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Discussion and decision
1 Introduction

This contribution first of all reviews some X2 procedures imposing some constraints regarding the configuration of dual connectivity, visible at the Uu interface. In particular the need for additional clarification regarding these constraints is discussed.

Secondly, the contribution intends to trigger some further discussion regarding what would be good to capture in an informative annex of 36.300 i.e. related to RAN2 e-mail [89#24][LTE/DC]. Considering that the DC solution may be used as baseline for other cases e.g. WLAN aggregation, we think it would be good to take a somewhat broader perspective when considering what to put into an informative annex aiming to provide a good overall overview of dual connectivity operation.

2 Discussion

2.1 RAN interface constraints affecting Uu
In previous meetings we discussed some radio procedures that are quite inter-related with the corresponding X2 procedures. In particular, RAN2 accepted some limitations for the radio interface that result from some RAN3 agreements. We don’t intend to revisit these agreements. However, we think it would be good to capture these in stage 2.

A: SeNB initiated DRB release

In case the SeNB initiates DRB release, it cannot include the SCG configuration RRC INM in the SeNB modification required X2 message (DRB to release is indicated by X2 AP). The MeNB decides the subsequent action i.e. whether to:

· 
release the DRB: normal reconfiguration, not including SCG configuration (i.e. legacy field used to indicate release)

· 
switch to MCG DRB: As SCG change is required, the MeNB initiates the SeNB modification as sub-procedure in-between. As part of this sub-procedure, the MeNB provides SCG counter, and the SeNB provides the SCG configuration RRC INM (including MCI-SCG)
When initiating release of an SCG or split DRB it is thus not possible for the SeNB to initiate another SCG reconfiguration at the same time e.g. some physical layer reconfiguration. It seems this limitation is sufficiently captured in stage 2, see yellow marked text in the annex.

B: MeNB initiated SeNB modification
In case the MeNB initiates SeNB modification, the SeNB cannot trigger a synchronous reconfiguration

· 
This is because upon SCG change the SeNB needs to receive the SCG counter from MeNB, which transfer is not supported in this sequence.

· 
This means that e.g. if the MeNB adds an SCell, the SeNB can only configure it as PSCell by means of a subsequent SeNB modification.

When receiving an MeNB initiated SeNB modification e.g. SCG cell addition, it is thus not possible for SeNB to initiate an SCG reconfiguration requiring SCG change at the same time. The primary candidates for such SeNB initiated SCG change seem to be change of PSCell, some synchronous physical layer reconfiguration. The SeNB would need to do such reconfigurations by another subsequent SeNB modification. This limitation does currently not seem to be covered in stage 2, and hence we propose:

Proposal 1
Capture in stage 2 that upon receiving an MeNB initiated SeNB modification, the SeNB can not trigger an SCG change (i.e. only possible if already accommodated in the MeNB request)
Note
In case the MeNB wants to maintain the SCG while doing an intra-eNB handover, it includes in X2AP the fields SCG Change Indication and SeNB Security Key
C: SeNB initiated SCG change

In case the SeNB initiates SCG change (e.g. upon PSCell change): Upon receiving an SeNB modification required including SCG change indication, the MeNB initiates the SeNB modification as sub-procedure in-between in order to provide the security key. In this case the SeNB should not provide an SCG configuration RRC INM as part of this sub-procedure (also implying that the MeNB request should not include information that may trigger this). Correspondingly, the MeNB need not wait for the SeNB response of this nested procedure before initiating the reconfiguration procedure on Uu.

Although the X2 sequence is not entirely straightforward, also considering the differences with case A, it does not impose any constraints visible at the radio interface and hence there does not seem to be any immediate need for further stage 2 clarifications.

2.2 Scope of informative annex on dual connectivity
RAN2 e-mail [89#24][LTE/DC] List of Dual Connectivity procedures for 36.300 aims to provide an informative annex covering a number of different scenario’s i.e. mobility, DRB or SCG cell or SCG establishment/ modification/ release. For each scenario a reference is provided to the related section in stage 2 (message sequence), as well as some additional remarks.

We support the introduction of an informative annex, but we think it would be good to think a bit more about which aspects would be good to cover considering that the DC solution may be used as baseline for other cases e.g. WLAN aggregation.

Procedural aspects

During earlier discussions we suggested to introduce a section summarising the main RAN2 relevant procedural and signalling aspects, covering some of the following aspects:

· 
Functional division: I.e. what SeNB may initiate (establish/ modify/ release SCG, SCG cell or DRB, responsibilities in capability coordination, admission and failure handling.

· 
Reconfiguration procedures and their use e.g. which scenario’s require/ do not require an SCG change, what can be done upon handover, ..
· 
Additional procedural aspects: E.g. meaning of reconfiguration complete (related to order RA), aspects like discussed in 2.1, which node initiates release in specific cases
· 
Signalling aspects: E.g. which SCG parameters are generated by MeNB, and how are they transferred, inter-node information transfer e.g. transfer of RRM measurement info
A number of the aspects indicated in the above bullet list can be captured in a table capturing signalling aspects per scenario/ procedure, not only showing the mapping beween RRC and X2 AP messages/ procedures (which is not so straightforward) but also what RAN2 related information is transferred in each scenario and by which protocol.

Table 1 is a suggested format for the table to capture this information. Note that the table is mainly to illustrate the format i.e. the contents may not be entirely complete/ correct. The table would of course cover other cases i.e. SCG modification (SeNB initiated, MeNB initiated), SCG release SeNB initiated, MeNB initiated), MeNB handover.

	X2 AP Msg
	X2 fields (R2 related)
	RRC INM
	RRC INM contents for this case
	Notes/ issues

	SCG establishment
(Information regarding in which cases this procedure is used)

	1: SeNB addition request
	Security capabilities, KeNB, UE aggregated MBR, ERABs to add
	SCGConfigInfo
	UE capability, Dedicated radio config (MCG, SCG), capability restrctioins, SCell to add/ rel, DRB to add/ rel), Measurement info, UE context (MBMS)
	

	2: SeNB addition request acknowledge
	 
	SCGConfiguration
	SCG-Config
	

	5: SeNB reconfiguration complete
	 
	FFS: SCGConfigInfo
	Dedicated radio config
	 


Table 1: Example of informative table
Proposal 2
RAN2 is requested to discuss and conclude whether the UE should be allowed to report available of a completed MBMS log in a non HO related RRCConnectionReconfigurationComplete message
3 Conclusion & recommendation
This contribution discussed the MBMS MDT functionality that was introduced in REL-12. RAN2 is requested to discuss and conclude the following proposals:

Proposal 1
RAN2 is requested to discuss and conclude whether there is a real need to log BLER without RSRP taking the considerations into account
Proposal 2
RAN2 is requested to discuss and conclude whether the UE should be allowed to report available of a completed MBMS log in a non HO related RRCConnectionReconfigurationComplete message
4 References

[1] TS 36.331 Radio Resource Control
A Stage 2 (Annex)
10.1.2.8.2
SeNB Modification

The SeNB Modification procedure may be initiated either by the MeNB or by the SeNB and be used to modify, establish or release bearer contexts, to transfer bearer contexts to and from the SeNB or to modify other properties of the UE context within the same SeNB.

SeNB modification procedure does not necessarily need to involve signalling towards the UE.
MeNB initiated SeNB Modification
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Figure 10.1.2.8.2-1: SeNB Modification procedure - MeNB initiated

The MeNB uses the procedure to initiate the addition or release of SCG SCells, SCG bearer(s) and the SCG part of split bearer(s) and to trigger PSCell change involving PSCell release. The SeNB may reject the request, except if it concerns the release of SCG cells, of SCG bearer(s) or the SCG part of split bearer(s). Figure 10.1.2.8.2-1 shows an example signalling flow for a MeNB initiated SeNB Modification procedure.
1. The MeNB sends the SeNB Modification Request message, which may contain bearer context related or other UE context related information, data forwarding address information (if applicable) and SCG-ConfigInfo which contains the MCG configuration and the entire UE capabilities for UE capability coordination to be used as basis for the reconfiguration by the SeNB. In case of SCG SCell addition request, the MeNB can provide the latest measurement results for the SCG cell(s) requested to be added and SCG serving cell(s). In case of SCG Change, SCG Change Indication is included.
NOTE:
MeNB may request the establishment or release of SCG or Split bearer while not reconfiguration to MCG bearer, which can be performed without SCG change.

2.
The SeNB responds with the SeNB Modification Request Acknowledge message, which may contain radio configuration information within SCG-Config message and data forwarding address information (if applicable).
3/4.
The MeNB initiates the RRC connection reconfiguration procedure. The UE applies the new configuration and replies with RRCConnectionReconfigurationComplete. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.

5.
Upon successful completion of the reconfiguration, the success of the procedure is indicated in the SeNB Reconfiguration Complete message.

6.
If instructed, the UE performs synchronisation towards the cell of the SeNB as described in SeNB addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.

7/8.
If applicable, data forwarding between MeNB and the SeNB takes place. (Figure 10.1.2.8.2-1 depicts the case where a bearer context is transferred from the MeNB to the SeNB.)

9.
If applicable, a path update is performed.
SeNB initiated SeNB Modification
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Figure 10.1.2.8.2-2: SeNB Modification procedure - SeNB initiated

The SeNB uses 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 SCells (other than PSCell), SCG bearer and the SCG part of split bearer. SeNB cannot initiate SCG SCell addition except for the case of SI update of SCG SCell. Figure 10.1.2.8.2-2 shows an example signalling flow for a SeNB initiated SeNB Modification procedure.

1.
The SeNB sends the SeNB Modification Required message, which may contain bearer context related, other UE context related information and SCG-Config which contains the new radio resource configuration of SCG. For bearer release or modification a corresponding E-RAB list is included in the SeNB Modification Required message. In case of SCG Change, SCG Change Indication together with SCG-Config is included. In case of release of bearer served by SeNB, SCG-Config is not included.
The SeNB can decide whether the 
Random Access procedure is required, i.e., SCG change.

2./3.
If data forwarding and/or SeNB security key change needs to be applied, the MeNB triggers the preparation of the MeNB initiated SeNB Modification procedure and provides forwarding address and/or a new SeNB security key information within the SeNB Modification Request message, respectively. If the SeNB requested to release a bearer in step 1, and the MeNB decides to reconfigure it to an MCG bearer, the MeNB provides the SCG Change Indication within the SeNB Modification Request message and the SeNB provides respective RRC information in the SCG-Configuration within the SeNB Modification Request Acknowledgement message.
NOTE:
If only forwarding addresses and/or SeNB security key are provided in step 2, the MeNB does not need to wait for the reception of step 3 to initiate the RRC connection reconfiguration procedure.

4.
If MeNB accepts the SeNB request, the MeNB sends the RRCConnectionReconfiguration message to the UE including the new radio resource configuration of SCG according to the SCG-Config.
5.
The UE applies the new configuration and replies the RRCConnectionReconfigurationComplete message. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.

6.
Upon successful completion of the reconfiguration, the success of the procedure related to SCG-Config is indicated in the SeNB Modification Confirm message.

7.
If instructed, the UE performs synchronisation towards the cell of the SeNB as described in SeNB addition procedure. Otherwise, the UE may perform UL transmission after having applied the new configuration.

8/9.If applicable, data forwarding between MeNB and the SeNB takes place. (Figure 10.1.2.8. 2-1 depicts the case where a bearer context is transferred from the SeNB to the MeNB.)
10.
If applicable, a path update is performed.
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