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1
Introduction

This document provides a text proposal to describe the interaction between the SeNB and the MeNB initiated SeNB Modification procedure for providing, if applicable, data forwarding addresses or/and a new S-KeNB to the SeNB when an SeNB initiated SeNB Modification is ongoing.

In order to limit the interaction between the two procedures to the purpose described above, the X2AP protocol should support proper handling of not allowed interaction. 
2
Discussion

2.1
Allowed interaction: providing forwarding addresses and/or a new S-KeNB
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Figure 1: Allowed interaction of SeNB and MeNB initiated Modification
Figure 1 provides a simplified signalling flow of the SeNB initiated SeNB modification procedure, which requires the provision of forwarding addresses and/or a new S-KeNB to the SeNB in the second step. The SeNB should be in the position to allow the provision of those items and be also in the position to detect if the MeNB intends to provide more, not allowed information.
Specification of this interaction needs to be provided, as in general, TS 36.423 specifies parallel procedures as follows:

5.2
Parallel transactions

Unless explicitly indicated in the procedure specification, at any instance in time one protocol peer shall have a maximum of one ongoing X2AP procedure related to a certain UE.

Observation 1 Due to general restrictions for UE related parallel transactions, specified in TS 36.423 §5.2, additional specification text is needed to describe the interaction between the SeNB initiated and the MeNB initiated Modification procedures during an ongoing SeNB initited SeNB Modification.
2.2
Allowed “interaction”: Refusing the SeNB request followed by an MeNB initiated request
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Figure 2: Allowed “interaction”: SeNB request refused followed by MeNB initiated request
Figure 2 shows an allowed way for the MeNB to rather force its own request to be processed before the SeNB’s: the MeNB simply refuses the SeNB’s request.

By this any kind of protocol interaction is avoided and no specification work is needed.

Observation 2 In general, the MeNB may decide to refuse the SeNB initiated SeNB Modification procedure, due to e.g. some other urgent modifications to be performed on the MeNB’s request. 
All necessary specification is already in place. 
2.3
Not allowed interaction: SeNB request followed by an MeNB initiated request
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Figure 3: Not allowed interaction: SeNB request followed by an MeNB initiated request
Figure 3 depicts a not allowed interaction of the SeNB initiated and the MeNB initiated Modification procedures:

The MeNB is not allowed to trigger an MeNB initiated Modification while an SeNB initiated Modification is still ongoing. The MeNB should either refuse the SeNB initiated Modification or wait until the procedure has completed.
Observation 3 The MeNB shall be restricted from initiating a MeNB initiated modification request without having refused the SeNB’s request before. The SeNB’s behaviour to restrict the MeNB from doing so needs to be specified.
2.4
Not avoidable interaction: crossing messages of SeNB initiated request and an MeNB initiated request
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Figure 4: Not avoidable interaction: SeNB request followed by a MeNB initiated request
Figure 4 depicts the case of MeNB and SeNB initiating the Modification procedure independently from each other.
The important aspect of this case is given from an SeNB point of view, as the the SeNB is not able to distinguish this case from the case depicted in Figure 3.

While in case 3 we were discussing that we would need to decide whether the MeNB or SeNB initiated request should succeed, we see that for case 4, it would be advantageous to give precedence to the MeNB initiated Modification, as the MeNB initiated request might bear a more urgent reason. If possible, the SeNB can anyhow put its own modification request on top of the MeNB’s request. 

Observation 4 The case of crossing Modification messages is not distinguishable by the SeNB from case 3. The most reasonable SeNB behaviour would be to let the MeNB’s request prevail.
2.5
Not allowed interaction: SeNB request when the MeNB modification is not yet completed
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Figure 5: Not allowed interaction: SeNB request when the MeNB modification is not yet completed
The SeNB is not allowed to trigger an SeNB initiated Modification while the MeNB initiated Modification is still ongoing. Figure 5 shows the case where the SeNB initiated modification is started after the preparation but before the completion. The MeNB shall refuse the SeNB initiated Modification.

Observation 5 The MeNB shall refuse an SeNB initiated Modification as long as its own modification procedure is ongoing and has not been completed yet.

2.6
Additional case: SeNB not updated with the latest MCG information
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Figure 5: Not allowed interaction: SeNB not updated with the latest MCG information
The SeNB initiated modification is not allowed to continue, if the MeNB is aware that the SeNB didn’t receive the latest MCG configuration information.

Observation 6 The MeNB shall refuse an SeNB initiated Modification if the MeNB is aware that the SeNB didn’t receive the latest MCG configuration information.

2.6a
Allowed interaction: requesting RRC information for performing SCG Change at SeNB intiated DRB release


[image: image7.emf]MeNB SeNB

SENB MOD REQUIRED

(E-RABs To Be Released List,

no SCG Change Ind, no SCG-Configuration, ...)

SENB MOD REQUEST

(SCG Change Ind,

Probably Forwarding Addresses and/or S-KeNB)

SENB MOD REQ ACK

(SCG-Configuration)

RRC Reconfig

SENB MOD CONFIRM


Figure 6a: Agreed sequence for SeNB initiated DRB release
Figure 6a provides a simplified signalling flow for the SeNB initiated DRB release. As agreed during RAN3#86 discussions
-
The SeNB includes in the SENB MODIFICATION REQUIRED message the E-RABs To Be Released List IE but neither the SCG Change Indicator nor the SeNB to MeNB Container.
-
If the MeNB decides to perform the SCG Change procedure, it includes the SCG Change Indicator in the SENB MODIFICATION REQUEST message and the MeNB provides the respective RRC information in the SENB MODIFICATION REQUEST ACKNOWLEDGE message.
Specification of the interaction between the two X2AP EPs following section 2.6a is shown below in cyan.
2.7
Text proposal for X2AP BL CR [1]

This section provides a text proposal for the X2AP BL CR. New text is highlighted in green and cyan. Further changes in yellow.
Note:
For the case described in section 2.5, you will find further down a text-proposal leaning towards a wording scheme used for HO, i.e. the term “prepared SeNB Modification” is defined at the end of the successful operation subsection of the MeNB initiated SeNB Modification Preparation procedural description and referred to in the abnormal conditions subsections of the same procedure.

Note:
For the overall interaction between the modification procedures you will find in the text-proposal further down the following approach:
If the SeNB started a Modification procedure
  - and the SeNB receives the MENB MODIFICATION REQUEST message
     - containing (only) applicable forwarding addresses/S-KeNB
       ( the SeNB initiated modification continues

     - containing not applicable forwarding addresses/S-KeNB or other IEs
                and no MeNB to SeNB Container IE
       ( the SeNB initiated modification continues, 
       ( the MeNB initiated procedure is rejected

     - containing an MeNB to SeNB Container IE
       ( the MeNB initiated modification shall prevail

If the MeNB started the Modification Preparation procedure
  - and the SeNB receives the MENB MODIFICATION REQUIRED message
       ( the MeNB initiated modification shall prevail


<<<<<<<<<<<<<<<<<<<< Begin of Changes  >>>>>>>>>>>>>>>>>>>>
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ABS
Almost Blank Subframe

CCO
Cell Change Order

DC
Dual Connectivity

DL
Downlink

EARFCN
E-UTRA Absolute Radio Frequency Channel Number

E-CID
Enhanced Cell-ID (positioning method)

eNB
E-UTRAN NodeB

EP
Elementary Procedure

EPC
Evolved Packet Core

E-RAB
E-UTRAN Radio Access Bearer

E-UTRAN
Evolved UTRAN

GNSS
Global Navigation Satellite System

GUMMEI
Globally Unique MME Identifier

HFN
Hyper Frame Number

IE
Information Element

L-GW
Local GateWay

MCG
Master Cell Group
MDT
Minimization of Drive Tests

MeNB
Master eNB

MME
Mobility Management Entity

PDCP
Packet Data Convergence Protocol

PLMN
Public Land Mobile Network

SCG
Secondary Cell Group

S-GW
Serving Gateway

SeNB
Secondary eNB

SIPTO
Selected IP Traffic Offload

SIPTO@LN
Selected IP Traffic Offload at the Local Network

SN
Sequence Number

TAC
Tracking Area Code

UE
User Equipment

UL
Uplink

<<<<<<<<<<<<<<<<<<<< Next Change  >>>>>>>>>>>>>>>>>>>>
8.x.3
MeNB initiated SeNB Modification Preparation

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted  >>>>>>>>>>>>>>>>>>>>
8.x.3.2
Successful Operation

<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted  >>>>>>>>>>>>>>>>>>>>
Upon reception of the SENB MODIFICATION REQUEST ACKNOWLEDGE message the MeNB shall stop the timer TDCprep. The MeNB is then defined to have a Prepared SeNB Modification for that X2 UE-associated signalling.
<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted  >>>>>>>>>>>>>>>>>>>>
8.x.3.4
Abnormal Conditions

If the SeNB receives a SENB MODIFICATION REQUEST message containing multiple E-RAB ID IEs (in the E-RABs To Be Added List IE and/or the E-RABs To Be Modified List IE) set to the same value, the SeNB shall not admit the action requested for the corresponding E-RABs.

If the SeNB receives an SENB MODIFICATION REQUEST message containing multiple E-RAB ID IEs (in the E-RAB To Be Released List IE) set to the same value, the SeNB shall initiate the release of one corresponding E-RAB and ignore the duplication of the instances of the selected corresponding E-RABs.
If the SeNB receives a SENB MODIFICATION REQUEST message containing a E-RAB Level QoS Parameters IE which contains a QCI IE indicating a GBR bearer (as defined in TS 23.203 [13]), and which does not contain the GBR QoS Information IE, the SeNB shall not admit the corresponding E-RAB. 
If the supported algorithms for encryption defined in the Encryption Algorithms IE in the UE Security Capabilities IE in the UE Context Information IE, plus the mandated support of EEA0 in all UEs (TS 33.401 [18]), do not match any algorithms defined in the configured list of allowed encryption algorithms in the SeNB (TS 33.401 [18]), the SeNB shall reject the procedure using the SENB MODIFICATION REQUEST REJECT message.

Interactions with the SeNB Reconfiguration Completion and SeNB initiated SeNB Release procedure:

If the timer TDCoverall expires before the SeNB has received the SENB RECONFIGURATION COMPLETE or the SENB RELEASE REQUEST message, the SeNB shall regard the requested modification RRC connection reconfiguration as being not applied by the UE and may take further actions like triggering the SeNB initiated SeNB Release procedure to release all SeNB resources allocated for the UE.

Interaction with the SeNB initiated SeNB Modification Preparation procedure:

If the MeNB, after having initiated the MeNB initiated SeNB Modification procedure, receives the SENB MODIFICATION REQUIRED message, the MeNB shall refuse the SeNB initiated SeNB Modification procedure.
If the MeNB has a Prepared SeNB Modification and receives the SENB MODIFICATION REQUIRED message, the MeNB shall respond with the SENB MODIFICATION REFUSE message to the SeNB with an appropriate cause value in the Cause IE.
8.x.4
SeNB initiated SeNB Modification 

8.x.4.1
General

This procedure is used by the SeNB to modify the UE context in the MeNB. 
The procedure uses UE-associated signalling.

8.x.4.2
Successful Operation
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Figure 8.x.4.2-1: SeNB initiated SeNB Modification, successful operation.
The SeNB initiates the procedure by sending the SENB MODIFICATION REQUIRED message to the MeNB. When the SeNB sends the SENB MODIFICATION REQUIRED message, it shall start the timer TDCoverall. 

The SENB MODIFICATION REQUIRED message may contain

-
the SeNB to MeNB Container IE.
-
E-RABs to be released within the E-RABs To Be Released Item IE.

If the MeNB receives a SENB MODIFICATION REQUIRED message containing the RRC Context IE as specified in TS 36.331 [9], the MeNB shall report to the SeNB, in the SENB MODIFICATION CONFIRM message, the successful configuration with the UE, and, the result for configuration in the following way:

-
the MeNB to SeNB Container IE.
If the MeNB receives a SENB MODIFICATION REQUIRED message containing the SCG Change Indication IE, the MeNB may decide to update the S-KeNB or change the DRB ID as specified in TS 33.401 [18].
Upon reception of the SENB MODIFICATION CONFIRM message the SeNB shall stop the timer TDCoverall.
Interaction with the MeNB initiated SeNB Modification Preparation procedure:

If applicable, as specified in TS 36.300 [15], the SeNB may receive, after having initiated the SeNB initiated SeNB Modification procedure, the SENB MODIFICATION REQUEST message including the DL Forwarding GTP Tunnel Endpoint IE and the UL Forwarding GTP Tunnel Endpoint IE within the E-RABs To Be Released List IE.
If applicable, as specified in TS 36.300 [15],the SeNB may receive, after having initiated the SeNB initiated SeNB Modification procedure, the SENB MODIFICATION REQUEST message including the SeNB Security Key IE within the UE Context Information IE.
If the SeNB has initiated the SeNB initiated SeNB Modification procedure with the SENB MODIFICATION REQUIRED message including the E-RABs To Be Released Item IE, it may receive the SENB MODIFICATION REQUEST message including the SCG Change Indication IE, upon which the SeNB shall provide respective information in the SeNB to MeNB Container IE within the SENB MODIFICATION REQUEST ACKNOWLEDGMENT message, as specified in TS 36.300 [15].
8.x.4.3
Unsuccessful Operation
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Figure 8.x.4.3-1: SeNB initiated SeNB Modification, unsuccessful operation.

In case the request modification cannot be performed successfully the MeNB shall respond with the SENB MODIFICATION REFUSE message to the SeNB with an appropriate cause value in the Cause IE. 

The MeNB may also provide configuration information in the MeNB to SeNB Container IE.
8.x.4.4
Abnormal Conditions

If the timer TDCoverall expires before the SeNB has received the SENB MODIFICATION CONFIRM or the SENB MODIFICATION REFUSE message, the SeNB shall regard the requested modification as failed and may take further actions like triggering the SeNB initiated SeNB Release procedure to release all SeNB resources allocated for the UE.
If the MeNB is aware that the SeNB didn’t receive the latest configuration information concerning the MCG, the MeNB may respond with the SENB MODIFICATION REFUSE message to the SeNB with an appropriate cause value in the Cause IE.
If the value received in the E-RAB ID IE of any of the E-RABs To Be Released Items IE is not known at the MeNB, the MeNB shall regard the procedure as failed and may take appropriate actions like triggering the MeNB initiated SeNB Release procedure.

Interaction with the MeNB initiated SeNB Modification Preparation procedure:

If the SeNB, after having initiated the SeNB initiated SeNB Modification procedure, receives the SENB MODIFICATION REQUEST message including other IEs than an applicable SeNB Security Key IE and/or applicable forwarding addresses and/or the SCG Change Indication IE the SeNB shall 
-
regard the SeNB initiated SeNB Modification Procedure as being failed
-
stop the TDCoverall, which was started to supervise the SeNB initiated SeNB Modification procedure
-
be prepared to receive the SENB MODIFICATION REFUSE message from the MeNB and
-
continue with the MeNB initiated SeNB Modification Preparation procedure as specified in section 8.x.3.
<<<<<<<<<<<<<<<<<<<< End of Changes  >>>>>>>>>>>>>>>>>>>>
Proposal 1 It is proposed to agree on the new specification text outlined in section 2.5.
3
Summary and Conclusion
Observation 1
Due to general restrictions for UE related parallel transactions, specified in TS 36.423 §5.2, additional specification text is needed to describe the interaction between the SeNB initiated and the MeNB initiated Modification procedures during an ongoing SeNB initited SeNB Modification.
Observation 2
In general, the MeNB may decide to refuse the SeNB initiated SeNB Modification procedure, due to e.g. some other urgent modifications to be performed on the MeNB’s request.  All necessary specification is already in place.
Observation 3
The MeNB shall be restricted from initiating a MeNB initiated modification request without having refused the SeNB’s request before. The SeNB’s behaviour to restrict the MeNB from doing so needs to be specified.
Observation 4
The case of crossing Modification messages is not distinguishable by the SeNB from case 3. The most reasonable SeNB behaviour would be to let the MeNB’s request prevail.
Observation 5
The MeNB shall refuse an SeNB initiated Modification as long as its own modification procedure is ongoing and has not been completed yet.
Observation 6
The MeNB shall refuse an SeNB initiated Modification if the MeNB is aware that the SeNB didn’t receive the latest MCG configuration information.


Proposal 1
It is proposed to agree on the new specification text outlined in section 2.5.
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