3GPP TSG RAN WG3#97 
                                                                               R3-172664
Berlin, Germany, 21st – 25th August 2017
Agenda item:
10.8.1.4
Source: 
ZTE
Title: 
Further Consideration SRB/DRB Duplication
Document for:
Discussion and Approval
1. Introduction
At RAN2#Ad-hoc2 in Qingdao, a number of agreements have been achieved regarding SRB/DRB duplication, such as:
For MCG Split SRB: 
·  MN determines to use MCG duplication SRB and configures MCG duplication SRB by MN RRC signalling.
·  For all DC cases (all MR-DC and NR-NR DC cases) for 'duplication SRB', UL packet transmission is configured by RRC to use MCG path, SCG path or duplicate on both MCG and SCG. 
FFS Duplication on SRB for CA cases 
FFS Behaviour in the case of SCG failure when SCG is the configured path. 
For DRB: 
·  MAC CE enables per DRB control of activation/deactivation of packet duplication for DRBs with packet duplication configured by RRC.
·  In CA, after the duplication is deactivated, the logical channel to carrier mapping restriction is not applied. UE sends new data via one specified logical channel. 
FFS Whether RLC transmissions of the second leg are continued - to be concluded in stage 3 UP. 
·  UE acts on MAC CEs received from MCG and SCG. No UE behaviour will be specified to manage a conflict between the commands received from MN and SN. 
FFS Whether UL packet duplication for spit bearer applies for EN-DC.
·  CA packet duplication is not applied to LTE CA of EN-DC. 
·  In the EN-DC and NG-EN-DC case, CA packet duplication can only be configured for SCG bearer. In the NE-DC case, CA packet duplication can only be configured for the MCG bearer. 
·  In the NR-NR DC case, CA packet duplication can only be configured for non-split bearer. 
In this contribution, we shall continue analyzing those impacts on X2/Xn MR-DC specific procedures and make proceeding proposals.
2. Discussion
As explained in [1] from our side, from SN viewpoint, there is no difference between MCG Split SRB and MCG duplication SRB, as SN simply helps transmitting/receiving PDCP PDUs from/to MN. RAN2 does not explicitly conclude whether the “SCG Small legs” for MCG duplication SRB1/2 should be coupled or separated configured, but from SN viewpoints, the “SCG Small legs” for MCG duplication SRB1/2 should be distinguished and also independently configured. Therefore two new IE e.g. “Requesting MCG duplication SRB1” and “Requesting MCG duplication SRB2” should be introduced and included in SgNB Addition/Modification Request Messages. SN should be able to reject the MCG duplication SRB establishment request from MN, as they are both requiring independent resources. Therefore two new IE e.g. “Responding to MCG duplication SRB1” and “Responding to MCG duplication SRB2” should be introduced and included in SgNB Addition/Modification Request Acknowledge Messages, and if accepted, the configurations for “SCG Small legs” of MCG duplication SRB1/2 are provided by SN.
Proposal 1: To introduce two new IEs e.g. “Requesting MCG duplication SRB1” and “Requesting MCG duplication SRB2” in SgNB/SN Addition/Modification Request Messages, and two new IEs e.g. “Responding to MCG duplication SRB1” and “Responding to MCG duplication SRB2” in SgNB/SN Addition/Modification Request Acknowledge Messages.

For DRB split or duplication, the situation becomes different and more complicated.
DRB can support CA based duplication, but SRB may not support CA based duplication.

SCG SRB cannot support DC based duplication, but SCG Split bearer can support DC based duplication.
Actually, DRB of any MR-DC bearer type may support one kind of duplication, but not CA based duplication + DC based duplication at the same time (Max. two legs). To be more detailed illustrated as below:

In EN-DC and NGEN-DC:

MCG bearer cannot support CA based duplication;

MCG Split bearer can support DC based duplication;

SCG Split bearer can support DC based duplication;

SCG bearer can support CA based duplication;

In NE-DC:

MCG bearer can support CA based duplication;

MCG Split bearer can support DC based duplication;

SCG bearer cannot support CA based duplication;

In NR/NR-DC:

MCG bearer can support CA based duplication;

MCG Split bearer can support DC based duplication;

SCG Split bearer can support DC based duplication;

SCG bearer can support CA based duplication;

For CA based duplication on MCG side, it is MN internal operation, so there is no impact on X2/Xn MR-DC specific procedures.

For CA based duplication on SCG side, it is SN internal operation, but it is datable whether MN can request that operation or SN decides autonomously? E.g. in EN-DC, whenever MeNB decides to setup one SCG bearer, should MeNB request explicitly SgNB to configure CA based duplication with that SCG bearer? Or SgNB can configure CA based duplication autonomously? Generally, MN does not even know whether CA is configured in SN, and SN knows the QoS of each SCG bearer as well as other resource status, hence it seems more sensible for SN to decide for CA based duplication autonomously.
Proposal 2: To determine that SN can decide and perform CA based duplication with SCG bearer autonomously.
For DC based duplication, it can be applied with MCG Split bearer and SCG Split bearer.

From configuration viewpoint, there is no difference between MCG Split DRB and MCG duplication DRB, and the configuration for “SCG Small leg” of MCG Split/duplication bearer can be provided by SN. In DL, MN controls locally whether DL PDCP PDU duplication or split is done, and in UL, MN configures UE whether UL PDCP PDU duplication or split is done. There is also no impact on X2/Xn MR-DC specific procedures.
From configuration viewpoint, there is no difference between SCG Split DRB and SCG duplication DRB, as the configuration for “MCG Small leg” of SCG Split/duplication bearer can be provided by MN, if SCG Split bearer is selected by MN. However, it is datable whether MN can command SN to perform DL PDCP PDU duplication, or SN locally decides for DL PDCP PDU duplication. Since the “MCG Small leg” is in MN’s scope, if MN is allowed to request DC based duplication with SCG Split bearer, one new IE e.g. “Requesting SCG duplication DRB” per DRB level should be included in SgNB Addition/Modification Request Messages.

Proposal 3: To discuss and fix whether MN can request DC based duplication with SCG Split bearer.
Proposal 4: To consider the TP in Annex as BLCR references.
3. Conclusion
RAN3 is kindly asked to consider following proposals:
Proposal 1: To introduce two new IEs e.g. “Requesting MCG duplication SRB1” and “Requesting MCG duplication SRB2” in SgNB/SN Addition/Modification Request Messages, and two new IEs e.g. “Responding to MCG duplication SRB1” and “Responding to MCG duplication SRB2” in SgNB/SN Addition/Modification Request Acknowledge Messages.

Proposal 2: To determine that SN can decide and perform CA based duplication with SCG bearer autonomously.
Proposal 3: To discuss and fix whether MN can request DC based duplication with SCG Split bearer.
Proposal 4: To consider the TP in Annex as BLCR references.
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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.YY
	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 duplication SRB1
	O
	
	ENUMERATED (Setup, Modify, Release)
	Requesting “Small leg” resources for MCG Split SRB1
	YES
	ignore

	Requesting MCG duplication SRB2
	O
	
	ENUMERATED (Setup, Modify, Release)
	Requesting “Small leg” resources for MCG Split SRB2
	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.
	–
	–

	>>>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.
	–
	–


	>>>> Requesting SCG Duplication Bearer 
	O
	
	ENUMERATED (Setup, Release)
	Requesting DC based duplication with SCG Split Bearer
	
	

	MeNB to SgNB Container
	M
	
	OCTET STRING
	Includes the SCG-ConfigInfo message as defined in TS 38.331 [xx].
Editor’s Note: to be checked with RAN2
	YES
	reject

	CSG Membership Status
	O
	
	9.2.52
	
	YES
	reject

	SgNB UE X2AP ID
	O
	
	gNB UE X2AP ID

9.2.XX
	Allocated at the SgNB
	YES
	reject

	SgNB UE X2AP ID Extension
	O
	
	Extended gNB UE X2AP ID

9.2.XY
	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


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256

	maxnoofSCG
	Maximum no. of NR SCG. Value is FFS


	Condition
	Explanation

	ifSCGorSCGsplitBearerOption

	This IE shall be present if the Bearer Option IE is set to the value "SCG bearer" or "SCG split bearer".


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
	
	gNB UE X2AP ID

9.2.XX
	Allocated at the SgNB
	YES
	reject

	Responding to MCG duplication SRB1
	O
	
	ENUMERATED (Accept, Reject)
	Responding to MCG Split SRB1
	YES
	reject

	Responding to MCG duplication SRB2
	O
	
	ENUMERATED (Accept, Reject)
	Responding to MCG Split SRB2
	YES
	reject

	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.
	–
	–

	>>>> Responding to SCG Duplication Bearer 
	O
	
	ENUMERATED (Accept, Reject)
	Responding to DC based duplication with SCG Split Bearer
	
	

	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 (NR RRC message name is FFS) as defined in TS 38.331[xx].

Editor’s Note: to be checked with RAN2
	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

	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 gNB UE X2AP ID

9.2.XY
	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


	Range bound
	Explanation

	maxnoofBearers
	Maximum no. of E-RABs. Value is 256


1
7

