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1
Introduction

This document discusses all the open issues on HO enhancements to be solved before closing the WI [1] for the inter-MeNB HO w/o SeNB Change scenario.
Text proposals for stage 2 and stage 3 are relative to the agreed baseline CRs as available in R3-152396 (TS 36.300) [2] and R3-152410 (TS 36.413) [3].

2
Discussion

2.1
Criticality of the new IEs that refer to the existing UE Context at the SeNB
The Stage 3 BL CR currently contains a new IE in the Handover Request message (UE Context Reference at the SeNB) and in the SeNB Addition Request Acknowledge message (SeNB UE X2AP ID) to enable the SeNB to refer to an already established and existing UE Context. The criticality of these IEs is set to “ignore”.
The reason for setting the criticality of those IEs to “ignore” lies in the common understanding that “reject” should be only set if the receiving node cannot perform any of the actions requested within the message if it doesn’t support the functionality that is requested by the IE in question.

Obviously it is possible to perform a handover even if the target eNB does not support the Rel-13 feature “inter-MeNB HO w/o SeNB change”. The same holds for the SeNB Addition initiated by the target eNB. If the eNB is not able to support the new Rel-13 feature (note, that it is the source MeNB that suggests to initiate the new feature by introducing the context reference in the Handover Request message – without any consent from the SeNB) it could very well perform an SeNB Addition and establish a new context. If the criticality of those IEs would be set to “reject” the sending node would need to first “probe” which feature combination is suitable for the receiving node, i.e. an IE combination that would not result in a reject of the request containing the Criticality Diagnostics IE.
Observation 1 Setting the criticality of the new IEs that refer to the existing UE Context at the SeNB to “ignore” is reasonable, as the receiving nodes (target MeNB and SeNB) are able to perform legacy functions (Handover, SeNB Addition).
2.2
The need for feedback whether an “add-on”-function was successfully executed
We have shortly explained why criticality “ignore” for IEs related to new features that where put “on top” of legacy functions is reasonable and beneficial.
This, however, requires that the sending node has to understand whether the receiving node has actually executed the requested function. This is only possible, if the response message explicitly contains respective information. This principle is already followed by introducing an indication in the Handover Request Acknowledge message but is not yet contained in the SeNB Addition Request Acknowledge message. 

Observation 2 If the criticality of a new IE that requests add-on functionality to be executed is set to “ignore”, the positive response would need to contain explicit information whether the requested function was executed.

Proposal 1 Include an “UE Context kept” indicator in the SeNB Addition Request Acknowledge message in the stage 3 BL CR [3] and remove the Editor’s Note in the stage 2 BL CR [2].
2.3
“Re-using” the allocated SeNB UE X2AP ID on the target side
During the informal discussion it was suggested that the SeNB would be able to allocate the same SeNB UE X2AP ID twice, once to denote the UE-associated signalling connection to the source MeNB and once for the UE-associated signalling connection to the target MeNB.

However, this would contradict the requirement that an AP ID uniquely identifies a logical connection associated to a UE over an E-UTRAN interface within a node (see TS 36.401 §6.2.1 [4]).

Observation 3 An AP ID related to UE-associated signalling identifies a logical signalling connection. It may be used to uniquely address a UE context within a node, if a single AP ID exists “towards” that UE context, but this is not necessarily the case.
2.4
Shall the SeNB reject the SeNB Addition, if the UE context cannot be found
Like discussed in section 2.1, it would be reasonable to allow the SeNB to execute “legacy” functionality if the requested add-on function cannot be executed. It could be the case that the SeNB for some reason is not able to contact that part that contains the existing UE Context for which the target MeNB would have to – at least – perform the SeNB Addition twice. It would be more efficient to execute the legacy function instead.
Proposal 2 If the SeNB is not able to find the UE context identified by the SeNB UE X2AP ID, it shall not reject the SeNB Addition but instead execute the legacy SeNB Addition and respond accordingly to the target MeNB. Remove the related Editor’s Note in the stage 2 BL CR [2].
2.5
Stage 2 text for data forwarding in case of bearer type change
This open issue refers to discussions whether stage-2 specification is needed for the case where a bearer type change is performed during the inter-MeNB handover process.

As a general limitation for bearer type change, TS 36.300 [5] specifies in §7.6 that Neither direct bearer type change between Split bearer and SCG bearer nor simultaneous configuration of SCG and Split bearer are supported. So, the only bearer type change scenarios possible are the ones where either 

1)
a bearer of any DC bearer type is changed to an MCG bearer or 

2)
an MCG bearer is changed to a DC bearer of any type.
Ad 1) This kind of bearer type change is already specified in TS 36.300 [5] section §10.1.2.8.3 for the MeNB initiated SeNB Release, which is part of the inter-MeNB HO w/o SeNB Change. It is also specified in section §10.1.2.8.5 for the MeNB to eNB Change, which can be regarded as the appropriate scenario for the E-RAB that changes from DC bearer of any type to MCG bearer type. TS 36.300 [5] describes DC functions in quite a comfortable modular way and we should avoid repeating specification text and keep modularity as far as possible.

Ad 2) This bearer type change is already specified in TS 36.300 [5] section §10.1.2.8.1 for the SeNB Addition, which is part of the inter-MeNB HO w/o SeNB Change for the E-RAB for which bearer type change is performed from MCG to DC bearer of any type.

Observation 4 Bearer type change for E-RABs that change between MCG and DC bearer of any type is already described in existing stage 2 specification text: from MCG it is part of the SeNB Addition procedure, to MCG it is part of the MeNB initiated Release procedure and the MeNB to eNB Change procedure. In general, it should be avoided to duplicate specification text.

Proposal 3 Close the open topic related to data forwarding for bearer type change and remove Editor’s Note in the stage 2 BL CR [2].
2.6
SeNB ID in the Handover Request message
Last meeting, this open issue was surprisingly put on the table again. We haven’t really understood the reasoning behind that, if reasoning was provided at all.

In the past the SeNB ID was introduced because it represents a parameter the RNL process within the target MeNB uses to identify the SeNB.

Note: RNL means “Radio Network Layer”. If modular system design is still of interest in RAN3, we should enable RNL functions to work based on information provided via RNL means, i.e. via Radio Network signalling that takes place in between logical nodes constituting the Radio Network. There is a good reason why RRC related information is treated in a transparent way within Radio Network signalling. If the SeNB ID is not included on X2AP level the target MeNB would need to evoke a non-RNL process, namely radio access related parts of the system to retrieve (and interpret) information related to the UE’s current SCG configuration. This not only contradicts basic protocol design principles it also restricts the possibility of implementing the system in a modular way.
Proposal 4 The target MeNB shall be able to address the SeNB by means of Radio Network signalling. Hence the SeNB ID shall be included in the Handover Request message. Remove the related Editor’s Note in the stage 2 BL CR [2].
3
Conclusion
This paper made the following observations:
Observation 1
Setting the criticality of the new IEs that refer to the existing UE Context at the SeNB to “ignore” is reasonable, as the receiving nodes (target MeNB and SeNB) are able to perform legacy functions (Handover, SeNB Addition).
Observation 2
If the criticality of a new IE that requests add-on functionality to be executed is set to “ignore”, the positive response would need to contain explicit information whether the requested function was executed.
Observation 3
An AP ID related to UE-associated signalling identifies a logical signalling connection. It may be used to uniquely address a UE context within a node, if a single AP ID exists “towards” that UE context, but this is not necessarily the case.
Observation 4
Bearer type change for E-RABs that change between MCG and DC bearer of any type is already described in existing stage 2 specification text: from MCG it is part of the SeNB Addition procedure, to MCG it is part of the MeNB initiated Release procedure and the MeNB to eNB Change procedure. In general, it should be avoided to duplicate specification text.


The following is proposed:
Proposal 1
Include an “UE Context kept” indicator in the SeNB Addition Request Acknowledge message in the stage 3 BL CR [3] and remove the Editor’s Note in the stage 2 BL CR [2].
Proposal 2
If the SeNB is not able to find the UE context identified by the SeNB UE X2AP ID, it shall not reject the SeNB Addition but instead execute the legacy SeNB Addition and respond accordingly to the target MeNB. Remove the related Editor’s Note in the stage 2 BL CR [2].
Proposal 3
Close the open topic related to data forwarding for bearer type change and remove Editor’s Note in the stage 2 BL CR [2].
Proposal 4
The target MeNB shall be able to address the SeNB by means of Radio Network signalling. Hence the SeNB ID shall be included in the Handover Request message. Remove the related Editor’s Note in the stage 2 BL CR [2].
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