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1
Introduction

RAN3 has received a LS from RAN2 containing agreements for LTE-NR interworking.

This document analyses the consequences for RAN3 work on stage 2 level.
2
Discussion

2.1
Reuse of existing DC protocol functions

The following agreements have been made:
1: Secondary Node Addition is used when there is no SN configured and is only initiated by the MN.
Observation 1 Secondary Node addition, being only initiated by the Master Node, is in line with protocol functions specified in X2AP.
2: The recipient node of SN Release cannot reject the request.
Observation 2 RAN2’s understanding that Secondary Node release, irrespective the node triggering the procedure, cannot be rejected by the recipient node is in line with protocol functions specified in X2AP.
2.2
SCG change
2.2.1
Intra Secondary Node SCG change

The following agreements have been made:

3: Intra-SN mobility can trigger a SN modification request by the SN to MN.

FFS which scenarios require MN involvement and which don't.
1: The MN should be involved in the SN cell change without PDCP change at least in the case where the UE capability coordination is required due to SN cell reconfiguration. (e.g. NR SCell change may require UE capability coordination)

Observation 3 Intra Secondary Node mobility with involvement of the Master node is possible with current protocol functions specified in X2AP. It is assumed that actual communication will take place in an X2AP transparent way.
2.2.2
Inter Secondary Node SCG change

The following agreements have been made:

1
Secondary node initiates the secondary node change procedure in the connected active mode.

2
In some cases the MN is involved and takes final decision before the secondary node change occurs. FFS whether the MN needs to be involved for other cases (e.g. SN cell change without PDCP change)

3
The RRM measurement configuration for secondary node change is maintained by secondary node and also processes measurement reports.

FFS what additional information can be provided from the SN to the MN when the SN change is initiated.

FFS Whether master node can also initiate secondary node change procedure (e.g. inter-freq HO for load balancing reasons) [Autor’s Note: this FFS was solved at a later RAN2 meeting]
1: 
On receiving the request for SN change, the master accepts/rejects (e.g. taking into account available information, network connectivity, etc) whether to carry out the requested inter-secondary nodes change (i.e. different Xx interface). The master may select a different target node in different frequency for the SN change based on the NR inter-frequency measurement maintained by master itself;

1a: MN can also trigger an inter-frequency the SN node change without any request from the SN.

2: 
Final RRC message for the inter-SN change will be generated from master node

3:
SN does not provide the NR measurement results to the MN;

FFS: UE can be configured with MN NR measurement configuration and SN NR measurement configuration on inter frequencies which are different from the serving frequencies used in SN. UE cannot be configured with MN NR measurement configuration on the serving SN frequencies. (This does not preclude MN NR measurement configuration to include inter-freq events that include the serving cell measurement)

FFS on how to coordinate the NR measurement configuration between MN and SN;

FFS how to allow the MN to perform inter-RAT measurement for potential handover to the serving SN frequency.

RAN2 decided to leave more autonomy for the Secondary Node in terms of RRM decisions and triggering SCG change. This is, among others, realised by allowing the Secondary Node to communicate directly with the UE, e.g. for measurements. However, it is still the Master Node that finally submits the reconfiguration message to the UE, hence a mobility anchor is kept in the Master Node.

Allowing the Secondary Node to trigger inter-node SCG change requires new protocol functions on X2. It would be probably possible to introduce additional information into the existing Secondary Node triggered Modification procedure, but in order to keep this clear difference in functionality separate from the existing function it seems to be more appropriate to introduce a new procedure, resembling a handover procedure.
Observation 4 A new protocol function is need to support Secondary node triggered SN change.
Proposal 1 It is proposed to introduce a new procedure in X2AP to support the SN triggered SN change.
2.2.3
Inter Master Node handover w/o SCG change

The following agreements have been made:

4: For LTE-NR DC, MN handover can happen without SN node change.

Observation 5 Master Node HO w/o SN node change is supported by current protocol functions specified in X2AP.
2.2
SCG SRB for direct communication between SeNB and the UE

The following agreements have been made:

4:
Each SN RRC message should have its own RRC response message even when the SCG request message is encapsulated in an MCG RRC message. SCG response message is forwarded over Xx to SN.

Observation 6 X2AP would have to support providing the response to SN RRC messages being sent via an MCG RRC message. The transparent RRC containers included in the modification procedures are very well suited to carry such information.
Proposal 2 It is proposed to utilise the transparent RRC containers within the modification procedures to transport SN RRC messages and their responses. It is also proposed to keep add an FFS to check whether scenarios exist that would require additional containers or even new X2 messages.
2.3
Split SRB

The following agreements have been made:

2: Split SRB should be decided and configured by MN in SeNB addition and/or Modification procedure, with SN configuration part provided by SN. (RAN3 can discuss whether there are cases where the SN may need to reject the split SRB configuration)

Split SRB is yet another major addition as compared to DC with two E-UTRA cell groups.

The assumption from RAN2 is that the Master Node configures the usage of split SRB. This function can be of course added to existing functions on X2.

In addition to configuring the usage of Split SRB, protocol functions are needed to support conveying RRC PDUs via X2 in between the SN and MN. It appears that the best approach would be to introduce a new procedure on X2, similar to the NAS transport procedure on the RAN-CN interface.

Note, that it is important to keep X2AP protocol functions introduced for split SRB separate from protocol functions support conveying an SN RRC response back to the Secondary node.

Proposal 3 Introduce configuration of split SRB at the Secondary Node in the SN Addition and MN triggered SN Modification procedure. Whether reject of such request is possible can be kept FFS

Proposal 4 It is proposed to introduce a new X2AP procedure to transport RRC PDUs via X2. It could be kept FFS whether one or two procedures (UL/DL separated) should be introduced.

2.4
Further stage 2 details for SN triggered SN node change

The LS in [1] contains an action from RAN2:

Regarding the secondary node change procedure, RAN2 also discussed which node to contact the new secondary node in case the SN change is initiated by the secondary node. Two solutions are on the table:
Solution 1: Secondary node sends the command to the Master node, and the Master node contacts the new secondary node, at least for the case if Xx interface is not available between the old SN and the new SN;
Solution 2: Secondary node contacts the new secondary node directly;
Since it is RAN3 scope, RAN2 respectfully asks RAN3 to decide this issue. RAN2 assumes that there is no radio interface impact from this decision.
We have shortly depicted the two alternatives below:

Solution 1:


[image: image1.emf]UE MeNB

S-SeNB

(NR)

T-SeNB

(NR)

SeNB HadoverRequest

(include NR-ConfigInfo)

SeNB HandoverRequest Acknowledge

(include NR-Config)

RRCConnectionReconfiguration

RRCConnectionReconfigurationComplete

SeNB Reconfiguration Complete

SeNB Change Request 

(include NR Config)

SeNB Release Request 

SeNB Change Reject 

SeNB Change Reject 


Figure 1: Change of SgNB in case of LTE-NR interworking: Solution 1
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Figure 2: Change of SgNB in case of LTE-NR interworking: Solution 2
One can see from both figures, that the protocol functions and the amount of messages needed for both solutions are fairly equivalent. The only difference is the way how the Master Node is involved into the resource allocation at the target secondary node. In solution 1, the resource allocation at the secondary node is performed w/o involvement of the MeNB at all. This looks like a promising approach in terms of efficiency and latency. On the other hand side, such approach would introduce a number of race conditions if the Master is not involved in the overall decision and would trigger some other mobility action on its own, probably for reasons not visible in the secondary nodes. For that reason we believe that going for a more robust signalling would be the choice to make.

Proposal 5 It is proposed to involve the Master Node directly into the resource allocation phase at the target Secondary Node.
3
Conclusion
We have very shortly reviewed the current status of discussions for DC with NR in E-UTRAN as outlined in the LS received in [1]

The following can be observed:
Observation 1
Secondary Node addition, being only initiated by the Master Node, is in line with protocol functions specified in X2AP.
Observation 2
RAN2’s understanding that Secondary Node release, irrespective the node triggering the procedure, cannot be rejected by the recipient node is in line with protocol functions specified in X2AP.
Observation 3
Intra Secondary Node mobility with involvement of the Master node is possible with current protocol functions specified in X2AP. It is assumed that actual communication will take place in an X2AP transparent way.
Observation 4
A new protocol function is need to support Secondary node triggered SN change.
Observation 5
Master Node HO w/o SN node change is supported by current protocol functions specified in X2AP.
Observation 6
X2AP would have to support providing the response to SN RRC messages being sent via an MCG RRC message. The transparent RRC containers included in the modification procedures are very well suited to carry such information.


The following is proposed.
Proposal 1
It is proposed to introduce a new procedure in X2AP to support the SN triggered SN change.
Proposal 2
It is proposed to utilise the transparent RRC containers within the modification procedures to transport SN RRC messages and their responses. It is also proposed to keep add an FFS to check whether scenarios exist that would require additional containers or even new X2 messages.
Proposal 3
Introduce configuration of split SRB at the Secondary Node in the SN Addition and MN triggered SN Modification procedure. Whether reject of such request is possible can be kept FFS
Proposal 4
It is proposed to introduce a new X2AP procedure to transport RRC PDUs via X2. It could be kept FFS whether one or two procedures (UL/DL separated) should be introduced.
Proposal 5
It is proposed to involve the Master Node directly into the resource allocation phase at the target Secondary Node.

It is further proposed to discuss and agree on the stage 2 and stage 3 proposal submitted in [2] and [3].
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