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1 Introduction 
The new SI for the study on New Radio Access Technology has been approved in RP-160671. As an important requirement, the tight-interworking between the new RAT and LTE has been captured as well. In RAN2#94, the DC based architecture has been agreed as baseline for the LTE/NR tight interworking, and the following agreements have been made for CP of LTE/NR tight interworking
=>
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)

The intention of this contribution is to give some further analysis on the control plane of the LTE/NR tight interworking.

2 Discussion 
Based on the agreements made in RAN2#94, the DC based framework will be reused in the LTE based LTE/NR tight interworking. 

[image: image1.emf]MeNB

DU

S1-C/U

NGFI

LTE Core Network

S1-U

X2'

CU

NGFI

DU

LTE New RAT


Figure 1: LTE/NR tight-interworking based on the framework of dual-connectivity
According to the legacy DC framework defined in R12, the control plane (i.e. RRC) is anchored in MeNB, which means all the RRM decision will be made in MeNB and all the RRC message will be generated (e.g. encoding) and transferred in MeNB. If the similar mechanism is applied in the LTE based LTE/NR tight interworking, the MeNB will be required to support the RRM function of NR (e.g. mobility management) and the ASN.1 of NR RRC (e.g. encoding/decoding the NR RRC IEs). Considering lots of new terminology and information element will be introduced in NR, it will be difficult for the MeNB (LTE) to understand all the numerology of NR. Moreover, to keep align with the latest protocol of NR, the MeNB has to be updated whenever the protocol of NR is updated, which may increase the complexity and maintenance cost for the LTE eNB.
Based on the analysis above, in order to save the complexity of MeNB (LTE) and enable the independent evolution of LTE and NR, it is proposed that:
Proposal 1: The LTE eNB (NR gNB) shall not be required to understand the RRC message/ASN.1 defined for NR (LTE), and the RRC message/ASN.1 generated by one node should be transparent to the other.
According to proposal1, since the LTE eNB and NR gNB is not required to understand the RRC message defined in NR and LTE, the LTE/NR RRC message/ RRC container will be generated by LTE eNB/NR gNB respectively. Once the RRC message/container is generated, one issue is whether the NR RRC message generated by NR can be delivered to UE directly. For the case of initial NR node addition, since the NR branch is not available during the initial NR node addition, the NR RRC message container for the initial addition of NR node should be forwarded to MeNB and delivered to UE through the LTE branch. 
Proposal 2: For the initial NR node addition procedure, the NR RRC message container generated by NR SeNB should be forwarded to MeNB and delivered to UE through the LTE branch.

Once the NR SeNB is added for a specific UE, the RRC message generated by NR RRC will be mainly used for the case of NR resource reconfiguration and intra-NR mobility. The RRC function supported by MeNB and SeNB can be found as follow:
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Main functions for LTE RRC:

·

Configuration/Reconfiguration of LTE

·

Mobility in LTE

·

Measurement

·

Transmission of NAS message

·

Addition/Release NR

Main function for SUB NR RRC 

(A subset of NR RRC):

·

Reconfiguration of NR

·

Mobility in NR

·

Measurement


Figure 3: RRC function supported by MeNB and SeNB
If the directly transmission of NR RRC message is not allowed, the NR RRC message for intra-NR mobility has to be forwarded to MeNB first and then the MeNB can deliver the message to UE through LTE, which means some extra latency caused by the signalling transmission over backhaul will be introduced. Considering the blockage in high frequency band, and the quick RSRP/SINR drop due to high frequency propagation phenomena, the extra latency may cause unnecessary interruption time and mobility failure, which will lead to negative impact on the user experience. 
In order to save the latency, especially for the intra-NR mobility procedure, we propose that the directly RRC message transmission between NR SeNB and UE over NR should be supported.
Proposal 3: In order to save the latency, especially for the intra-NR mobility procedure, the directly RRC message transmission between NR SeNB and UE over NR should be supported.
In the legacy DC framework, since all the RRC messages will be transferred by MeNB over LTE, there are no SRBs in SeNB. Based on proposal 3, in order to support the directly transmission of NR RRC message between NR SeNB and UE, the SCG SRB should be introduced. In LTE, multiple SRBs have been defined for different usage as follow. 
· SRB0 is for RRC messages using the CCCH logical channel;

· SRB1 is for RRC messages (which may include a piggybacked NAS message) as well as for NAS messages prior to the establishment of SRB2, all using DCCH logical channel;

· SRB2 is for RRC messages which include logged measurement information as well as for NAS messages, all using DCCH logical channel. SRB2 has a lower-priority than SRB1 and is always configured by E-UTRAN after security activation.

Since the NAS and logged measurement information will be forwarded to MeNB anyway, there is no need to support the SRB2 in SeNB. For the SRB0, it is still not clear whether we will have some kind of NR RRC re-establishment procedure in NR SeNB, the need for SRB0 can be FFS.

Proposal 4: In order to support the directly RRC message transmission between NR SeNB and UE, the SRB1 similar SCG SRB should be introduced. The need for the SRB0 similar SCG SRB0 can be FFS.
In the DC framework, since all the necessary system information of NR cell can be delivered to UE through the dedicated RRC signaling over either LTE or NR, no broadcasted system information in NR cell will be required for the LTE/NR tight interworking, except for MIB which includes the timing information (e.g. SFN). Since the timing information of NR cell is some kind of real time information and will change dynamically according to the time the MIB has been broadcasted, the MIB will still be required in NR SeNB cell.
Proposal 5: For the LTE based LTE/NR tight interworking, except for MIB similar system information, no other system information will be required to be broadcasted in SeNB NR cell.
Also because no system information is broadcast except for timing information in MIB similar system information, obviously no paging message is needed which is usually used to update system information in RRC_CONNECTED state.
Proposal 6: For the LTE based LTE/NR tight interworking, no paging message is required in NR.
When new NR RAN node is added to UE, in order to establish the uplink synchronization and beam tacking, the RACH similar initial access procedure will still be required in NR. 
Proposal 7: For the LTE based LTE/NR tight interworking, the RACH similar initial access procedure is needed in NR.
3 Conclusion 
Here we kindly propose follows:
Proposal 1: The LTE eNB (NR gNB) shall not be required to understand the RRC message/ASN.1 defined for NR (LTE), and the RRC message/ASN.1 generated by one node should be transparent to the other.

Proposal 2: For the initial NR node addition procedure, the NR RRC message container generated by NR SeNB should be forwarded to MeNB and delivered to UE through the LTE branch.

Proposal 3: In order to save the latency, especially for the intra-NR mobility procedure, the directly RRC message transmission between NR SeNB and UE over NR should be supported.
Proposal 4: In order to support the directly RRC message transmission between NR SeNB and UE, the SRB1 similar SCG SRB should be introduced. The need for the SRB0 similar SCG SRB0 can be FFS.

Proposal 5: For the LTE based LTE/NR tight interworking, except for MIB similar system information, no other system information will be required to be broadcasted in SeNB NR cell.
Proposal 6: For the LTE based LTE/NR tight interworking, no paging message is required in NR.
Proposal 7: For the LTE based LTE/NR tight interworking, the RACH similar initial access procedure is needed in NR.
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