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1
Introduction
This paper proposes TP to clean up Section 10 of TR 38.801.
CB: # 37_FFScleanUp_Section10
-  Clean up remaining FFS if possible

- revised the FFS  to be discussed in normative phase see R3-170129 

(N)

Rev in  R3-170306
2
Discussion
2.1
Clean-up for Section 10.1
R3-170129 (CATT) was discussed and agreed to try to revise the FFS to NOTE. However, it is essential to discuss any additional procedures considering consequence of ongoing study in other WGs during normative phase. Therefore, we propose to simply remove the FFS.
Proposal 1:
It is proposed to remove the following FFS.
Editor’s note: It is pending to RAN2 whether additional procedures have to be defined (e.g., dynamic UE capability update, UE measurement report request).
Reply LS from RAN2 in R3-170021 (RAN2, NTT Docomo) provides the current RAN2 progress for NR protocol stack. It is clear that the figures (Figure 10.1.2.2-1, Figure 10.1.2.4-1, Figure 10.1.3.1-1 and Figure 10.1.4.1-1) are aligned with RAN2 although RAN2 has own FFS in the TR 38.804. Therefore, we can remove the following FFS from the corresponding figures and change the dotted line to solid line in these. If RAN2 changes the protocol stack, RAN3 can adjust it during normative work.
Proposal 2:
It is proposed to remove the following FFS from Figure 10.1.2.2-1, Figure 10.1.2.4-1, Figure 10.1.3.1-1 and Figure 10.1.4.1-1, and change the dotted line to solid line in these figures.
Editor’s note: The below figure is an example. NR PDCP, NR RLC and NR MAC are pending to RAN2.
10.1.3.1
Architectural aspects

Radio Protocol Architecture for the User Plane is shown below.
10.1.4.1
Architectural aspects

Radio Protocol Architecture for the User Plane is shown below.
The Reply LS also provides the following answer. Therefore, RAN3 can agree on the current working assumption that the procedures and protocols over Xn interface for Option 7/7a should be the same as Option 4/4a.
Q6: RAN3 kindly asks RAN2 to feedback if any concerns of harmonized procedures and protocols involving eLTE eNB and gNB from RRC perspective so that appropriate Xn interface can be studied.
A6: RAN2 has yet to look into any procedure aspects between eLTE eNB and gNB from RRC perspective. Nevertheless, RAN2 is of opinion that the harmonised procedure is desirable no matter which RAT manages master functionality. RAN2 will keep RAN3 informed once the need of different procedures is identified.

Proposal 3:
It is proposed to remove the “working assumption” from the following NOTE.
NOTE:
The procedures and protocols over Xn interface for Option 7/7a should be the same as Option 4/4a.
2.2
Clean-up for Section 10.2

The details of intra-gNB mobility scenario can be further discussed during normative phase.

Proposal 4:
It is proposed to remove the following FFS, and add an appropriate NOTE (NOTE: The details of intra-gNB mobility scenario can be further considered during normative phase.)
Editor’s note: Intra gNB mobility scenario is subject to discussion with more progress from RAN2 and RAN3 on functional split and RAN architecture.
The need and details of Cell Reselection, Release and Redirection can be further considered during normative phase.

Proposal 5:
It is proposed to remove the following FFS, and add an appropriate NOTE (NOTE: The need and details of Cell Reselection, Release and Redirection can be further considered during normative phase.)
10.2.1.3
Cell Reselection, Release and Redirection (FFS)
This function provides for support of cell reselection, release and redirection between the radio accesses supported within the New RAN.

This function is under RAN2’s responsibility and pending progress in RAN2.
For PDU Session management, Session Setup, how the address information is obtained can be further considered during normative phase.

Proposal 6:
It is proposed to remove the following FFS, and add an appropriate NOTE (NOTE: How the address information is obtained can be further considered during normative phase.)
-
At step 1 following a UE request for setting up a PDU session the NG CP determines a UPGW address and a TNL address corresponding to this UE and PDU session
Editor’s note: How this address information is obtained (allocated by UPGW, allocated by NG CP, etc..) is for SA2 to decide.
For PDU Session management, Session Modification, the detailed parameters for Session Modification can be further considered during normative phase.

Proposal 7:
It is proposed to remove the following FFS, and add an appropriate NOTE (NOTE: The detailed parameters for Session Modification can be further considered during normative phase.)
Editor’s note: The parameters subject to Session Modification is for SA2 to decide.
For PDU Session management, Session Release, the need and details of a PDU Session Release procedure triggered from gNB (respectively eLTE eNB) can be further considered during normative phase.

Proposal 8:
It is proposed to remove the following FFS, and add an appropriate NOTE (NOTE: The need and details of a PDU Session Release procedure triggered from gNB (respectively eLTE eNB) can be further considered during normative phase.)
Editor’s note: Whether a PDU Session Release procedure triggered from gNB (respectively eLTE eNB) is needed is FFS. If needed, its description is to be included here-below.
For Initial UE Access, the details of the selection of the CN entity and whether INITIAL UE MESSAGE is used in step 2 can be further considered during normative phase.
Proposal 9:
It is proposed to remove the following FFS, and add an appropriate NOTE (NOTE: The details of the selection of the CN entity and whether INITIAL UE MESSAGE is used in step 2 can be further considered during normative phase.)
-
At step 1 following the reception of the first UL NAS message to be forwarded to NGC, the selection of CN entity is performed.
Editor’s note: The details of the selection of the CN entity is pending SA2 decision

-
At step 2, the New RAN uses the INITIAL UE MESSAGE to deliver the NAS PDU to the CN entity selected in the previous step
Editor’s note: It is still FFS whether INITIAL UE MESSAGE is used for this.

-
At step 3, the NGC initiates the UE associated signaling connection setup. The New RAN configures the UE accordingly.
Proposal 10:
It is proposed to agree on the TP.
Beginning of Text Proposal
10
Radio access network procedures
Editor’s note: Intention is to capture key procedures (e.g. mobility) including message sequences. Interface procedures between RAN and UE can be touched upon to provide a holistic view, but focus in this TR should be more on RAN procedures. Sub-sections can be introduced (per procedure) as discussion progresses.

10.1
Tight interworking between new RAT and LTE
10.1.1
General

Option 3/3a, 4/4a and 7/7a of deployment scenarios can be considered as tight interworking between NR and E-UTRA. 

In Option 3/3a, Dual Connectivity (DC) specified in TS 36.300 [12] and relevant stage 3 specifications (e.g., TS 36.423 [13]) should be reused as baseline considering the fact that EPC should not be impacted. Therefore, for the Xx interface between LTE eNB and gNB, the procedures and protocols would remain alike those of DC, while minor enhancements might not be ruled out.

In Option 4/4a, the tight interworking can be realized, in which the gNB (similar role as MeNB in TS 36.300 [12]) is connected to the NGC with Non-standalone E-UTRA (similar role as SeNB in TS 36.300 [12]). The E-UTRA user plane connection to the NGC goes via the gNB (Option 4) or directly (Option 4A). For the Xn interface between eLTE eNB and gNB, the procedures and protocols should be newly designed.
In Option 7/7a, dual connectivity can also be achieved, in which the eLTE eNB (similar role as MeNB in TS 36.300 [12]) is connected to the NGC with Non-standalone NR (similar role as SeNB in TS 36.300 [12]). The NR user plane connection to the NGC goes via the eLTE eNB (Option 7) or directly (Option 7A). For the Xn interface between eLTE eNB and gNB, the procedures and protocols should also be newly designed.

NOTE:
The procedures and protocols over Xn interface for Option 7/7a should be the same as Option 4/4a.
10.1.2
Option 3/3a

10.1.2.1
General principles for Xx interface
The interface allowing to interconnect EPC connected gNB and LTe eNB, is referred to as the Xx interface. The general principles for the specification of the Xx interface are as follows:

-
the Xx interface shall be open;

-
the Xx interface shall support the exchange of signalling information between the endpoints, in addition the interface shall support data forwarding to the respective endpoints;
-
from a logical standpoint, the Xx is a point-to-point interface between the endpoints. A point-to-point logical interface should be feasible even in the absence of a physical direct connection between the endpoints.

-
the Xx interface shall support control plane and user plane separation;

-
the Xx interface shall separate Radio Network Layer and Transport Network Layer;

-
the Xx interface shall be future proof to fulfil different new requirements, support new services and new functions;
-
the Xx interface shall support LTE based Dual Connectivity operation where LTE eNB is MeNB;

-
the Xx interface shall support flow control functions;

-
the Xx interface does not support handover preparation functions.
Editor’s note: The interface name Xx is working name in this study, and decided later whether the interface functions are specified in X2AP or a new XnAP or a separate AP. It also needs to be decided whether the interface name is kept and whether such an interface would be part of the New RAN, the E-UTRAN or another RAN.

10.1.2.2
Architectural aspects

DC specified in TS 36.300 [12] is applied as the baseline for tight interworking between NR and E-UTRA in this option. Radio Protocol Architecture for the User Plane is defined in Figure 10.1.2.2-1 for split bearer and SCG bearer. LTE eNB and gNB are assumed to have the role similar to MeNB (Master eNB) and SeNB (Secondary eNB) specified in TS 36.300 [12], respectively. NR PDCP is one of the NR sub-layers to handle SDUs of the S1-U interface as well as the SDUs of the NGC interface into different DRBs according to the QoS information associated with the SDU. 


Editor’s note: Support of new bearer type is FFS.
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Figure 10.1.2.2-1: Radio Protocol Architecture for split bearer and SCG bearer in Option 3/3a

Network interface configurations can be defined in Figure 10.1.2.2-2 and Figure 10.1.2.2-3.
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Figure 10.1.2.2-2: C-Plane connectivity for Option 3/3a
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Figure 10.1.2.2-3: U-Plane connectivity for Option 3/3a

10.1.2.3
Procedural aspects

The procedures defined under section 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [12] listed below apply. In this list, LTE eNB and gNB connected via Xx are considered to have the role similar to MeNB (or eNB without DC) and SeNB, respectively. In this context, the Xx-U has all the functionality of X2-U for LTE DC operation. The DC procedures defined in TS 36.423 [13] are used as baseline.

-
SeNB Addition

-
SeNB Modification (MeNB initiated SeNB Modification)

-
SeNB Modification (SeNB initiated SeNB Modification)

-
Intra-MeNB handover involving SCG change

-
SeNB Release (MeNB initiated SeNB Release)

-
SeNB Release (SeNB initiated SeNB Release)

-
Change of SeNB

-
MeNB to eNB Change

-
SCG change

-
eNB to MeNB change

-
Inter-MeNB handover without SeNB change

NOTE 1:
Support of hybrid HeNB as the SeNB is not justified in RAN3.

SeNB Addition
-
To support UE capability coordination, the MeNB would need to signal NR UE capabilities in the SENB ADDITION REQUEST message.
-
In the SENB ADDITION REQUEST ACKNOWLEDGE, the SeNB indicates its choice of the NR configuration over Xx.
Existing procedure defined in TS 36.300 [12] can be reused without any procedural change, but with minor update to adapt the message information to NR.
SeNB Modification (SeNB/MeNB initiated SeNB Modification) 

Some enhancements to the SENB MODIFICATION REQUEST, SENB MODIFICATION REQUEST ACKNOWLEDGE, SENB MODIFICATION REQUIRED and SENB MODIFICATION CONFIRM messages may be needed e.g. due to use cases and differences between E-UTRA and NR technologies.
Existing procedures defined in TS 36.300 [12] can be reused without any procedural change, but with minor update to adapt the message information to NR.
Intra-MeNB handover involving SCG change, Inter-MeNB handover without SeNB change
These cases involve intra-/inter-MeNB handover where the NR part may or may not change. Any procedural changes to this part should be similar as considered in SeNB Addition, SeNB Modification, Change of SeNB and SCG change procedures.
Existing procedures defined in TS 36.300 [12] can be reused without any procedural change.
MeNB/SeNB initiated SeNB Release 

Either MeNB or SeNB should be able to release the connection between eNB and gNB. No procedural changes are foreseen.

Existing procedures defined in TS 36.300 [12] can be reused without any procedural change.
Change of SeNB

Since this is essentially just SeNB Release + SeNB Addition procedures, any procedural changes should be covered by the component procedures.

Existing procedures defined in TS 36.300 [12] can be reused without any procedural change.
MeNB to eNB Change, eNB to MeNB change

These procedures allow using a handover between MeNB and eNB involving SeNB Addition and SeNB Release procedures. As also these procedures are using the components of SeNB Addition and SeNB Release, no procedural changes are foreseen. 

Existing procedures defined in TS 36.300 [12] can be reused without any procedural change.
SCG change

In E-UTRAN, SCG change is used whenever synchronous reconfiguration is required for the SeNB. With the tight interworking between E-UTRA and NR, similar baseline can be assumed and no procedural changes are foreseen.

Existing procedures defined in TS 36.300 [12] can be reused without any procedural change.
10.1.2.4
SCG split bearer
Editor’s note: SCG split bearer described in this section needs to be further justified and foresees to split the bearer in the gNB while the LTE eNB would still act as master node and terminate S1-MME. 

In this bearer type, S1-MME is still terminated at LTE eNB as described in Figure 10.1.2.2-2. Radio Protocol Architecture for the User Plane can be defined in Figure 10.1.2.4-1 for SCG split bearer. 
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Figure 10.1.2.4-1: Radio Protocol Architecture for SCG split bearer in Option 3a

10.1.2.4.1
Evaluation on SCG split bearer
The following evaluation matrix can be considered for the analysis of this bearer type:

-
Signalling between Master node and Secondary node
NOTE 1:
Further criteria may be also considered.

10.1.2.5
QoS aspect
For this option, the LTE QoS framework defined in TS 36.300 [12] applies:

-
E-RAB (and concerning S1-U bearer) is established between EPC and gNB for SCG bearer option
-
Xx-U is established between LTE eNB and gNB for split bearer option
-
DRB is established between gNB and UE according to SCG bearer option or split bearer option
10.1.3
Option 4/4a

10.1.3.1
Architectural aspects

Radio Protocol Architecture for the User Plane is shown below.
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Figure 10.1.3.1-1: Radio Protocol Architecture for split bearer and SCG bearer in Option 4/4a
Network interface configurations can be defined in Figure 10.1.3.1-2 and Figure 10.1.3.1-3.
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Figure 10.1.3.1-2: C-Plane connectivity for Option 4/4a
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Figure 10.1.3.1-3: U-Plane connectivity for Option 4/4a

10.1.3.2
Procedural aspects

The procedures defined under section 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [12] can be a reference for defining the new Xn based procedures, in which gNB and eLTE eNB connected via Xn are considered to have the role similar to MeNB and SeNB, respectively.
10.1.4
Option 7/7a

10.1.4.1
Architectural aspects

Radio Protocol Architecture for the User Plane is shown below. 
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Figure 10.1.4.1-1: Radio Protocol Architecture for split bearer and SCG bearer in Option 7/7a
Network interface configurations can be defined in Figure 10.1.4.1-2 and Figure 10.1.4.1-3.
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Figure 10.1.4.1-2: C-Plane connectivity for Option 7/7a
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Figure 10.1.4.1-3: U-Plane connectivity for Option 7/7a

10.1.4.2
Procedural aspects

The procedures defined under section 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [12] can be a reference for defining the new Xn based procedures, in which eLTE eNB and gNB connected via Xn are considered to have the role similar to MeNB and SeNB, respectively.
10.2
New RAN operation
10.2.1
Intra-system Mobility
Principle: The LTE X2 handover procedure as in TS 36.300 Figure 10.1.2.1.1-1: Intra-MME/Serving Gateway HO is taken as a baseline for intra-system mobility i.e. intra RAT (gNB <-> gNB; eLTE eNB <-> eLTE eNB) and inter-RAT (eLTE-eNB <-> gNB).

10.2.1.1
Intra-system Intra-RAT mobility scenarios
Scenario: Inter gNB mobility with Xn interface
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Figure 10.2.1.1-1: Inter gNB mobility scenario

NOTE:
The details of intra-gNB mobility scenario can be further considered during normative phase.
10.2.1.1.1
Inter-gNB Handover Variant with in-band Path Switch
The following call flow presents a variant of the inter-gNB handover derived from LTE X2-handover where the path switch is triggered over the user plane for latency optimization. This variant is shown below in an example where two PDU sessions are active towards different UPGWs:
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Figure 10.2.1.1.1-1: Intra-new RAN Handover using in-band Path Switch over NG-U
Starting point: The TNL ID is the identifier in the tunnel header over NG-U carrying all the packets for a given UE and a given PDU session and the UPGW @ is the address of the UPGW which has been assigned at PDU session creation.
-
At step 1 during handover preparation gNB2 receives the context information for the UE and the sessions including the tunnel information (UPGW @, TNL ID) for each relocated session then performs handover execution.
-
At step 2, at the end of handover execution gNB2 sends over NG-U for each session a special packet including the TNL ID to inform the UPGW that it now handles the traffic for that session. The UPGW identifies from the TNL ID in the tunnel header the UE and associated PDU session. Reception of this first packet automatically switches the DL path between the gNB2 and the UPGW for this (UE, PDU session).
-
At step 3, The UPGW sends an End Marker packet to gNB1. Receiving the End Marker packet in gNB1 including TNL ID in the tunnel header automatically releases the tunnel between the gNB1 and the UPGW for this (UE, PDU session).
-
At step 4 the gNB may send a gNB Change Request message to inform NG CP of the new gNB ID.
This above described procedure is applicable to both eLTE eNB and gNB.
10.2.1.2
Intra-system Inter-RAT handover with E-UTRA
There are two intra-system inter-RAT handover with E-UTRA scenarios as shown in Figure 7.2.1.2-1. 
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Figure 10.2.1.2-1: Scenarios for Intra-system inter-RAT handover with E-UTRA
NOTE 1:
Intra 5G system inter-RAT handover with NGC relocation is pending on SA2.

10.2.1.3
Cell Reselection, Release and Redirection
This function provides for support of cell reselection, release and redirection between the radio accesses supported within the New RAN.

NOTE:
The need and details of Cell Reselection, Release and Redirection can be further considered during normative phase.
10.2.2
Inter-system Mobility
10.2.2.1
Inter-system Inter-RAT handover with E-UTRA
Inter-system inter-RAT handover with E-UTRA scenario is shown in Figure 10.2.2.1-1.
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Figure 10.2.2.1-1: Inter-system inter-RAT handover with E-UTRA
NOTE:
An interface between EPC and NGC, namely, NGx interface, may be available.
10.2.3
PDU Session Management
10.2.3.1
Session Setup
The NG Session Setup is initiated by the NG CP over the NG-C interface following a PDU session request from the UE in order to exchange respective information between the NG Core and the gNB resulting in the creation of a context for the PDU session and related resources in the gNB. 
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Figure 10.2.3-1: PDU Session Setup over NG
-
At step 1 following a UE request for setting up a PDU session the NG CP determines a UPGW address and a TNL address corresponding to this UE and PDU session
NOTE 1:
How the address information is obtained can be further considered during normative phase.

-
At step 2 the NG CP establishes the PDU Session providing UPGW address, TNL address and other context information e.g. QoS information.
-
At step 3 the gNB TNL address, as received in step 2 is sent to the UPGW.
The TNL address(es) are then subsequently used by the gNB and the UPGW in the tunnel header of all packets exchanged over the NG-U interface. 

NOTE 2:
The above described procedure applies to both eLTE eNB and gNB.

10.2.3.2
Session Modification
The NG Session Modification is initiated by the NG CP over the NG-C interface in order to modify the PDU Session and the context for the PDU session in the gNB. 
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Figure 10.2.3-2: PDU Session Modification over NG

-
At step 1 the NG CP initiates the PDU Session Modification procedure containing the identifier of the session to be modified and the session parameters to be modified (e.g. QoS information)..
NOTE 1:
The detailed parameters for Session Modification can be further considered during normative phase.

-
At step 2 the gNB modifies the context and takes into account the updated parameters.
-
At step 3 the gNB indicates to the NG CP the successful completion of the PDU Session Modification.
NOTE 2:
The above describted procedure applies to both eLTE eNB and gNB.

10.2.3.3
Session Release
The NG Session Release is initiated by the NG CP over the NG-C interface in order to release the PDU Session and the context for the PDU session in the gNB. 
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Figure 10.2.3-3: PDU Session Release over NG

-
At step 1 the NG CP initiates the PDU Session Release procedure containing the identifier of the session to be released.
-
At step 2 the gNB releases the context and triggers the associated reconfiguration towards the UE
-
At step 3 the gNB indicates to the NG CP the successful completion of the PDU Session Release.
NOTE 1:
The above describted procedure applies to both eLTE eNB and gNB.

NOTE 2:
The need and details of a PDU Session Release procedure triggered from gNB (respectively eLTE eNB) can be further considered during normative phase.

10.2.4
Initial UE Access
Following a UE connection request, this is initiated by the New RAN to establish the necessary overall initial UE context in the New RAN node in case of an Idle-to Active transition.
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Figure 10.2.4-1: Initial UE Access over NG
-
At step 1 following the reception of the first UL NAS message to be forwarded to NGC, the selection of CN entity is performed.

-
At step 2, the New RAN uses the INITIAL UE MESSAGE to deliver the NAS PDU to the CN entity selected in the previous step

-
At step 3, the NGC initiates the UE associated signaling connection setup. The New RAN configures the UE accordingly.
NOTE:
The details of the selection of the CN entity and whether INITIAL UE MESSAGE is used in step 2 can be further considered during normative phase.
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