is quite synmmetric behaviour to MME’s operation in downlink during S1 handover, and that the handover procedure should be completed first before eNB starts uplink S1 interface procedures (e.g. uplink NAS message transfer (TAU), etc.) to keep semantic protocol structure, i.e. layer 2 relevant handover prodedure should be completed first and then layer 3 relevant uplink interface procedures should be enabled. In another words, the HandoverNotify message should be the first message from the target eNB during S1 handover and the Path Switch Request message should be the first message from the target eNB during X2 handover.
4 Proposals
From the two observations we would like to suggest two proposals below.
Proposal 1:
Misalignment between TS 23.401 and TS 36.300 pointed out in this document should be resoloved.

Proposal 2:

Semantic protocol structure descpription mentioned in this document should be added in TS 36.300.
If RAN3 agrees the proposals, proposed CR is prepared in R3-113019 [7].
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