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1 Introduction

As captured in TR 38.804 the following options are available for delivery of a RRC message from the SN to the UE:

-
The UE can be configured to establish an SRB in SCG to enable RRC PDUs for the secondary node to be sent directly between the UE and the secondary node. RRC PDUs for the secondary node can be transported directly to the UE for the secondary node RRC reconfiguration not requiring any coordination with the master node. Alternatively, it can be delivered embedded within RRC PDUs generated by the master node, which is up to the network implementation. Measurement reporting for mobility within the secondary node can be done directly from the UE to the secondary node if an SCG SRB is configured. Detail rules for the UE to select the transmission path for a UL RRC message are to be defined in the normative work. Support of the direct RRC PDU transmission between the UE and the secondary node does not imply that the UE has to do any reordering of RRC messages.

-
Split SRB is supported for DC between LTE and NR no matter which RAT is the master. In other words, C-plane packet duplication is supported in LTE/NR PDCP.

This contribution discusses further details for the SRB split and direct bearer options.

2 Background
The figure below illustrates the possible data paths for the two agreements above for delivery of a RRC message from the SN to the UE, where LTE RRC can use a split SRB bearer and NR RRC can use a direct SRB or send a RRC message via a LTE RRC container.
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Figure 1: LTE RRC split SRB bearer and NR RRC direct SRB bearer or via LTE RRC container

Looking at this slightly differently a RRC message from LTE has two possible delivery paths and an NR RRC message has three as show in the figures below
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Figure 2: LTE RRC message delivery path
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Figure 3: NR RRC message delivery path
The question to ask is then

1.
Which SRBs does the new proposal apply to?

2.
Given that both LTE and NR RRC messages can now be delivered by SN, what does the protocol stack look like?
3 Which SRBs does split and direct SRB apply to
In LTE the following SRB types are defined in TS 36.331:
-
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. SRB2 is not applicable for NB-IoT.

Use of SRB0 on the SN
As defined above SRB0 is only used in the initial connection setup and so is not part of LTE DC today. Assuming that NR reuses the LTE baseline for managing SRB messages, the SRB0 is not required on the SN either for LTE RRC or SRB direct messages.
Observation 1: SRB0 is not needed on the SN for either RRC diversity or direct SRB based on the LTE definitions of their use.

Use of SRB1 on the SN
SRB1 is the main LTE SRB for sending RRC messages and is used for mobility management and other RRC messages that apply to the direct SRB. Additionally, SRB1 makes sense to be used for RRC diversity use case as it is the most important SRB for managing the radio link.
Observation 2: SRB1 is needed on the SN for both RRC diversity and direct SRB based on the LTE definitions of their use.

Use of SRB2 on the SN
The SN direct SRB does not connect to the MME so no NAS messages need to be sent on the SN direct SRB.
Observation 3: NAS messages are not needed on the SN direct SRB.

Other SRB messages on SRB2 as defined in LTE may be useful to send on the SN direct SRB. Additionally, there is no reason to restrict LTE split RRC messages for SRB2 to not be sent via the SN
Observation 4: SRB2 may be needed on the SN for either RRC diversity or direct SRB based on the LTE definitions of their use.

Proposal 1: SRB0 is not supported on SN 
Proposal 2: SRB1 and SRB2 are supported on the SN for both split and direct SRB use cases
4 SRB protocol stack at the SN

There are two choices for the protocol stack at the SN when both the direct SRB at the SN and split SRB is present

1.
Split SRB and direct SRB are delivered via separate RLC instances

2.
Split SRB and direct SRB are delivered via a common RLC instance
The two choices are illustrated in the figure below.
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Figure 4: Split SRB and direct SRB RRC delivery options
Option 1 requires an additional SRB to be supported in the SN for each SRB supported, even though it will have the same configuration, service requirements and reliability as for the same SRB on the SN. On the other hand option 2 requires two PDCP instances share a single DRB.

Additionally, RLC in NR is really just for reliability and segmentation as a service and so should be allowed to support multiple PDCP instances with the same QoS requirements.

Observation 5: Split SRB and direct SRB are delivered via a common RLC instance preserves the existing LTE model of SRB0, SRB1 and SRB2 and does not require SRB3, SRB4 or more at the SN

Proposal 3: RAN2 to determine if split SRB and direct SRB are delivered via a common RLC instance or separate RLC instances
5 Summary
Observation 1: SRB0 is not needed on the SN for either RRC diversity or direct SRB based on the LTE definitions of their use.

Observation 2: SRB1 is needed on the SN for both RRC diversity and direct SRB based on the LTE definitions of their use.

Observation 3: NAS messages are not needed on the SN direct SRB.

Observation 4: SRB2 may be needed on the SN for either RRC diversity or direct SRB based on the LTE definitions of their use.

Observation 5: Split SRB and direct SRB are delivered via a common RLC instance preserves the existing LTE model of SRB0, SRB1 and SRB2 and does not require SRB3, SRB4 or more at the SN

Proposal 1: SRB0 is not supported on SN 
Proposal 2: SRB1 and SRB2 are supported on the SN for both split and direct SRB use cases

Proposal 3: RAN2 to determine if split SRB and direct SRB are delivered via a common RLC instance or separate RLC instances
_1551273484.vsd

_1551273520.vsd

_1551549849.vsd

_1551273336.vsd

