3GPP TSG-RAN WG2 Meeting #98	R2-1704796
Hangzhou, China, 15th – 19th May 2017

Title: 	EN-DC procedures and network handling
Source: 	Intel Corporation
Agenda item:	10.2.3
Document for:	Discussion and Decision
Introduction
The following decisions were made on SCG SRB and SCG split bearer:
=>	Split SCG SRB for LTE/NR dual connectivity will not be supported in Rel-15

Agreements:
1	SCG SRB can be configured based on network decision.
2	Addition of SCG SRB is decided by SN.
FFS Whether the MN can request establishment of SCG SRB
3	SCG SRB configuration is provided by NR RRC from SN.
4	NR RRC complete messages and measurement reports are mapped to the same SRB as the message initiating the procedure.
FFS Whether there are any exceptional cases for the complete messages
FFS Whether explicit configuration is also supported for measurement reports.
5	All LTE RRC messages are mapped to MCG SRB.
6	EN-DC can only be configured after security activation on LTE.

Agreements
1:	EN-DC is only supported when there is a DRB mapped over the SCG. 
2	When SCG is released, everything is released including the SRB and DRB configuration.

Agreements
1: SCG SRB is of higher scheduling priority than all DRBs.
2: UE processes messages received on SCG SRB one message at a time in the order received at the RRC. (i.e. same rules as in LTE). 
3: There is no requirement on the UE to perform any reordering of RRC messages between MCG SRB and SCG SRB.
FFS: What terminology will be used to describe the SCG SRB.

Agreement
1:	The following RRC messages can be sent via the SRB in the SCG.
•	RRCConnectionReconfiguration and RRCConnectionReconfigurationComplete
•	MeasurementReport

Agreement
1	For LTE-NR tight interworking where LTE is the MN with SCG SRB configured, only one SRB is required on the SN side, and only for messages corresponding to SRB1.
FFS is anything additional is needed for SN failure cases.
In this contribution, it discusses the remaining issues due to the introduction of SCG split bearer and SCG SRB. 
Discussion
Establishment of a SCG split bearer
EN-DC is only supported when there is a DRB mapped over the SCG. This would also mean that the MN has to request the SgNB to allocate radio resources for a specific DRB. In LTE, there are only 2 bearer types that use radio resources on the SCG, either a MCG split bearer or a SCG bearer and the MN decides on the bearer type (i.e. MCG split bearer or SCG bearer) for the DRB and provide the SN with the QoS required by DRB for the SCG part.

In EN-DC, there is also the possibility to setup a bearer as an SCG split bearer. MN can request the SN for an SCG or SCG split bearer because the LTE MN is unable to handle the high data rate via the MN PDCP. A split bearer is normally to increase the DL/UL throughput for a bearer when there is no ideal backhaul. But for an SCG split bearer, it is also to allow faster switching between the 2 legs due to the unpredictability of the NR SN cell if it is in a high frequency band. Hence, from this point of view, MN should be able to request for SCG split bearer directly as with other bearer types. 

Proposal#1: MN can request SN for an MCG split bearer or an SCG bearer or an SCG split bearer for a DRB.

Then the question is whether the SN can request a bearer type change from SCG bearer to SCG split bearer, for example to increase of DL/UL throughput when there is non-ideal backhaul, or to enable faster switching, or from SCG split bearer to SCG bearer. We do not see a strong need for this during the SgNB addition case as the MN should have had sufficient information to make an appropriate decision when the SCG bearer was setup. As on the SCG change due to mobility, the UE may move from low frequency SCG to/from high frequency SCG. In such cases, SN may request bearer type change from SCG bearer to/from SCG split bearer. Since who initiates the bearer type change is transparent to the UE, the decision can be made by RAN 3.

Proposal#2: Whether the SN can request the MN to change an SCG bearer to/from an SCG split bearer subsequently, after it has been setup by MN can be left to RAN 3, as long as which node initiates the bearer type change is transparent to the UE.

Remaining issues on the configuration of the SCG SRB
It is agreed that the addition of SCG SRB is decided by SN. It is FFS on whether the MN can request SN to establish an SCG SRB. It is also not clear whether the SCG SRB can be added by SN later after the SCG is added via SgNB Addition procedure.

As on the FFS, we see some benefits that the MN can request the SN to establish SCG SRB during the SgNB Addition procedure, e.g. for offloading some of the RRC messages over to the SN. However, since it is transparent to the UE whether the SCG SRB can be requested by MN (as agreed, the final decision on whether to establish the SCG SRB lies with SN), the final decision can be left to RAN3:

Proposal#3: Whether the MN can request SN to establish SCG SRB during the SgNB addition procedure can be left to network implementation (RAN3) as long as which node initiates the establishment of the SCG SRB is transparent to the UE.

As on whether the SCG SRB can be added by SN or requested by MN subsequently after SgNB addition, we think that the SCG SRB can be configured when the SCG is added (including SCG change).  There is no strong need to introduce the possibility to configure the SCG SRB at some later point after the SCG is configured.  Thus, the configuration for the SCG SRB can be part of the SCG addition procedure; that is in the reconfiguration message provided by SN for SN addition.

Proposal #4: SCG SRB can be optionally configured as part of the SCG addition (including SCG change) procedure. SCG SRB should not be allowed to configure as part of the SCG Modification procedure.

As was agreed, NR RRC complete messages and measurement reports are mapped to the same SRB as the message initiating the procedure. It is FFS on whether there are exceptional cases that a complete message can be sent over a different SRB. There is already one case where the response message (i.e. SCG configuration failure message) is sent in a different SRB. Another possible case, depending on the MN/SN measurement discussion, the measurement configuration is configured by an SCG but the measurement reporting is to both SN and MN (e.g. the measurement configuration is fully shared between the SN and MN). However, we think such a case is rare and should be explicitly specified, but the baseline should be that the complete messages and measurement are mapped to the same SRB as the message initiating the procedure. 

Proposal#5: RRC complete message and measurement reports are mapped to the same SRB as the message initiating the procedure, unless specified otherwise.

If SCG SRB is configured, the SN RRC messages can be routed either via the SRB of the MN or the SCG SRB of the SN, depending on whether MN is involved in the construction of the RRC message. In the SgNB addition and the MN initiated SgNB modification cases, MN is involved in not just the coordination but also the generation of the final RRC messages. In the case of SN initiated SgNB modification, the final RRC message can be either from MN or from SN (via SCG SRB). The overall agreed RRC framework from the network side for LTE-NR interworking can be summarised as follows:
1) Final RRC message generated by LTE MN or in some cases, by NR SN if SCG SRB is configured. In the case the final RRC message is generated by LTE MN, it may include an encapsulated NR SN RRC message.  The SN RRC message itself is transparent to the MN.
2) MN RRC message is processed by MN RRC entity and SN RRC message by SN RRC entity (from modelling perspective) in the UE. 
3) The MN and SN RRC message contain configuration information for the MN and SN protocol stacks respectively, and each RRC entity configures their lower layers based on the received configuration in their respective RRC messages.
This is shown in the figure 1 below.


Figure 1: EN-DC RRC message structure and associated lower layer configurations
As SCG SRB is optionally configured, the MN RRC message via MCG SRB should be able to contain only MCG configuration, only SCG configuration or both MCG and SCG configurations. On the other hand, the SN RRC message that can be sent encapsulated in an MN RRC message or via SCG SRB should only contain SCG configuration. The following example procedure scenarios where SCG SRB can be used

	Procedure Scenario
	MN involvement

	Intra-freq, intra-SgNB - no change of Xn and no change of RRC configuration that needs coordination with MN
	This scenario is associated with the case where an existing SCell is replaced with another intra-frequency SCell within the SN or release of an existing SCell.

No MN involvement for coordination is needed.   

SCG change procedure can be done directly either via SCG SRB if configured or via an encapsulated container in the MN generated RRC message.

	Intra-freq, inter-SgNB - with change of Xn but without change of RRC configuration that needs coordination with MN
	This scenario is mainly associated with the case where the SN detects a need to change the SN, but there is no change of RRC configuration (i.e. no bearer modification).

Require MN involvement - for change of Xn (dependent on the LS to RAN 3 R2-1703957).  

SCG change procedure can be done directly either via SCG SRB if configured or via an encapsulated container in the MN generated RRC message.



Proposal#6: The SN RRC message that can be sent encapsulated in an MN RRC message or via SCG SRB only contains SCG configuration.
Summary and proposals
In this contribution, the following observations and proposals were made. 
Proposal#1: MN can request SN for an MCG split bearer or an SCG bearer or an SCG split bearer for a DRB.
Proposal#2: Whether the SN can request the MN to change an SCG bearer to/from an SCG split bearer subsequently, after it has been setup by MN can be left to RAN 3, as long as which node initiates the bearer type change is transparent to the UE.
Proposal#3: Whether the MN can request SN to establish SCG SRB during the SgNB addition procedure can be left to network implementation (RAN3) as long as which node initiates the establishment of the SCG SRB is transparent to the UE.
Proposal #4: SCG SRB can be optionally configured as part of the SCG addition (including SCG change) procedure. SCG SRB should not be allowed to configure as part of the SCG Modification procedure.
Proposal#5: RRC complete message and measurement reports are mapped to the same SRB as the message initiating the procedure, unless specified otherwise.
Proposal#6: The SN RRC message that can be sent encapsulated in an MN RRC message or via SCG SRB only contains SCG configuration.
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