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[bookmark: _Toc462925781]Introduction
[bookmark: _Ref178064866][bookmark: _Toc462925782]In 3GPP TSG-RAN WG2 NR Ad Hoc, the following agreements have been made:

Agreements:
1: For initial configuration of LTE/NR tight interworking, the measurement configuration used by the UE should be configured by the master node.
2: For the LTE/NR tight interworking, the intra-secondary node mobility (including PSCell change and SCell release/addition) should be managed by the secondary node itself. At least in some cases, the master node needs to be informed of intra-secondary node mobility.
3: For the LTE/NR tight interworking, the measurement configuration used by the UE the intra-secondary node mobility should be managed by the secondary node. At least in some cases, coordination with the master is required.
4: Take the triggering of CP procedure listed below as baseline for the LTE/NR tight interworking:
- Secondary Node Addition procedure: Triggered by master node.
- Secondary Node Release procedure: Triggered by both master node and secondary node.
FFS Whether the secondary node or master node triggers change of secondary node
- Intra-secondary node mobility: Triggered by secondary node.
- Addition/Release of SCell within secondary node: Triggered by secondary node.

In this contribution, we will be focusing on how overall RRC signaling should be handled for LTE-NR tight-interworking for the cases where no coordination is needed. 
Discussion
As the general principle, RRC procedures which need coordination between master node and secondary node does not benefit from direct SRB between secondary node and UE as discussed within [1]. This is because when coordination is needed, the RRC messages from secondary node anyway need to be sent to master node to check if that RRC message is appropriate from master node perspective, then there will be no difference from the solution where final RRC message is sent from master node to UE.  
The RRC procedures which need coordination between master node and secondary node does not benefit from direct SRB between secondary node and UE.
Based on the principle above, let us check the RRC procedures between secondary node and UE one by one to see which one needs coordination, which one does not. Those RRC procedures are listed as below.  
1)     Measurement configuration
Measurement configuration specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT measurements as well as configuration of measurement gaps. When there is no secondary node, of course, master node need to configure UE inter-RAT related measurement so that UE can detect secondary node and report to RAN. Once there is secondary node, it is reasonable for secondary node to configure UE to measure the frequencies bundled to RAT of secondary node. Due to three reasons, the measurement configuration still needs coordination between master node and secondary node. First, each measurement object is linked to a unique measurement ID. When there is no coordination, the measurement ID selected by secondary node could be the one selected by master node already, this will result in a conflict. Second, secondary node need to know the measurement object configured by master node on the frequency of secondary RAT, otherwise, same measurement object (frequency) could be configured twice by both maser node and secondary node which cause confusion at UE as well. Third, measurement gap configuration may require coordination as it depends on UE capabilities.
Of course, some solutions can be used to avoid coordination between master and secondary node for each measurement configuration. For example, master node can inform secondary node the measurement ID for the frequency it configured on secondary RAT and the range of measurement ID that it will used. Then secondary node can know the measurement ID for the frequency configured by master node and the remaining ID can be used by secondary node. No coordination is needed for later measurement configuration.
2)   Measurement report 
The measurement report related to secondary RAT from UE can be sent toward secondary node directly once secondary node is there. We do not see any coordination requirement for such message. 
3)     Secondary node release
Secondary node release procedure is used to release the connection between secondary node and UE. This signaling procedure can be carried out between secondary node and UE directly. We do not need any coordination needed between secondary node and master node. However, master node need be informed immediately once connection between secondary node and UE is released, e.g. master node need to inform CN (core network) not to send data to secondary node anymore if there is SCG bearer. 
In other word, although secondary node release procedure itself can benefit from direct SRB between secondary node and UE, the follow up procedure which requires involvement from master node immediately makes the gain of this procedure not apparent.  
4)     Secondary node modification
SeNB modification is used to perform configuration changes of the SCG within the same SeNB, e.g. to trigger the addition, release of SCG SCell(s) (other than PSCell), addition, modification, release of SCG bearer(s) and the SCG part of split bearer(s), and to trigger PSCell change.
For release of SCG SCell, SCG bearer, these procedures could be suitable for direct SRB, as it can be done without coordination between master node and secondary node. However, it would be good that MeNB is informed, since in the event of SCG bearer release, the MeNB could want to reconfigure the bearer to a MCG bearer instead. Also for some UE capabilities may be released, which could be taken into use in the MCG configuration. Similar to secondary node release, after release of SCG bearer, secondary node need to inform master node immediately so that master node will not continue to deliver packets to secondary node anymore.
For addition of SCG SCell, or SCG bearer or SCG part of split bearer, it could require coordination with MeNB, as an addition of SCG SCell (SCG bearer) means to add a new frequency, and more L2 buffer are needed from secondary node, which again may require capability coordination between MeNB and SeNB. 
5)     Secondary node change
Secondary node change is used to change the secondary node from one to another. When the new secondary node and the old secondary node work on the same frequency, this may not require coordination with master node, therefore it can benefit from direct SRB. If new secondary node works on a different frequency from old secondary node, coordination with master node maybe required as new frequency may means new band combination and thus coordination is required. 
Whatever the secondary node change is intra or inter-frequency change, when secondary node is changed, the data path need be updated, either to CN for SCG bearer, or to MeNB for SCG part split bearer. Therefore, master node need be informed of secondary node change immediately. Similar to secondary node release, the gain from direct communication between secondary node and UE for such procedure is not very apparent.  
[bookmark: _Ref462925056][bookmark: _Toc462992833][bookmark: _Toc471492999][bookmark: _Toc471493435][bookmark: _Toc471511374]The RRC procedures which can benefit from direct SRB between secondary node and UE are quite limited.
[bookmark: _Toc471493000][bookmark: _Toc471493436][bookmark: _Toc471511375]Within those RRC procedures which benefit from direct SRB, some of them need be followed with immediate communication with master node which make the gain of direct SRB not apparent. 
Option A: MCG SRB + Direct SRB
[image: ]
[bookmark: _Ref473643029]Figure 1: Signalling radio bearers when deploying direct SRB
Benefits of option A:
· Low latency from NR interface for NR RRC procedures not requiring coordination
· MeNB not involved for NR RRC procedures not requiring coordination
However, as not all RRC procedures between secondary node and UE are suitable to use direct SRB, the support of direct SRB between secondary node and UE would require also the existence of an MCG SRB, for transporting RRC procedures involving capability coordination, see Figure 1. The two SRBs will introduce the following additional complexity into system:
· Effects on NR RRC message reordering need to be evaluated. , e.g. effects on delta signalling. 
· Limiting the control plane to execute only one RRC procedure at a time could be too restrictive and can add additional delay to RRC reconfigurations.
[bookmark: _Toc471493001][bookmark: _Toc471493437][bookmark: _Toc471511376][bookmark: _Toc461460275][bookmark: _Toc462992880]The support of direct SRB between secondary node and UE also make both NW and UE implementation complicated. 
Option B: MCG split SRB 
[image: ]
Figure 2: Single MCG split SRB
Benefits of option B:
· Low latency from NR interface..
· Increased robustness compared to direct SRB by adding LTE link. RRC messages can be transmitted to UE via Split SRB, similar to split bearer for DRB. That is, the PDCP entity at the transmitter side will deliver each PDCP PDU to the UE via MCG and/or SCG. PDCP PDU duplication detection and removal at receiver side is done by PDCP entity and thus RRC is not affected at all. In this way, RRC messages can benefit from the low L1 latency from secondary node if it is NR gNB. Besides, as the robustness of RRC message is improved, the latency of RRC procedure is reduced as well when RRC message transmitted over SCG fails. Detailed discussion on SRB split is given in [2].
· SRB split enables joint RLF detection on MCG and SCG, which will further improve robustness, see [3].
· No impact on RRC
· No mapping rules
· No reordering
Drawbacks of option B:
· Additional backhaul delay for non co-located deployments. One concern with the LTE DC like solution, i.e. SRB communication only between master node and UE, is the longer delay for RRC procedures between secondary node and UE. For LTE-NR tight interworking, this can be solved by deployment. Either deploy NR gNB and LTE eNB co-located, or connect NR gNB and LTE eNB with fast backhaul

Direct SRB between secondary node and UE is not supported due to no apparent gain identified and the complexity introduced.
[bookmark: _Toc471492956][bookmark: _Toc471493439][bookmark: _Toc471511379]Single SRB with SRB split is supported for LTE-NR tight interworking.

Text proposal
We propose to update the Technical Report as follows:
Beginning of change
[bookmark: _Toc473710447]5.2.2.2	Control plane architecture for Dual Connectivity between LTE and NR
The figure below shows the protocol architecture for Dual Connectivity between LTE and NR, where: 
· RRC message is generated by the RRC entity in the secondary node and transported to the RRC entity in the master node within a container.
· Master node generates the final RRC message, including both the master node and secondary node RRC messages ensuring NR and LTE configuration is received/processed at the same time.
· RRC messages are transmitted to UE via Split SRB. That is, the PDCP entity at the transmitter side will deliver each PDCP PDU to the UE via MCG and/or SCG. PDCP PDU duplication detection and removal at receiver side is done by PDCP entity.



				
Figure 5.2.2.2-1:	Control plane architecture for Dual Connectivity between LTE and NR

End of change

[bookmark: _Toc462925783]Conclusion
In summary, comparing the pros and cons of option A and B, our preference is option B. Thus, we make the following observations and proposals: 
Observation 1	The RRC procedures which need coordination between master node and secondary node does not benefit from direct SRB between secondary node and UE.
Observation 2	The RRC procedures which can benefit from direct SRB between secondary node and UE are quite limited.
Observation 3	Within those RRC procedures which benefit from direct SRB, some of them need be followed with immediate communication with master node which make the gain of direct SRB not apparent.
Observation 4	The support of direct SRB between secondary node and UE also make both NW and UE implementation complicated.

Proposal 1	Direct SRB between secondary node and UE is not supported due to no apparent gain identified and the complexity introduced
Proposal 2	Single SRB with SRB split is supported for LTE-NR tight interworking
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