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1.  Introduction

In RAN2 AdHoc #2, the issue of bearer related parameters which need to be transferred between MN and SN was discussed, and the following agreements and FFS points for EN-DC were achieved:
1
In case of EN-DC, at DRB configuration MN provides to SN the identity of DRB to be added. 

FFS whether any further information is transferred e.g. DRB type.
2
In case of EN-DC, MN provides to SN QoS attribute information (same information as for LTE DC) of bearers to be added.
FFS: RAN2 will discuss further and conclude if MN should provide SRB attribute information (i.e. for MCG split SRB case).
4
The location of the PDCP entity is decided by the MN.
RAN2 has also agreed to support bearer type harmonisation in RAN2 AdHoc #2, so that – from UE perspective - there are only three kinds of DRB types, i.e., MCG DRB, SCG DRB and split DRB. It is clear that MN determines the anchor node of each DRB, but it is not clear whether MN or SN determines if a DRB should be split or not. In order to resolve the first FFS, RAN2 should firstly discuss which node decides if a DRB should be split or not.

In this contribution, we provide our views on the bearer contexts establishment/ modification procedure for EN-DC and give our analysis for the two FFS points.

2.  Discussion
2.1   DRB related Parameters
Before identifying which DRB related parameters should be transferred between LTE MeNB and NR SgNB, how the corresponding RRM functions will be distributed between the two nodes should be decided. During the discussion on the issue of bearer type harmonization in RAN2 AH#2, which node is responsible for deciding the PDCP location was agreed:

4
The location of the PDCP entity is decided by the MN.
Then in order to make the decision on whether any further information should be transferred at DRB configuration in EN-DC except DRB ID, RAN2 should discuss the following issue firstly:

Issue: Which node should decide whether the split leg of the DRB is needed?

In other words, based on the agreement of "The location of the PDCP entity is decided by the MN", which node decides to configure split DRB or non-split DRB?

In our opinion, there are two main options to deal with the issue:

· Option 1: For all DRBs belong to the given UE (i.e. no matter the location of PDCP), LTE MeNB decides whether the split leg is needed.

For Option 1, there are further two sub-options:

· Option 1a: LTE MeNB make the decision independently, i.e. as in LTE DC.

· Option 1b: LTE MeNB make the decision with some assistance information provided by NR SgNB.

· Option 2: For each DRB, the PDCP anchor node decides whether the split leg is needed.

Option 1
In Option 1, LTE MeNB decides the type (MCG/ MCG split/ SCG/ SCG split) of each DRB and subsequently, LTE MeNB also decides bearer type change (though NR SgNB could initiate the change procedure). This option is a straightforward choice since it reuses the RRM distribution of LTE DC (especially for Option 1a), then naturally, the DRB related parameters transferred between LTE MeNB and NR SgNB could be almost the same as the ones in LTE DC (e.g. DRB type). 

Observation 1: In EN-DC, if LTE MeNB decides whether the split leg is needed for all DRBs  belonging to the given UE, the information exchanged between LTE MeNB and NR SgNB at DRB configuration could almost reuse the ones exchanged in LTE DC, e.g. DRB type (plus SCG split type).

Option 1a is quite suitable for the blind addition of the NR SgNB case which was agreed in last meeting because the decision is made only by LTE MeNB itself. However, the weakness of Option 1a is that LTE MeNB cannot be aware of the comprehensive and detailed status of NR SgNB, e.g. how many resources could be granted for the given UE by NR SgNB. 

Taking the SeNB Addition Preparation procedure for example, according to the E-RAB Level QoS Parameters of one SCG bearer indicated by LTE MeNB, if NR SgNB cannot grant enough resources then it has to reject to accept the SCG bearer and, more seriously, if the NR SgNB is not able to accept any of the SCG bearers then the SgNB Addition Preparation procedure would fail. In other words, even if the procedure to exchange information about the status of resources e.g. Resource Status Reporting would exist, rejection/ failure case may still happen. Furthermore, it should be noted that in RAN3 AH#2, the "Resource Status Reporting" for EN-DC has been removed.

And when receiving the SGNB ADDITION REQUEST REJECT message, LTE MeNB will decide to serve the DRB(s) by itself or to request another NR node to be added, even though the radio condition of the original NR node is the best and the amount of resources may meet the split E-RAB Level QoS Parameters if the bearer type is decided to be SCG split.

Observation 2: The performance of Option 1a is not optimized because LTE MeNB cannot know the accurate resource status within NR SgNB.

In order to let LTE MeNB make the optimized RRM decision when it receives the rejection from NR SgNB, NR SgNB could provide some assistance information to the LTE MeNB (aka Option 1b). The assistance information could be, e.g. the amount of resources which could actually be granted by NR SgNB for the E-RAB which is indicated in E-RABs Not Admitted List, or the bearer type suggested by NR SgNB (mainly for the bearer whose PDCP entity is located in NR SgNB).

One may argue that there is already "Cause" in E-RABs Not Admitted List IE and SGNB ADDITION REQUEST REJECT message, but the Cause may just be No Radio Resources Available in Target Cell and it seems too coarse to help LTE MeNB make the optimized RRM decision. 

Option 1b is only to introduce some enhancement for DRB context(s) established to NR SgNB, which will not change the Stage 2 signalling flow captured in TS 37.340, just add some IEs in the legacy EN-DC specific X2-AP messages to assist LTE MeNB.

Observation 3: NR SgNB could provide some assistance information to help LTE MeNB make the optimized RRM decision, the impact to the specification would be small while the enhancement is limited (since the rejection is already happened).
Option 2

Though the study of EN-DC is taking LTE DC as baseline, we should note that, the RRM distribution in EN-DC has already been changed from the one in LTE DC. In EN-DC, NR SgNB has its own RRC entity thus has more RRM functions than the SeNB in LTE DC, e.g. NR SgNB could manage the addition/ release of SCell in SCG without the need for permission from LTE MeNB (assuming UE capability related info is indicated differently), because it is NR SgNB who can be aware of the status of SCG resources more clearly and timely.

On the other hand, considering the NR SgNB has larger processing capability and higher bit rate than LTE MeNB, thus as long as the resources in NR SgNB is enough, the packets should be offloaded to NR SgNB as much as possible. 

Therefore, when LTE MeNB decides a DRB's PDCP entity should locate in NR SgNB, the LTE MeNB could just indicate the E-RAB Level QoS Parameters as received from S1 interface (i.e. without splitting it) to NR SgNB. And NR SgNB could decide whether the split leg of the DRB is needed, e.g. only when the amount of resources within NR SgNB cannot meet the QoS requirement of the DRB, the decision is to configure the DRB to be SCG split type, and NR SgNB splits the E-RAB Level QoS Parameters according to the resources it can provide. Then in the response X2-AP message, e.g. "SENB ADDITION REQUEST ACKNOWLEDGE", NR SgNB indicates the bearer type (plus the split E-RAB Level QoS Parameters if needed) to LTE MeNB to inform LTE MeNB whether the split leg of the DRB is needed or not. 

Observation 4: In EN-DC, if PDCP anchor node decides whether the split leg is needed, LTE MeNB indicates the choice of PDCP location to NR SgNB; and for the DRB whose PDCP entity is located in NR SgNB, NR SgNB indicates the type information (i.e. SCG/ SCG split) in the response message.

When receiving the message, LTE MeNB makes the corresponding RRC configuration for the split leg, generates the final RRC message and sends it to UE. As for the MeNB GTP Tunnel Endpoint, LTE MeNB could provide this information in the SGNB RECONFIGURATION COMPLETE message since NR SgNB could only transmit the PDCP PDU after it receives the PDCP SDU from LTE MeNB or S-GW anyway. The procedure can be seen in Fig 1 (mainly for the key steps and IEs).
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Fig 1

LTE MeNB also can reject to configure the split leg in case there is little resources to provide, but we think it maybe a corner case, because LTE MeNB is the primary serving node for the given UE after all and the secondary node is just for enhancing the performance, in other words, LTE MeNB at least reserved some resources for the UE.

Observation 5: For each DRB in EN-DC, making the PDCP anchor node to decide whether the split leg is needed will not impact the Stage 2 signalling flow, while increasing the likelihood of configuration success within one time handshake.

In addition, Option 2 impacts little the MCG split bearer configuration, only indicates e.g. "CHOICE PDCP Location Option >> MeNB" instead of "CHOICE Bearer Option >> MCG Split bearer" in X2-AP message.

The comparison of the above options is summarized in Table 1.

Table 1  Summary and Comparison of the Options

	
	RB Information Exchanged
	Pros
	Cons

	Option 1a
	MN to SN: DRB type.
	The Stage 2 procedure and Stage 3 IEs could almost reuse the ones in LTE DC.
	The performance is not optimized even if the NR SgNB's RRM functions have already been extended in EN-DC.

	Option 1b
	MN to SN: DRB type. 

SN to MN: Assistance information.
	RRM decision of LTE MeNB is optimized.

The Stage 2 procedure could almost reuse the ones in LTE DC.
	The enhancement is limited, i.e. the assistance only occurs when NR SgNB rejects to establish at least one DRB context.

	Option 2
	MN to SN: PDCP location.

SN to MN: DRB type (SCG or SCG split).
	The likelihood of configuration success increases and the resources within NR SgNB get higher usage.

The Stage 2 procedure could almost reuse the ones in LTE DC.
	The Stage 3 IEs need to be changed.


It can be seen that each option has its own pros and cons. Considering the MR-DC scenarios with 5GC, i.e. NGEN-DC and NE-DC, the related agreement is: 

· The SN is responsible for the DRB management (e.g., setup, modify, release) of SCG/ SCG-split bearers, and the QoS flow -> DRB mapping at the SN.

For example, the number of SCG DRBs needed to be setup is decided by the SN, then we think it is naturally and more suitable to let SN decide whether the SCG DRB is split or not (i.e. Option 2). Therefore we propose:

Proposal 1: For each DRB, the PDCP anchor node is responsible to decide whether the DRB is split or not.

Proposal 2: At DRB configuration, MN transfers the information of PDCP location to SN; and for the DRB whose PDCP entity is located in SN, SN should transfer the information of DRB type (i.e. SCG or SCG split) to MN.

2.2  SRB related Parameters

For MCG split SRB, we think the default configurations are enough, and since RAN3 has agreed to use "RRC transport" message over SCTP to convey RRC PDCP PDUs, the information to be indicated to NR SgNB at SRB configuration is:

1) Attribute: the RB(s) to be added is specific for signalling; and

2) Identity: the ID of RB is 1 and/or 2.

Within the MeNB to SgNB Container (i.e. SCG-ConfigInfo), it could be captured as the following:
SRB-InfoSCG-r15 ::=

SEQUENCE {


srb-Identity



ENUMERATED {1, 2},


...

}

Proposal 3: At MCG split SRB configuration, LTE MeNB indicates the attribute and identity information to NR SgNB.
Conclusion
It is proposed that RAN2 discuss the observations and adopt on following proposals:

Observation 1: In EN-DC, if LTE MeNB decides whether the split leg is needed for all DRBs  belonging to the given UE, the information exchanged between LTE MeNB and NR SgNB at DRB configuration could almost reuse the ones exchanged in LTE DC, e.g. DRB type (plus SCG split type).

Observation 2: The performance of Option 1a is not optimized because LTE MeNB cannot know the accurate resource status within NR SgNB.

Observation 3: NR SgNB could provide some assistance information to help LTE MeNB make the optimized RRM decision, the impact to the specification would be small while the enhancement is limited (since the rejection is already happened).
Observation 4: In EN-DC, if PDCP anchor node decides whether the split leg is needed, LTE MeNB indicates the choice of PDCP location to NR SgNB; and for the DRB whose PDCP entity is located in NR SgNB, NR SgNB indicates the type information (i.e. SCG/ SCG split) in the response message.

Observation 5: For each DRB in EN-DC, making the PDCP anchor node to decide whether the split leg is needed will not impact the Stage 2 signalling flow, while increasing the  likelihood of configuration success within one time handshake.

Proposal 1: For each DRB, the PDCP anchor node is responsible to decide whether the DRB is split or not.

Proposal 2: At DRB configuration, MN transfers the information of PDCP location to SN; and for the DRB whose PDCP entity is located in SN, SN should transfer the information of DRB type (i.e. SCG or SCG split) to MN.

Proposal 3: At MCG split SRB configuration, LTE MeNB indicates the attribute and identity information to NR SgNB.
_1234567890.vsd
UE


LTE MeNB


NR SgNB


PDCP location Decision


SgNB Addition Request
{DRB 1: Choice PDCP @ SgNB, E-RAB Level QoS Parameters;
DRB 2: Choice PDCP @ MeNB, Splitted E-RAB Level QoS Parameters}


Split leg Decision for DRB 1


SgNB Addition Request Acknowledge
{DRB 1: SCG split type, splitted E-RAB Level QoS Parameters, NR PDCP configuration and NR RLC/MAC/PHY configuration;
DRB 2: NR RLC/MAC/PHY configuration}


RRC Connection Reconfiguration


SgNB Reconfiguration Complete
{MeNB GTP Tunnel Endpoint for DRB 1}


SN Status Transfer & Data Forwading (for DRB 1)



