3GPP TSG RAN WG3 NR-adhoc 
                                                                       R3-170062
Spokane, USA, 17th – 19th January 2017
Agenda item:
10.6.1
Source: 
ZTE
Title: 
Further Consideration on Secondary Node Addition
Document for:
Discussion and Approval
1. Introduction
For the framework of LTE/NR Tight Interworking, the legacy DC principle is assumed, where the Master Node (e.g. MeNB) is the single node being able to perform “Secondary Node Addition” or “Secondary Node Change” procedures, and the main reason behind is that Secondary Node has neither independent RRC entity nor SRB with UE, but relies on the RRC coding and SRB on MeNB side. However, due to the dual RRC model in LTE/NR Tight Interworking context, this may not necessarily hold true any more, since the NR and E-UTRA are supposed to do RRM and manage the multiple connections (MC) in their own RAT-domain more independently. 
It is worth noting that the MC topic is de-prioritized in RAN#74, but the LTE/NR dual connectivity design should be forward compatible and future proof with MC case. By keeping “MC” concept in mind, in this contribution, we shall discuss more about the basic procedures for LTE/NR Tight Interworking.
2. Discussion
For legacy DC, the SeNB has no SRB with UE, so cannot have RRM measurement results directly at first place, hence source SeNB does not know which target SeNB is to be added when conditions allow; it is always up to the MeNB to make the SeNB change or addition decision, i.e. when and which target SeNB to add.

For LTE/NR Tight Interworking, the Secondary Node may be configured with SRB with UE, so can have independent RRM measurement results directly at first place, so it can make independent RRM decisions and actions prior to Master Node’s decisions.
Observation 1: The source Secondary Node has direct reference info for independent RRM decisions and actions.
It has been agreed by RAN2 that the eNB is allowed not to understand the detailed configuration on gNB side, or vice versa; Furthermore, eNB/gNB may not know the fresh resource status of each other, depending on the dynamicity of XnAP signalling for coordination. Therefore, in the DC/MC environments, eNB may not effectively determine the optimal DC/MC configuration profile in gNB domain or vice versa, unless sufficient coordination over Xn interface is made. Hence it becomes more attractive for Secondary Node to determine the DC/MC configuration profiles in its own domain.
Observation 2: The source Secondary Node is in the best position to determine its own DC/MC configuration profiles.
From control plane processing load viewpoint, the “single master node model” as today centralizes all CP processing load in Master Node for DC/MC management, which imposes risks for congestion, delay and robustness, e.g. MeNB may easily become the performance bottleneck or failure point of overall DC/MC operation. Though via loading balancing or mobility means, above adversities can be alleviated, it is not optimal from performance viewpoints, e.g. service interruption due to MeNB change, or more signalling overhead for MCG/SCG management. With justified dual RRC model, it is worth considering “dual master node model” a bit more, which can naturally distribute the CP processing load between two RAT-domains, i.e. one Master Node for LTE domain, and one Master Node for NR domain, hence the overall performances and DC/MC robustness are supposed to be improved. E.g. after the radio links in LTE domain are broken, the radio links in NR domain shall not be impacted.
Observation 3: There could be one Anchor Secondary Node being configured by Master Node, which plays similar role as Master Node in its own RAT-domain.
In LTE/NR dual connectivity case, above “Anchor Secondary Node” can trigger and manage the “SeNB change” procedure if it is authorized by Master Node.
In LTE/NR multiple connectivity case, above “Anchor Secondary Node” can trigger and add/modify/release more Secondary Nodes if it is authorized by Master Node.
It is worth noting here that: there can be the case that certain potential target Secondary Node does not have Xn connection with Master Node, hence if source Secondary Node wanna change/add any potential target Secondary Node safely, it needs to get coordinated with Master Node ahead, otherwise, the newly added Secondary Node may not Tight Interwork with Master Node directly. Above coordination can rely on the common Xn procedures between Master Node and Secondary Node ahead, instead of DC/MC specific procedures.
Observation 4: Anchor Secondary Node should assure that the “to be changed/added potential target Secondary Node” can Tight Interwork with Master Node ahead.
The following figure shows the example for Secondary Node initiated SeNB change procedure:
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The potential benefits with above procedures are as such:

· S-SeNB may select more proper T-SeNB than MgNB in quicker time.
· Some RRM work for secondary node management is offloaded to LTE domain.
· Less UE capability coordination is involved.
With above arguments, in the LTE/NR Tight Interworking DC/MC contexts, we propose to extend the basic procedures such as:
Proposal 1: One Anchor Secondary Node can be configured by the Master Node, so that it can decide and manage the DC/MC configuration profiles in its own RAT-domain independently.
Proposal 2: The Anchor Secondary Node is allowed to perform “Secondary Node Addition” in its own RAT-domain, so can trigger SeNB change/addition procedure autonomously.
Proposal 3: To adopt the TP below.
3. Conclusion
---------------------------------------- Start of text proposal (1) ----------------------------------------------
· 7.3.1.3
Xn Interface Procedures
To support the functions listed in Section 7.3.1.2, the Xn interface should support the following procedures. The procedures are classified in different categories.
Xn Interface Management and Error Handling Procedures: 
-
Xn Setup: to establish an Xn interface between the New RAN nodes

-
Xn Reset: to reset the Xn interface

-
Error Indication: to report detected errors in one incoming message

-
New RAN Configuration Update: to update the configuration for the New RAN nodes over Xn interface

-
Xn Removal: to remove the signaling connection between two New RAN nodes in a controlled manner

UE connected mode Mobility Management Procedures: 
-
Handover Preparation: to establish necessary resources in a New RAN node for an incoming handover

-
Handover Cancellation: to cancel an ongoing handover preparation or an already prepared Xn handover

-
UE Context Release: to indicate to the source new RAN that radio and control plane resources for the associated UE context are allowed to be released

Dual Connectivity Procedures supporting option 4/4a and 7/7a (whether to be applied to DC between two gNBs is FFS): 
-
Secondary Node Addition (Master node initiated)
-
Secondary Node Addition (Anchor Secondary node initiated)
-
Secondary Node Modification (Master node initiated)

-
Secondary Node Modification (Secondary node initiated)

-
Secondary Node Release (Master node initiated)

-
Secondary Node Release (Secondary node initiated)

Editor’s note:
Work in other RAN WGs on inter-RAT DC for New RAN, on 5G intra-system mobility and NR specifics needs to be revisited in order to understand whether DC signalling schemes as specified for E-UTRA can be re-used for 5G. It is however expected, that role definitions from E-UTRAN (master node, secondary node) can still be applied for options 4/4a and 7/7a.
---------------------------------------- End of text proposal (1) -----------------------------------------------
---------------------------------------- Start of text proposal (2) ----------------------------------------------
· 10.1.2.3
Procedural aspects

The procedures defined under section 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [12] listed below apply. In this list, LTE eNB and gNB connected via Xx are considered to have the role similar to MeNB (or eNB without DC) and SeNB, respectively. In this context, the Xx-U has all the functionality of X2-U for LTE DC operation. The DC procedures defined in TS 36.423 [13] are used as baseline.

-
SeNB Addition

-
SeNB Modification (MeNB initiated SeNB Modification)

-
SeNB Modification (SeNB initiated SeNB Modification)

-
Intra-MeNB handover involving SCG change

-
SeNB Release (MeNB initiated SeNB Release)

-
SeNB Release (SeNB initiated SeNB Release)

-
Change of SeNB

-
MeNB to eNB Change

-
SCG change

-
eNB to MeNB change

-
Inter-MeNB handover without SeNB change

NOTE 1:
Support of hybrid HeNB as the SeNB is not justified in RAN3.
Editor’s note: It is pending to RAN2 whether additional procedures have to be defined (e.g., dynamic UE capability update, UE measurement report request).
SeNB Addition
-
To support UE capability coordination, the MeNB would need to signal NR UE capabilities in the SENB ADDITION REQUEST message.
-
In the SENB ADDITION REQUEST ACKNOWLEDGE, the SeNB indicates its choice of the NR configuration over Xx.
Existing procedure defined in TS 36.300 [12] can be reused without any procedural change, but with minor update to adapt the message information to NR.
Note: It is FFS whether Secondary gNB can trigger the SeNB Addition procedure autonomously, e.g. add up one more Secondary gNB, then inform MeNB about the results.
SeNB Modification (SeNB/MeNB initiated SeNB Modification) 

Some enhancements to the SENB MODIFICATION REQUEST, SENB MODIFICATION REQUEST ACKNOWLEDGE, SENB MODIFICATION REQUIRED and SENB MODIFICATION CONFIRM messages may be needed e.g. due to use cases and differences between E-UTRA and NR technologies.
Existing procedures defined in TS 36.300 [12] can be reused without any procedural change, but with minor update to adapt the message information to NR.
Intra-MeNB handover involving SCG change, Inter-MeNB handover without SeNB change
These cases involve intra-/inter-MeNB handover where the NR part may or may not change. Any procedural changes to this part should be similar as considered in SeNB Addition, SeNB Modification, Change of SeNB and SCG change procedures.
Existing procedures defined in TS 36.300 [12] can be reused without any procedural change.
MeNB/SeNB initiated SeNB Release 

Either MeNB or SeNB should be able to release the connection between eNB and gNB. No procedural changes are foreseen.

Existing procedures defined in TS 36.300 [12] can be reused without any procedural change.
Change of SeNB

Since this is essentially just SeNB Release + SeNB Addition procedures, any procedural changes should be covered by the component procedures.

Existing procedures defined in TS 36.300 [12] can be reused without any procedural change.
Note: It is FFS whether Secondary gNB can trigger the SeNB Change procedure autonomously, e.g. change from source Secondary gNB to target Secondary gNB autonomously, then inform MeNB about the results.
MeNB to eNB Change, eNB to MeNB change

These procedures allow using a handover between MeNB and eNB involving SeNB Addition and SeNB Release procedures. As also these procedures are using the components of SeNB Addition and SeNB Release, no procedural changes are foreseen. 

Existing procedures defined in TS 36.300 [12] can be reused without any procedural change.
SCG change

In E-UTRAN, SCG change is used whenever synchronous reconfiguration is required for the SeNB. With the tight interworking between E-UTRA and NR, similar baseline can be assumed and no procedural changes are foreseen.

Existing procedures defined in TS 36.300 [12] can be reused without any procedural change.
---------------------------------------- End of text proposal (2) -----------------------------------------------
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