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1 Introduction

This contribution reviews how the layer 2 transport using User Plane Architecture options may work in the Control Plane; especially from the UE perspective.
2 Discussion
In the last meeting RAN2 agreed on Control Plane Option 1 wherein the final RRC messages are only received in/ sent by UE/ MeNB RRC. This means that SRBs are only terminated between the MeNB and the UE; therefore, it seems there is no need to have a SeNB specific SRB (like SRB3, 4 etc.). Therefore:

Observation 1: SRBs are only terminated between the MeNB and the UE.

2.1 Architecture Option 2C

From Layer 2 transport perspective architecture option 2c gives following possibilities for RRC Signalling:

· Possibility 1) SRB(s) transported only via the L2 of MeNB

· Possibility 2) SRB(s) transported via also the L2 of SeNB (e.g. in special conditions)

[image: image1.emf]MeNB

SeNB

RLC-M

MAC-M

PDCP

PDCP

MeNB RRC Prepares Final RRC 

Message

RLC-S

MAC-S

UE

RLC-S

MAC-S

PDCP PDCP

RRC

RLC-M

MAC-M


Figure 1: Network Side and UE side - Architecture Option 2C (arrows indicate DL transport) for a particular SRB.
The Figure 1 shows how one particular SRB could be transported in DL. In Normal circumstances only RRC->PDCP->RLC-M->MAC-M might be sufficient; but do we need to have the other possibility of RRC->PDCP->RLC-S->MAC-S for the same SRB at some special conditions?
2.1.1 Possibility 2

Possibility 2, in the DL, from the UE’s perspective would mean that the UE needs to be configured for receiving some SRBs from S-eNB as well. Since MAC-S will anyway be available (corresponding to SeNB) the only further configuration required would be (perhaps) for RLC-S. If the RLC-S configuration would be exactly the same as RLC-M, then UE implementation can ensure that SRB packets are delivered to RRC by both MAC-M and MAC-S similarly e.g. by having a SAP between the MAC-S and RLC-M; this may be considered implementation specific aspect such that this SAP is always available or the network should activate this SAP (or configure/ activate RLC-S) when it intends to send a DL RRC message via the SeNB L2 transport.  If this SAP is always available, it is possible to conclude that UE implementation “can” ensure that SRB packets are delivered to RRC by L2 of MAC-M and MAC-S entities. However, RAN2 should still discuss if this requires really no specification efforts (e.g. for functionality testing) or if network should control when the SRB from the SeNB L2 will be delivered.
In the UL however, since in normal circumstances, the RRC packets should not be unnecessarily duplicated and sent across 2 different links but only upon special conditions (using same/ different RRC transaction identifiers), there needs to be some mechanism when RRC/ PDCP can trigger/ activate this in the lower layer and later come back to 1 link SRB transmission. Like in the DL case, it is unclear if this can be managed by UE implementation alone but seems at least when the UE is allowed to duplicate (or use the SeNB only) needs to be specified. Therefore:

Proposal 1: Whether the Layer 2 transport of SRBs via SeNB requires any specific behaviour/ configuration in the UE (for example specific RRC configuration for RLC-S and/ or lower layer duplication/ SeNB L2 activation for SRB triggers) should be discussed in RAN2.
An alternative proposal will be:

Proposal2: UE should be able to receive RRC signalling also via SeNB link and in the UL the UE may duplicate RRC signalling/ messages and send it to MeNB RRC via one/ both links. UE/ MeNB RRC will discard the duplicate based on transaction Identifier.

From the above discussion it seems that at least for UE it may not need much specification changes but on the other hand, the SeNB definitely needs to be configured to receive the SRB packet in DL on Xn and UL packets from UE on Uu; it must be configured with corresponding RLC-S entities for SRB(s) at SeNB. Therefore, there must be good reasons to use the SRB L2 Transport via the SeNB especially since using this link for RRC message transport only increases the delay in executing the RRC Procedures. So, why would the redundancy be required?
Two possible answers emerge:

A. To use RRC Diversity in the DL (and likely also UL) to receive e.g. the Handover Command robustly to the UE as mentioned in [1]
B. To transmit important UL RRC messages from the UE when the Uu-MeNB (i.e. between the UE and MeNB) is not available i.e. at the time of RLF on Uu-MeNB
. It can be noted that the RLF on the Uu-SeNB as proposed in [2] and [3] can anyway be done using Uu-MeNB, if RAN2 agrees that RLF monitoring/ recovery in SeNB is required.
Since, both the above topics are important but still under discussion/ decision, it is better to keep the SRB L2 Transport via the SeNB open.
Observation 2: L2 Transport of SRB via the SeNB is one possibility and this may require SeNB to be configured accordingly.
As discussed earlier, at least in the UL the use of SeNB L2 link to transport SRB messages requires that the UE knows which cell (i.e. MAC-M or MAC-S) to use to transmit the UL RRC message and trigger/ switch between the corresponding cell/ link/ MAC entities accordingly.
2.2 Architecture Option 3C


[image: image2.emf]UE

RLC-S

MAC-S

PDCP PDCP

RRC

RLC-M

MAC-M

MeNB

SeNB

RLC-M

MAC-M

PDCP

PDCP

MeNB RRC Prepares Final RRC 

Message

RLC-S

MAC-S

RLC-M


Figure 2: Network Side and UE side - Architecture Option 3C (arrows indicate DL transport) for a particular SRB.
Option 2C is a special case of 3C with 0% splitting for a particular Split-Bearer! Looking at the UE side architecture for Option 3C, it is clear that same observations can be made as for 2C. Here the requirements on UE implementation would be more straight-forward e.g. the RLC-S should be configured and so SAP between the MAC-S and RLC-M would be required.
Therefore, RAN2 may first discuss on the importance of RRC diversity and RLF recovery in MeNB:
Proposal 3: RAN2 should discuss/ decide: if RRC Diversity is useful in Dual Connectivity and/ or RLF of MeNB link recovery needs to be optimized.
3 Conclusions
This document discusses the layer 2 transport possibilities of SRBs. The following Proposals are made:
Proposal 1: Whether the Layer 2 transport of SRBs via SeNB requires any specific behaviour/ configuration in the UE (for example specific RRC configuration for RLC-S and/ or lower layer duplication/ SeNB L2 activation for SRB triggers) should be discussed in RAN2.
Proposal2: UE should be able to receive RRC signalling also via SeNB link and in the UL the UE may duplicate RRC signalling/ messages and send it to MeNB RRC via one/ both links. UE/ MeNB RRC will discard the duplicate based on transaction Identifier.

Proposal 3: RAN2 should discuss/ decide: if RRC Diversity is useful in Dual Connectivity and/ or RLF of MeNB link recovery needs to be optimized.
Proposal 4: RAN2 should confirm the following observations:

Observation 1: SRBs are only terminated between the MeNB and the UE.

Observation 2: L2 Transport of SRB via the SeNB is one possibility and this may require SeNB to be configured accordingly.
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� This can be however considered a special case of A.
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