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1. Introduction
In RAN2#97bis, it has been agreed that
· Addition of SCG SRB is decided by SN.

· FFS Whether the MN can request establishment of SCG SRB.
· SCG SRB configuration is provided by NR RRC from SN.

· Split SRB should be decided and configured by MN in SeNB addition and/or Modification procedure, with SN configuration part provided by SN. (RAN3 can discuss whether there are cases where the SN may need to reject the split SRB configuration).
· SCG SRB cannot be split.

In RAN2#98, it has been further agreed that

· SCG SRB is modelled as one of the NR SRBs defined in 38.331.
· SCG SRB uses NR-DCCH logical channel type. 
· A UE can be configured with both split MCG SRB and SCG SRB simultaneously. 
· SCG SRB and the SCG leg of split SRB1/2 will be independently configured. 
· SCG-SRB establishment and release can be done at SCG addition and SN change
· SCG-SRB reconfiguration can be done at SCG modification procedure.
· RRC PDUs on SCG-SRB are ciphered using NR PDCP.
· RRC PDUs on SCG-SRB are integrity protected using NR PDCP.
· Security keys for SCG-SRB are derived from S-KgNB.
In this contribution, we shall continue analyzing those impacts on X2/Xn MR-DC specific procedures and make proceeding proposals.
2. Discussion
SCG SRB is a new feature in MR-DC context, which serves following purpose:

(1) Helps to covey SCG RRC PDUs directly to/from UE, in order to reduce signalling transmission latency.

The configuration of SCG SRB involves a full radio protocol stack on SN side (PDCP/RLC/MAC/PHY), which is generated by SN and totally transparent to MN, i.e. MN may not even know whether SCG SRB is configured or not.
MCG Split SRB /Duplication is also a new feature in MR-DC context, which serves following different purpose:
(2) Helps to covey MCG RRC PDCP PDUs either in split (No RRC Diversity) mode or duplicated (RRC Diversity) mode, in order to enhance the robustness of MCG SRB.

The configuration of “SCG leg” for MCG Split SRB /Duplication involves a partial radio protocol stack on SN side (RLC/MAC/PHY), which is generated by SN but should not be transparent to MN, i.e. MN should know whether the “SCG leg” for MCG Split SRB /Duplication is configured or not. It is worth noting that from MN perspective, MCG Split SRB  is the precondition for MCG SRB Duplication, but from SN perspective, MCG Split SRB  makes no differences from MCG SRB Duplication, i.e. SN does not care whether the RRC-PDCP PDU is duplicated one or not.
Observation 1: SCG SRB is an independent item from the SCG leg for MCG Split SRB /Duplication.
Observation 2: MCG Split SRB is the precondition for MCG SRB Duplicated operation.
Observation 3: SN does not distinguish between MCG Split SRB and Duplication operation.
Based on above characteristics, we do not see any technical reason for MN to request establishment of SCG SRB, as it is only usable for SN, but useless for MN at all, i.e. it is non sensible to convey MCG RRC PDUs over SCG SRB. However, MN needs to request establishment of “SCG leg” for MCG Split SRB /Duplication, but does not need to tell SN whether it is for MCG Split SRB or Duplication operation.
Proposal 1: MN cannot request establishment of SCG SRB, and the existence of SCG SRB is transparent to MN.
Proposal 2: When MN requests establishment of “SCG leg” for MCG Split SRB /Duplication, MN does not tell SN whether it is for MCG Split SRB or Duplication operation.
RAN2 agreed that “SCG SRB and the SCG leg of split SRB1/2 will be independently configured” but RAN2 does not explicitly conclude whether the SCG legs for SRB1/2 should be coupled or separated configured. From SN viewpoints, the SCG legs for SRB1/2 should be distinguished and also independently configured.
Therefore two new IE e.g. “Requesting MCG SRB1 Split Operation” and “Requesting MCG SRB2 Split Operation” should be included in SgNB Addition/Modification Request Messages. There is no need to mention “Duplication” in the IE name any more.
Regardless of SCG SRB or “SCG leg” for MCG Split SRB /Duplication, it consumes SN resource, hence SN should be able to reject its establishment request. Therefore two new IE e.g. “Rejecting MCG SRB1 Split Operation” and “Rejecting MCG SRB2 Split Operation” should be included in SgNB Addition/Modification Request Acknowledge Messages, otherwise the configuration for “SCG leg” is provided by SN.
Proposal 3: To introduce two new IEs e.g. “Requesting MCG SRB1 Split Operation” and “Requesting MCG SRB2 Split Operation” in SgNB Addition/Modification Request Messages, and two new IEs e.g. “Rejecting MCG SRB1 Split Operation” and “Rejecting MCG SRB2 Split Operation” in SgNB Addition/Modification Request Acknowledge Messages.
If we take the [2] from RAN3#95bis as the working document, then above new IEs should be added in the first IE level as illustrated in Annex (Not exhaustively!).
For MCG Split SRB /Duplication operation, the RRC PDCP PDUs need to be transferred between MN and SN over X2/Xn interface. In RAN3#96, it has been taken as WF that F1AP/SCTP signalling transport is used to transfer RRC messages between CU and DU. If similar principle is taken, then X2AP/XnAP should also support transferring RRC PDCP PDUs between MN and SN, otherwise, GTP-U tunnel is used as split bearer case.
Proposal 4: X2AP/XnAP should also support transferring RRC PDCP PDUs between MN and SN.
3. Conclusion
RAN3 is kindly asked to consider following proposals:
Proposal 1: MN cannot request establishment of SCG SRB, and the existence of SCG SRB is transparent to MN.
Proposal 2: When MN requests establishment of “SCG leg” for MCG Split SRB /Duplication, MN does not tell SN whether it is for MCG Split SRB  or Duplication operation.
Proposal 3: To introduce two new IEs e.g. “Requesting MCG SRB1 Split Operation” and “Requesting MCG SRB2 Split Operation” in SgNB Addition/Modification Request Messages, and two new IEs e.g. “Rejecting MCG SRB1 Split Operation” and “Rejecting MCG SRB2 Split Operation” in SgNB Addition/Modification Request Acknowledge Messages.
Proposal 4: X2AP/XnAP should also support transferring RRC PDCP PDUs between MN and SN.
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5. Annex

9.1.X.1
SGNB ADDITION REQUEST

This message is sent by the MeNB to the SgNB to request the preparation of resources for dual connectivity operation for a specific UE
Direction: MeNB ( SgNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	· YES
	· reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	· YES
	· reject

	UE Security Capabilities
	C-

ifSCGorSCGsplitBearerOption
	
	9.2.29
	
	· YES
	· reject

	SgNB Security Key
	C-

ifSCGorSCGsplitBearerOption
	
	9.2.XX
	The S-KgNB which is provided by the MeNB, see TS 33.401 [18].
	· YES
	· reject

	SgNB UE Aggregate Maximum Bit Rate
	M
	
	UE Aggregate Maximum Bit Rate 

9.2.12
	The UE Aggregate Maximum Bit Rate is split into MeNB UE Aggregate Maximum Bit Rate and SgNB UE Aggregate Maximum Bit Rate which are enforced by MeNB and SgNB respectively.
	· YES
	· reject

	Serving PLMN
	O
	
	PLMN Identity

9.2.4
	The serving PLMN of the SCG in the SgNB.
	· YES
	· ignore

	Requesting MCG SRB1 Split Operation
	O
	
	ENUMERATED (True, …,)
	Requesting establishment resources for MCG SRB1 Split Operation
	· YES
	· ignore

	Requesting MCG SRB2 Split Operation
	O
	
	ENUMERATED (True, …,)
	Requesting establishment resources for MCG SRB2 Split Operation
	· YES
	· ignore

	E-RABs To Be Added List
	
	1
	
	
	· YES
	· reject

	>E-RABs To Be Added Item
	
	1 .. <maxnoof Bearers>
	
	
	· EACH
	· reject

	>>CHOICE Bearer Option
	M
	
	
	
	· 
	· 

	>>>SCG Bearer
	
	
	
	
	· 
	· 

	>>>>E-RAB ID
	M
	
	9.2.23
	
	· –
	· –

	>>>>E-RAB Level QoS Parameters
	M
	
	9.2.9
	Includes necessary QoS parameters
	· –
	· –

	>>>>DL Forwarding 
	O
	
	9.2.5
	
	· –
	· –

	>>>>S1 UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	SGW endpoint of the S1 transport bearer. For delivery of UL PDUs.
	· –
	· –

	>>>>Correlation ID
	O
	
	Correlation ID
9.2.84
	
	–
	–

	>>>>SIPTO Correlation ID
	O
	
	Correlation ID

9.2.84
	
	–
	–

	>>>Split Bearer
	
	
	
	
	· 
	· 

	>>>>E-RAB ID
	M
	
	9.2.23
	
	· –
	· –

	>>>>E-RAB Level QoS Parameters
	M
	
	9.2.9
	Includes necessary QoS parameters
	· –
	· –

	>>>>MeNB GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	MeNB endpoint of the X2 transport bearer. For delivery of UL PDUs.
	· –
	· –

	>>>SCG split Bearer
	
	
	
	
	· 
	· 

	>>>>E-RAB ID
	M
	
	9.2.23
	
	· –
	· –

	>>>> E-RAB Level QoS Parameters
	M
	
	E-RAB Level QoS Parameters 

9.2.9
	Includes the E-RAB Level QoS parameters as received on S1-MME for the E-RAB
	· –
	· –

	>>>>DL Forwarding 
	O
	
	9.2.5
	
	· –
	· –

	>>>>MeNB GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	MeNB endpoint of the X2 transport bearer. For delivery of DL PDUs.
	· –
	· –

	>>>>S1 UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	SGW endpoint of the S1 transport bearer. For delivery of UL PDUs.
	· –
	· –

	>>>>SIPTO Correlation ID
	O
	
	Correlation ID

9.2.84
	
	· –
	· –

	UE NR Access Capability
	M
	
	
	UE Radio Access Capability in NR defined in TS 38.331
	YES
	reject

	UE Capability Coordination Item
	
	1
	
	Editor’s Note: UE capability coordination is pending on RAN2
	YES
	reject

	SCG To Be Added
	
	1
	
	
	YES
	reject

	>Secondary Cell Item
	
	1..<maxnoofSCG>
	
	
	-
	-

	>>ECGI
	
	
	ECGI

9.2.14
	E-UTRAN Cell Global Identifier of the neighbour cell
	-
	-

	CSG Membership Status
	O
	
	9.2.52
	
	YES
	reject

	SgNB UE X2AP ID
	O
	
	eNB UE X2AP ID

9.2.24
	Allocated at the SgNB
	YES
	reject

	SgNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated at the SgNB
	YES
	reject

	Expected UE Behaviour
	O
	
	9.2.70
	
	YES
	ignore

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated at the MeNB
	YES
	reject


9.1.X.2
SGNB ADDITION REQUEST ACKNOWLEDGE

This message is sent by the SgNB to confirm the MeNB about the SgNB addition preparation.
Direction: SgNB ( MeNB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	· YES
	· reject

	MeNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the MeNB
	· YES
	· reject

	SgNB UE X2AP ID
	M
	
	eNB UE X2AP ID

9.2.24
	Allocated at the SgNB
	· YES
	· reject

	Rejecting MCG SRB1 Split Operation
	O
	
	ENUMERATED (True, …,)
	Rejecting establishment resources for MCG SRB1 Split Operation
	· YES
	· ignore

	Rejecting MCG SRB2 Split Operation
	O
	
	ENUMERATED (True, …,)
	Rejecting establishment resources for MCG SRB2 Split Operation
	· YES
	· ignore

	E-RABs Admitted To Be Added List
	
	1
	
	
	· YES
	· ignore

	>E-RABs Admitted To Be Added Item
	
	1 .. <maxnoof Bearers>
	
	
	· EACH
	· ignore

	>>CHOICE Bearer Option
	M
	
	
	
	· 
	· 

	>>>SCG Bearer
	
	
	
	
	· 
	· 

	>>>>E-RAB ID
	M
	
	9.2.23
	
	· –
	· –

	>>>>S1 DL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	SgNB endpoint of the S1 transport bearer. For delivery of DL PDUs.
	· –
	· –

	>>>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of DL PDUs
	· –
	· –

	>>>>UL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of UL PDUs
	· –
	· –

	>>>Split Bearer
	
	
	
	
	· 
	· 

	>>>>E-RAB ID
	M
	
	9.2.23
	
	· –
	· –

	>>>>SgNB GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	Endpoint of the X2 transport bearer at the SgNB.
	· –
	· –

	>>>SCG split Bearer
	
	
	
	
	· 
	· 

	>>>>E-RAB ID
	M
	
	9.2.23
	
	· –
	· –

	>>>>S1 DL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	SgNB endpoint of the S1 transport bearer. For delivery of DL PDUs.
	· –
	· –

	>>>>SgNB GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	SgNB endpoint of the X2 transport bearer. For delivery of UL PDUs.
	· –
	· –

	>>>>DL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of DL PDUs.
	· –
	· –

	>>>>>UL Forwarding GTP Tunnel Endpoint
	O
	
	GTP Tunnel Endpoint 9.2.1
	Identifies the X2 transport bearer used for forwarding of UL PDUs.
	· –
	· –

	E-RABs Not Admitted List
	O
	
	E-RAB List

9.2.28
	A value for E-RAB ID shall only be present once in E-RABs Admitted List IE and in E-RABs Not Admitted List IE.
	· YES
	· ignore

	SgNB to MeNB Container
	M
	
	OCTET STRING
	Includes the RRCConnectionReconfiguration message as defined in TS 38.331.
	· YES
	· reject

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	GW Transport Layer Address
	O
	
	BIT STRING (1..160, ...)
	Indicating GW Transport Layer Address.
	YES
	ignore

	SIPTO L-GW Transport Layer Address
	O
	
	BIT STRING (1..160, ...)
	Indicating SIPTO L-GW Transport Layer Address.
	YES
	ignore

	MeNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated at the MeNB
	YES
	reject

	SgNB UE X2AP ID Extension
	O
	
	Extended eNB UE X2AP ID

9.2.86
	Allocated at the SgNB
	YES
	reject

	Tunnel Information for BBF
	O
	
	Tunnel Information 9.2.89
	Indicating eNB’s Local IP Address assigned by the broadband access provider, UDP port Number.
	YES
	ignore


1
1

