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1 Introduction
In the past ad-hoc meeting, the following agreements were reached:
Agreements:

1:  Packet duplication is supported for user plane and control plane in NR-PDCP (This agreement does not preclude discussion of other mechanisms to improve mobility robustness)

FFS whether packet duplication should also be supported for LTE-NR dual connectivity

2  The PDCP function in the transmitter supports packet duplication and the PDCP function in the receiver supports duplicate packet removal.

However, the handling of RRC signalling has not been discussed. In this paper, we will discuss the issue and also the location of RRC protocol layer.

2 Discussion
2.1 RRC signalling termination point
Intra-gNB case
In RAN2#94 meeting, RAN2 achieved the following agreement:
1 NR eNB corresponds to 1 or many TRPs
Since there may be multiple TRPs, one issue is where the RRC signalling termination points is. The main services and functions of the RRC layer include, e.g. broadcast, paging, RRC connection management, RB control, UE measurement reporting and control of the reporting, mobility functions and Security functions including key management. Considering that the functions may have more or less influencing each other, the functions should be done in a centralized manner, which also benefits UE RRM configuration decision based on overall system condition. 

The single centralized entity is responsible for, e.g., generating the RRC messages, performing the ASN.1 encoding, performing the security protection and then sending them to the UE (via TRPs). From the perspective of standardization and implementation, centralized RRC handling, i.e. RRC signalling is terminated only between UE and the single centralized entity, is beneficial for complexity reduction, as e.g. security handling for RRC messages is restricted to single entity.
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Figure 1: Centralized RRC handling in intra-gNB case
Inter-gNB case

If DC-like mechanism is supported by NR, centralized RRC handling has similar benefits as intra-gNB case. As known, DC in LTE also adopts the centralized RRC handling mechanism.
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Figure 2: Centralized RRC handling in inter-gNB case
Proposal 1: For one UE, the RRC messages are terminated in only one RAN node regardless of the number of RAN nodes corresponding to the cell.
2.2 RRC signalling transmission
From the perspective of L2 transmission, RRC signalling is regarded as the "data" with different QoS requirements from the user data. In LTE, each L2 entity (PDCP/RLC entity) is associated with either DRB or SRB. In another word, the data transmission in radio interface is in the granularity of bearer for both user data and RRC signalling. 
Since RAN2 has agreed that DRBs are kept in NR, the bearer-based architecture should also be applied to RRC signalling transmission. Moreover, RRC signalling has different QoS and security aspects, e.g. RRC signalling is integrity protected but user data is not (at least in LTE), and RRC signalling is ciphered with different cipher key from the user data. In order to differentiate the RRC signalling from the user data, it is reasonable that the SRBs are also kept in NR.
Proposal 2: SRB concept are kept in NR to transmit RRC signalling.
In LTE, RRC messages are transmitted to the UE using SRBs, with the same set of protocol layers/sublayers (PDCP, RLC, MAC and PHY) as DRBs. More specifically, the following three SRBs are defined:

· 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.
Besides RRC signalling, RRC message is also used to transmit NAS signalling. According to SA2’s discussion, network slicing with possibly multiple PDU sessions/UP-GWs may be supported in NG. It can be foreseen that there are more NAS signalling exchanges between UE and CN in NG than in LTE. Generally, RRC signalling is more critical and delay-constrained than NAS signalling, commanding higher priority in logical channel prioritisation. The mechanism of separate SRBs for RRC signalling and NAS signalling should be reused to provide higher QoS for RRC signalling as it is in LTE, especially because it provides a distinct logical channel that can be scheduled according to the RRC QoS needs.
Proposal 3: SRB0, SRB1 and SRB2 are defined in NR.
In the ad-hoc meeting, packet duplication for control plane in NR-PDCP has been agreed. The conclusion is made from the view of function. It requires that the SgNB can transmit the RRC signalling (note that it just means “transmit”, not “produce/handling”). Therefore, we think that the concept of split SRB should be introduced. Besides the duplication function, the split SRB can also be used for link selection, which also benefits the robust of control signalling link and decrease the number of RRC re-establishment procedure since the split SRB in SgNB can transmit the RRC message when MgNB RLF occurs. It can be left to implementation whether one RRC message is transmitted using duplication, or link selection.
Proposal 4: NR should support MgNB anchored split SRB(s), which are used for RRC signalling reliability via duplication or link selection.
One issue is whether split SRB is applicable for only SRB1, or both SRB1 and SRB2. We think that split SRB is applicable for both SRB1 and SRB2, but the network can determine whether to configure the function of split SRB.
Proposal 5: Split SRB is applicable for both SRB1 and SRB2, based on network configuration.
3 Conclusion

This contribution discusses RRC signalling transmission and handling in NR and suggests:

Proposal 1: For one UE, the RRC messages are terminated in only one RAN node regardless of the number of RAN nodes corresponding to the cell.
Proposal 2: SRB concept are kept in NR to transmit RRC signalling.

Proposal 3: SRB0, SRB1 and SRB2 are defined in NR.
Proposal 4: NR should support MgNB anchored split SRBs, which are used for RRC signalling reliability via duplication or link selection.
Proposal 5: Split SRB is applicable for both SRB1 and SRB2, based on network configuration.
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