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[bookmark: _Toc462925781]Introduction
In RAN2#95bis, the following agreements were made:

Agreements:
1. Agree the following principle: the master node and the secondary node only need to use own RAT UE capabilities (which will include some other RAT capabilities relating to the interworking). At least for the initial configuration of interworking case these are provided on the master node RAT or from core network
2. Allow gNB to format NR RRC PDUs for the UE configuration.

As understood from the agreements, gNB can send an RRC message, yet it is still open whether the RRC messages generated by NR node would be the final RRC messages or not e.g., whether an NR RRC PDU can be transmitted over NR SRB when gNB is the secondary node. 
In this contribution, we will be seeking answers to this open issue; as well as present and propose how RRC configuration should be handled overall for LTE-NR tight-interworking. 

[bookmark: _Ref178064866][bookmark: _Toc462925782]Discussion
In this section, we will discuss reasons “why the final RRC message should be transmitted only from the master node” and present proposals accordingly. 
The earlier agreement that is “the UE has a single RRC state based on the master” already motivates that the final RRC message e.g., including RRC PDU of a secondary gNB, should be transmitted only from the master node e.g., master eNB. Yet, there are also other reasons behind this choice, which need to be brought more attention to. First of all, if (final) RRC messages could be generated by both master and secondary nodes and even if master node message could only be sent via master node Uu and secondary node messages via secondary node Uu, it would be difficult to process them in the correct order on the UE side as concluded in LTE DC discussions in Rel-12 [1][2]. Moreover, if final RRC messages generated by master and secondary nodes are supposed to be transmittable via any of the two paths, it becomes even more difficult to ensure the correct order. Whether or not processing multiple final RRC message in the wrong order leads to problems, such as connection failure, would need to be investigated on a case by case basis. Furthermore, it also becomes difficult to have a joint error handling for NR and LTE inter-working. 
[bookmark: _Ref462925056][bookmark: _Toc462992833][bookmark: _Toc470181878][bookmark: _Toc471493550][bookmark: _Toc471516775]It becomes difficult to ensure the correct order if final RRC messages generated by master and secondary nodes are supposed to be transmittable via different paths.
[bookmark: _Toc462992834][bookmark: _Toc470181879][bookmark: _Toc471493551][bookmark: _Toc471516776]Whether or not processing multiple final RRC messages in the wrong order leads to problems, such as connection failure, would need to be investigated on a case by case basis.
[bookmark: _Toc462992835][bookmark: _Toc470181880][bookmark: _Toc471493552][bookmark: _Toc471516777]If final RRC messages generated by master and secondary nodes are supposed to be transmittable via different paths, it also becomes difficult to have a joint error handling for NR and LTE inter-working.
If secondary node could send a final RRC message (e.g., only affecting the “SCG” or corresponding NR RRC PDU) directly to the UE, this may in some cases reduce the latency. However, this is only the case when there is a significant latency between the entities generating LTE and NR configuration. If the latency is negligible e.g., compared to the RRC processing in the UE or compared to the transmission delay, the benefit diminishes. Secondly, the latency benefit disappears when “SCG” (or corresponding NR access) reconfiguration may have an impact on the master node configuration. For instance, a concurrent master node reconfiguration may lead to a race condition or to an invalid configuration when exceeding the UE capabilities. To avoid that, the secondary node would need to handshake with master node anyway before sending the message to the UE. For all those cases, a latency enhancement may not be expected as concluded in LTE DC Rel-12 discussions [1][2] and based on the current NR discussions on the NR RRC functionalities, it is hard to draw any other conclusion unless the latency improvement is shown for a fundamental NR RRC functionality. 
[bookmark: _Toc462992836][bookmark: _Toc470181881][bookmark: _Toc471493553][bookmark: _Toc471516778]Latency enhancement may not be expected for most of the procedures since secondary node would need to handshake with master node before sending a message to UE or if the backhaul latency is negligible compared to the Uu transmission time and the UE RRC processing time.

Therefore, for the RRC procedures where a latency gain is limited, instead of generating final RRC messages both from master and secondary nodes, we propose to reuse the LTE DC approach where the “SCG” configuration is generated by the RRC entity in the secondary node, transported to the RRC entity in the master node within a container, and transmitted by a final RRC message from the master node to the UE, as shown in the signaling diagram in Figure 1. 
[bookmark: _Toc461460275][bookmark: _Toc462992880][bookmark: _Toc470181911][bookmark: _Toc470181919][bookmark: _Toc471493554][bookmark: _Toc471516783][bookmark: _Toc471313300]For RRC procedures where the latency gain is limited and/or capability coordination is needed, master node should be generating the final RRC message, including both LTE and NR configurations, to ensure NR and LTE configuration is received/processed at the same time.
[bookmark: _Toc471493555][bookmark: _Toc471516784]“SCG” configuration or corresponding NR RRC PDU is generated by the RRC entity in secondary node, transported to the RRC entity in master node within a container, and transmitted by a final RRC message from master node to UE.
[bookmark: _Toc470181912][bookmark: _Toc470181920][bookmark: _Toc471313301]For the cases when no capability coordination is needed, as explained in [3], SRB diversity seems a better solution to provide a both fast and reliable SRB, compared to a direct SRB.
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Figure 1: RRC signaling assuming an interworking scenario where the master node is an LTE eNB and the secondary node is an NR gNB.

[bookmark: _Toc462925783]Conclusion
Based on the discussion in section 2 we have the following observations and proposals: 

Observation 1	It becomes difficult to ensure the correct order if final RRC messages generated by master and secondary nodes are supposed to be transmittable via different paths.
Observation 2	Whether or not processing multiple final RRC messages in the wrong order leads to problems, such as connection failure, would need to be investigated on a case by case basis.
Observation 3	If final RRC messages generated by master and secondary nodes are supposed to be transmittable via different paths, it also becomes difficult to have a joint error handling for NR and LTE inter-working.
Observation 4	Latency enhancement may not be expected for most of the procedures since secondary node would need to handshake with master node before sending a message to UE or if the backhaul latency is negligible compared to the Uu transmission time and the UE RRC processing time.

Proposal 1	For RRC procedures where the latency gain is limited and/or capability coordination is needed, master node should be generating the final RRC message, including both LTE and NR configurations, to ensure NR and LTE configuration is received/processed at the same time.
Proposal 2	“SCG” configuration or corresponding NR RRC PDU is generated by the RRC entity in secondary node, transported to the RRC entity in master node within a container, and transmitted by a final RRC message from master node to UE.
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