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1
Introduction

Recently, there were discussions in RAN2 that it is unclear how certain DC specific RRC signalling scenarios are actually realised in terms of X2-C signalling. This contribution discussed those scenarios and tries to find out whether certain signalling elements in the current X2AP “Running” CR are missing, should they be Information Elements or even elementary procedures.

The following scenarios are discussed:

1)
System Information update of CSG

2)
SeNB initiated release of a DRB (without releasing the whole UE Context at the SeNB)
3)
Intra-MeNB HO/MCG Change.
4)
SeNB UE Information
2
Discussion

2.1
How to implement signalling for System Information update of an SCG cell?

This scenario is described in the Running stage 2 CR as follows in chapter Annex L.5:

... SeNB generates the RRC container containing SI change for each UE. MeNB signals the SI change via dedicated signalling and UE applies the SI change immediately upon the reception of the RRC message. 
... For system information update on an SCG SCell, the SeNB generates the updated system information for the concerning SCell by using release and add of the concerning SCell in SCG-Configuration sent to the MeNB.

For system information update on PSCell the SeNB generates the updated system information for the PSCell by using release and add of the PSCell (no SCG Change; no new security keys) in SCG-Configuration sent to the MeNB. SCG system information update procedure by release and addition of individual cells does not result in re-establishment of SCG PDCP or RLC.
This case can be very well covered by applying the SeNB initiated SeNB Modification procedure. The SeNB to MeNB Container IE would carry the RRC SCG-Config message, whereas the SeNB Key Change Indication IE wouldn’t need to be present, as no security keys needs to be updated.

Proposal 1 Agree that the SeNB initiated SeNB Modification procedure can be well applied for the System Information update of (P)SCells. This scenario doesn’t require any S-KeNB change.
2.2
SeNB request the release of a bearer
Another scenario is the SeNB initiated release of an SCG bearer or the SCG part of a split bearer. The existence of this scenario is already captured in the current Running stage 2 CR [1], see text right below Figure 10.1.X.2-2 (SeNB initiated SeNB Modification procedure):

The SeNB can use the procedure to perform configuration changes of the SCG within the same SeNB, e.g., to trigger release of SCG SCell(s) (other than PSCell), SCG bearer(s) and the SCG part of split bearer(s) (upon which the MeNB may release the bearer or reconfigure it to an MCG bearer), and to trigger PSCell change. The MeNB cannot reject the release request of SCG SCell(s) (other than PSCell), SCG bearer(s) and the SCG part of split bearer(s). SeNB cannot initiate SCG SCell addition except for the case of SI update of SCG SCell. Figure 10.1.2.X.2-2 shows an example signaling flow for a SeNB initiated SeNB Modification procedure.

Release of bearers would require respective indications on X2AP level, i.e. at least a list of “bearers to be released” would need to be indicated in the SENB MODIFICATION REQUIRED message. This indication is independent from the question whether the bearer release scenario requires the SeNB to send an RRC container.
Observation 1 According to current stage 2 text, the SeNB initiated SeNB Modification procedure can be applied for the release of SCG bearers and the release of the SCG part of split bearers. The SENB MODIFICATION REQUIRED message would need to be updated to carry a “bearers to be released” list for this scenario.
There is still one FFS contained in the scenario description for the SeNB initiated SeNB Modification procedure, see chapter 10.1.X.2; SeNB initiated part below step 1:

Editor’s Note: For SCG/Split bearer release, FFS whether the SeNB sends the release message (including RRC container) or sends a trigger to the MeNB followed by a modification request from MeNB to SeNB.
Looking at the procedures available and following observation 1, there is no need to for an extra message loop (or even the definition of a new procedure). The Editor’s Note can be removed.
Proposal 2 Remove the Editor’s Note in the Running stage 2 CR in chapter 10.1.X.2 within the SeNB initiated part below step 1.
Proposal 3 Include a list of “bearers to be released” in the SENB MODIFICATION REQUIRED message and the respective specification text in the “Running” X2AP CR [1] as shown at the end of section 2.2.
<<<<<<<<<<<<<<<<<<<< first change  >>>>>>>>>>>>>>>>>>>>
8.x.4.2
Successful Operation

<<<<<<<<<<<<<<<<<<<< unmodified text omitted>>>>>>>>>>>>>>>>>>>>
The SENB MODIFICATION REQUIRED message may contain

-
the SeNB to MeNB Container IE.
If the MeNB receives a SENB MODIFICATION REQUIRED message containing the E-RABs To Be Released List IE, the MeNB shall perform the necessary SCG configuration changes as described in TS 36.300 [15].
<<<<<<<<<<<<<<<<<<<< next change  >>>>>>>>>>>>>>>>>>>>
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 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 ignore the release request for the E-RAB ID and may take appropriate actions like triggering the SeNB initiated SeNB Release procedure.
<<<<<<<<<<<<<<<<<<<< last change  >>>>>>>>>>>>>>>>>>>>
9.1.x.8
SENB MODIFICATION REQUIRED
This message is sent by the SeNB to the MeNB to request the modification of SeNB resources for a specific UE.

Direction: SeNB ( MeNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	YES
	reject

	SeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the SeNB
	YES
	reject

	E-RABs To Be Released List
	
	0..1
	
	
	–
	–

	>E-RABs To Be Released Item
	
	1 .. <maxnoof Bearers>
	
	
	EACH
	ignore

	>>CHOICE Bearer Option
	M
	
	
	
	
	

	>>>SCG Bearer
	
	
	
	
	
	

	>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>>Split Bearer
	
	
	
	
	
	

	>>>>>E-RAB ID
	M
	
	9.2.23
	
	–
	–

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	SeNB Key Change Indication
	O
	
	SeNB Key Change Indication

9.2.xz
	SeNB requests the MeNB to change the S-KeNB, e.g. when uplink or downlink PDCP COUNTs are about to wrap around
	YES
	ignore

	SeNB to MeNB Container
	O
	
	OCTET STRING
	Includes the necessary RRC Information as specified for DC operation in TS 36.331 [9]
	YES
	ignore


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256


<<<<<<<<<<<<<<<<<<<< end of changes  >>>>>>>>>>>>>>>>>>>>
2.3
MCG Change – or: intra MeNB HO

Discussion during “Phase 3” of the “Running” stage 2 CR [2] prior to RAN2#87bis were led on the subject of the intra-MeNB HO scenario, i.e. where the MeNB (for whatever reason) decides to change the MCG configuration. 

Current assumption is that the MeNB may indicate the SeNB to perform an SCG Change procedure, i.e. to remove and add the SCG, while any kind of addition of SCG configuration implies also S-KeNB refresh.

The respective signalling is well captured already in the Running stage 3 CR for TS 36.423 [1].

Note: 
The only related flaw in [1] is that the presence statement in the tabular section for the S-KeNB Security Key IE should be “optional” and not “conditional upon configuration of the SCG bearer option”. But this can be corrected later on.

Proposal 4 Agree that the current X2AP is well designed to support the intra-MeNB HO procedure, also the case where the SCG Change procedure is performed in parallel.
2.4
SeNB UE information

This procedure is currently captured in the “Running” stage 2 CR [2] as follows:

The SeNB may provide information to MeNB regarding a particular UE and the MeNB may use this information to e.g. initiate release of SCG bearer or split bearer on SCG.

Editor’s note: FFS What kind of procedure will be introduced. Depends on how to handle the SeNB initiated change of DRB type.
The FFS in the Editor’s note reflects the possibility to introduce yet another standalone procedure for providing UE information from SeNB to MeNB.
Our opinion is, that any action, should it be the request to remove unbearable resources from the UE context at the SeNB or the wish to re-organise the SCG, should preferably come from the SeNB itself, given the basic principle of independent RRM entities residing in the eNBs involved in the UE’s dual connectivity configuration.

Therefore, independent of whether RAN2 decides to introduce respective inter-node RRC signalling to include “SeNB UE information”, the current X2AP design is well suited to cover those needs.

Proposal 5 Agree that the current X2AP is well designed to support the SeNB UE information procedure, if so wished by RAN2.

2.5
UE capability coordination

This procedure is currently captured in the “Running” stage 2 CR [2] §7.X as follows:

-
For UE capability coordination, the MeNB provides (part of) the AS- configuration and the UE capabilities to the SeNB.

The signalling behind this coordination function would foresee allowing the MeNB to provide any updates of the MCG configuration or update of how the MeNB decides to split the UE capability restrictions between itself and the SeNB. The signalling would not include any SeNB reaction in terms of SCG reconfiguration, but is of pure informative nature.

It is obvious that the MeNB initiated SeNB Modification procedure does well support the needs for this signalling.

Proposal 6 Agree that the current X2AP is well designed to support the UE capability coordination.
2.6
Concluding remarks

Finally we could consider to inform RAN2 about our discussions and write an LS or inform RAN2 via the WI rapporteur’s channel. RAN2 should further discuss in which way to capture RAN3’s considerations in stage 2.

Proposal 7 Discuss whether and in which way to inform RAN2 about our discussions on the SeNB UE information and the intra-MeNB HO procedures.
3
Proposal
Observation 1
According to current stage 2 text, the SeNB initiated SeNB Modification procedure can be applied for the release of SCG bearers and the release of the SCG part of split bearers. The SENB MODIFICATION REQUIRED message would need to be updated to carry a “bearers to be released” list for this scenario.


Proposal 1
Agree that the SeNB initiated SeNB Modification procedure can be well applied for the System Information update of (P)SCells. This scenario doesn’t require any S-KeNB change.
Proposal 2
Remove the Editor’s Note in the Running stage 2 CR in chapter 10.1.X.2 within the SeNB initiated part below step 1.
Proposal 3
Include a list of “bearers to be released” in the SENB MODIFICATION REQUIRED message and the respective specification text in the “Running” X2AP CR [1] as shown at the end of section 2.2.
Proposal 4
Agree that the current X2AP is well designed to support the intra-MeNB HO procedure, also the case where the SCG Change procedure is performed in parallel.
Proposal 5
Agree that the current X2AP is well designed to support the SeNB UE information procedure, if so wished by RAN2.
Proposal 6
Agree that the current X2AP is well designed to support the UE capability coordination.
Proposal 7
Discuss whether and in which way to inform RAN2 about our discussions on the SeNB UE information and the intra-MeNB HO procedures.
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