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Introduction
In RAN2 #94 meeting, there were some agreements on RRC aspect in LTE-NR tight interworking:
Agreements
[bookmark: OLE_LINK33]=>	UE has a single RRC state machine based on the master, and single control plane connection to CN
=>	Network has two RRC entities that can generate ASN.1
=>	ASN.1 generated by the secondary can be transported by the master (at least in some cases, e.g. for first configuration)

However, there are still lots of open issues as:
-	Is ASN.1 generated by one node transparent (no necessity for the master to understand the ASN.1 generated by the secondary) to the other node?
-	Can NR and LTE generate final RRC messages?
-	Can secondary send messages directly to UE over the secondary radio (e.g. an SRB on the secondary)
-	Can messages generated by master node can be transported over the secondary radio.
-	Can a single message generated by master/secondary node can be transported over both master and secondary radio.
-	UL cases also to be considered.

In this contribution, we discuss the RRC aspects in details and provide our opinions.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion 
[bookmark: OLE_LINK48][bookmark: OLE_LINK49]2.1 Consideration on NR UE capability
One issue was raised in the email discussion that is whether coordination between LTE and NR is needed on LTE/NR UE capabilities, and what kind of coordination is needed, and how?
First, we should clarify whether UE capabilities will be shared between LTE and NR. We could see two kind of UE handling for inter RAT:
· UE capability hard split
In LWA, LTE and WLAN capacities are not shared in the UE. Therefore, no coordinate is needed on UE capabilities between the eNB and the WT/AP. It will make our design simple. However based on email discussion, seems most companies would assume some kind of sharing is possible.
· LTE and NR share some capabilities
Based on the necessary coordination efforts, there are mainly two kind of sharing:
Static sharing: 
· RF and corresponding MIMO capabilities, etc could be shared between LTE and NR, it will impact the bandcombination and inter RAT measurement capabilities; 
For static sharing, statics coordination is sufficient, i.e. the Master node just needs to indicate the limitation to the secondary node;
Dynamic sharing:
· Processing capabilities, e.g. per TTI TBS, etc;
· Power sharing between LTE and NR;
For dynamic sharing, frequent coordination is needed;
Currently we already have dual mode/dual standby UE in the field, seems only static sharing is allowed. The only exception is 1XRTT + LTE, the UE should avoid to exceed the maximum power.
Since the assumption on capability sharing will impact the coordination design, we would ask RAN2 to decide it first.
Proposal 1: RAN2 should discuss what kind of capability sharing should be considered when we design the coordination, static sharing or dynamic sharing.
2.2 Handling of secondary node message 
In RAN2 #94 meeting, it was agreed that network has two RRC entities that can generate ASN.1. The two RRC entities are responsible for configuration of the master and the secondary respectively. Considering that NR is a different RAT from LTE, it is reasonable to assume the contents and parameters of LTE RRC and NR RRC will be different from each other. Based on this assumption, if the ASN.1 generated by one node should be understood by the other node, it requires the LTE eNB and NR BS to be updated to understand the contents and parameters between each other. Obviously, it will restrict that LTE and NR have to be updated simultaneously which is undesirable. To allow independent evolution of LTE and NR, we propose: 
Proposal 2: ASN.1 generated by one node should be transparent to the other node in order to achieve independent evolution between LTE and NR.
If ASN1 generated by one node is transparent to another node, there are two issues need to be solved:
Issue 1 How to do UE capability coordination between LTE and NR?
Based on transparency, it has to be done by the interface between LTE eNB and NR node;
Proposal 2a: UE capability coordination should be done by the interface between LTE eNB and NR node.
Issue 2 Will master node check the content of configurations from the secondary node?
The purpose of this check for DC was to ensure SeNB configuration is correct. However for LTE NR tight interworking, since the message from secondary node is transparent to the master node, it is quite difficult to the master node to do this check. 
Observation 1: It is difficult for the master node to check the content from the secondary node.
2.3 Joint failure or separate failure?
Then the issue is how to handle the case the message from secondary node cannot be complied by the UE? Joint failure or separate failure? 
For DC, the MeNB and SeNB belong to the same RAT, and we assume that the MeNB understands the configuration of the SeNB. Therefore the MeNB could know whether the configuration of SeNB could be complied by the UE or not. 
For LTE NR tight interworking, the master node has no idea whether the message/content from the secondary node could be complied or not. It is unfair that master node cannot be used if the content from the secondary node cannot be complied. Therefore we prefer separate failure handling, that is:
· Upon reception of the final RRC message carrying secondary final RRC message as a container, the UE should apply master and secondary RRC configuration respectively. 
· If the content from master is failed, reestablishment should be used, i.e. both master and secondary node cannot be used;
· If the content from master can be complied by the UE, but the content from secondary node cannot, the UE will only report the failure of secondary node to the master node. Master path will still work well, but secondary node path will be suspended as SeNB failure;
· The UE will report the failure/success information on the message from secondary node to the master, and master will do the corresponding handling;
Proposal 3: Separate failure/success handling should be supported for LTE-NR tight interworking.
Proposal 3b: corresponding UE/network behavior should be:
· Upon reception of the final RRC message carrying secondary final RRC message as a container, the UE should apply master and secondary RRC configuration respectively. 
· If the content from master is failed, reestablishment should be used, i.e. both master and secondary node cannot be used;
· If the content from master can be complied by the UE, but the content from secondary node cannot, the UE will only report the failure of secondary node to the master node. Master path will still work well, but secondary node path will be suspended as SeNB failure;
· The UE will report the failure/success information on the message from secondary node to the master, and master will do the corresponding handling;
2.4 Whole RRC message or a set of IEs?
With respect to the ASN.1 generated by the secondary, another issue is whether secondary node should generate a set of IEs or a whole RRC message? 
Since anyway standalone NR will be specified in the same release as tight interworking, to reduce UE complexity and simplify the standard work, it is reasonable to handle NR part for standalone NR and tight interworking in the same way when the NR acts the secondary. Based on this assumption, the secondary should be able to generate final RRC message and the final RRC message should be carried as a container in the master RRC message.
Proposal 4: The secondary should generate a final RRC message which is carried as a container in the master RRC message.
2.5 Transport of secondary node message
With respect to the secondary final RRC message, as agreed in last RAN2 meeting, at least for first configuration, it should be transported by the master. The question is whether it could be sent directly to UE over the secondary radio? The following aspects should be considered:
- Necessity: For the case that LTE acting as the anchor, no requirements of frequent and urgent configuration are foreseen.
- PDCP: For the 3C architecture, what PDCP shall be used for the secondary SRB?
- Security: For the 3C architecture, what security shall be used for the secondary SRB?
- Failure handle: How to handle the secondary configuration failure cases?
- Coordination: How to do coordination between LTE and NR if there is direct SRB in the secondary?
In conclusion, the benefit to support secondary to send message directly to UE is not clear. Lots of issues needs to be solved if we introduce SRB for secondary node. It seems no need to support this mechanism.
Proposal 5: The secondary should not send message directly to UE over the secondary radio.
2.6 RRC diversity

In the E-mail discussion 94#39, RRC diversity was discussed for the LTE-NR tight interworking control plane. RRC diversity allows the RRC messages generated by the master to be transmitted via both the master and the secondary and as a potential solution for improving mobility robustness. However, in LTE-NR tight interworking, the master is assumed to be able to provide wide coverage and the sufficient mobility robustness. We do not see the need to support RRC diversity for LTE NR tight interworking.
Proposal 6: RRC diversity should not be supported for LTE NR tight interworking.
Conclusion
In this contribution, we discuss the RRC details and have the following proposals:
Proposal 1: RAN2 should discuss what kind of capability sharing should be considered when we design the coordination, static sharing or dynamic sharing.
Proposal 2: ASN.1 generated by one node should be transparent to the other node in order to achieve independent evolution between LTE and NR.
Proposal 2a: UE capability coordination should be done by the interface between LTE eNB and NR node.
Observation 1: It is difficult for the master node to check the content from the secondary node.
Proposal 3: Separate failure/success handling should be supported for LTE-NR tight interworking.
Proposal 3b: corresponding UE/network behavior should be:
· Upon reception of the final RRC message carrying secondary final RRC message as a container, the UE should apply master and secondary RRC configuration respectively. 
· If the content from master is failed, reestablishment should be used, i.e. both master and secondary node cannot be used;
· If the content from master can be complied by the UE, but the content from secondary node cannot, the UE will only report the failure of secondary node to the master node. Master path will still work well, but secondary node path will be suspended as SeNB failure;
· The UE will report the failure/success information on the message from secondary node to the master, and master will do the corresponding handling;
Proposal 4: The secondary should generate a final RRC message which is carried as a container in the master RRC message.
Proposal 5: The secondary should not send message directly to UE over the secondary radio.
Proposal 6: RRC diversity should not be supported for LTE NR tight interworking.
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