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Introduction
At the last RAN plenary, a WI was approved for specifying the E1 interface in Rel-15 [1]. Since the introduction of the E1 interface impacts the overall NG-RAN architecture, in this contribution we discuss whether updates are needed to the “NG-RAN architecture description” in TS 38.401 [2] and we make proposals accordingly.  
Discussion
Since the E1 interface is going to be part of the NG-RAN architecture, we believe that its definition should be included in TS 38.401. However, the question is whether to include the E1 definition: 
1. As a correction to the current TS 38.401 (approved in December); 
2. In the BL CR for the SA version of TS 38.401.  
The WID [1] clarifies that the E1 interface applies to both the en-gNB and the gNB. Therefore, the E1 interface can be employed for both NSA and SA operation. On the other hand, the E1 specifications are not going to be ready until June 2018, i.e., at the same time of the SA version of TS 38.401. consequently, it seems that there is no benefit in adding the E1 description in the current NSA version of TS 38.401.    
Proposal 1: 	Introduce in the BL CR for SA version of TS 38.401 the definition of the E1 interface.
The definition of the E1 interface should also include the definition of the logical entities CU-CP and CU-UP in TS 38.401. This raises the issue of the terminology to be adopted. The main options that were already discussed during the study item are the following: 
1. Use the terminology CU-CP and CU-UP, as in TR 38.806 [3];
2. Use a different terminology: gNB-CU-CP and gNB-CU-UP.
Since currently there is no discussion on CP-UP split for LTE, we believe that the terminology used during the study item should be clear and should not create any confusion. 
 Proposal 2: 	Introduce in the BL CR for SA version of TS 38.401 the definition of the logical entities CU-CP and CU-UP.
Another issue to be addressed is where to capture the stage-2 call-flows with the E1 interface. The stage-2 call-flows with the F1 interface are shown in TS 38.401. We believe that there are two main options for capturing the E1 procedures: 
1. Capture the E1 procedures in a new sub-clause in TS 38.401;
2. Capture the E1 procedures in TS 38.460 (E1 stage-2);
The stage-2 call-flows with E1 affect several interfaces (e.g., E1, F1, Xn, etc.). Therefore, following the principle that all the procedures involving more than one interface are captured in the general stage-2 specs, we believe that it would be logical to adopt the second approach. 
Proposal 3: 	Capture the E1 procedures in a new sub-clause in TS 38.401.
The last issue is whether to update the overall NG-RAN architecture in TS 38.401 (figure 6.1-1) to show the E1 interface. It seems however that the description in section 6.1 is clear enough and that changing the figure may not be necessary. 
Proposal 4: 	It is not necessary to update Figure 6.1-1 in TS 38.401 to show the E1 interface. 
Proposal 5: 	Agree on the TP for the BL CR for SA version of TS 38.401 in Annex I.
Conclusion
[bookmark: _In-sequence_SDU_delivery]In this contribution, we discussed mobility solution for scenario 2 in TR 38.806. 
Proposal 1: 	Introduce in the BL CR for SA version of TS 38.401 the definition of the E1 interface.
Proposal 2: 	Introduce in the BL CR for SA version of TS 38.401 the definition of the logical entities CU-CP and CU-UP.
Proposal 3: 	Capture the E1 procedures in a new sub-clause in TS 38.401.
Proposal 4: 	It is not necessary to update Figure 6.1-1 in TS 38.401 to show the E1 interface. 
Proposal 5: 	Agree on the TP for the BL CR for SA version of TS 38.401 in Annex I.
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Annex 1: TP for TS 38.401 (BL CR for SA)

<<<<<<<<<< START TEXT PROPOSAL >>>>>>>>>>

1	Scope
The present document describes the overall architecture of the NG-RAN, including interfaces NG, Xn, and F1 and E1 interfaces and their interaction with the radio interface.
[bookmark: _Toc504000402]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.300: "NR; Overall description; Stage-2".
[3]	3GPP TS 23.501: "System Architecture for the 5G System".
[4]	3GPP TS 38.473: "NG-RAN; F1 application protocol (F1AP)".
[5]	3GPP TS 38.414: "NG-RAN; NG data transport".
[6]	3GPP TS 38.424: "NG-RAN; Xn data transport".
[7]	3GPP TS 38.474: "NG-RAN; F1 data transport".
[8]	ITU-T Recommendation G.823 (2000-03): "The control of jitter and wander within digital networks which are based on the 2048 kbit/s hierarchy".
[9]	ITU-T Recommendation G.824 (2000-03): "The control of jitter and wander within digital networks which are based on the 1544 kbit/s hierarchy".
[10]	ITU-T Recommendation G.825 (2001-08): "The control of jitter and wander within digital networks which are based on the synchronous digital hierarchy (SDH)".
[11]	ITU-T Recommendation G.8261/Y.1361 (2008-04): "Timing and Synchronization aspects in Packet networks".
[12]	3GPP TS 37.340: "NR; Multi-connectivity; Overall description; Stage-2".
[13]	3GPP TS 33.501: "Security Architecture and Procedures for 5G System".
[14]	3GPP TS 38.410: "NG-RAN; NG general aspect and principles".
[15]	3GPP TS 38.420: "NG-RAN; Xn general aspects and principles"
[16]	3GPP TS 38.470: "NG-RAN; F1 general aspects and principles".
[17]	3GPP TS 38.460: "NG-RAN; E1 general aspects and principles".
[bookmark: _Toc504000403]3	Definitions and abbreviations
[bookmark: _Toc504000404]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. 
A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
en-gNB: as defined in TS 37.340 [12].
gNB: as defined in TS 38.300 [2].
gNB Central Unit (gNB-CU): a logical node hosting RRC, SDAP and PDCP protocols of the gNB or RRC and PDCP protocols of the en-gNB that controls the operation of one or more gNB-DUs. The gNB-CU terminates the F1 interface connected with the gNB-DU. 
gNB Distributed Unit (gNB-DU): a logical node hosting RLC, MAC and PHY layers of the gNB or en-gNB, and its operation is partly controlled by gNB-CU. One gNB-DU supports one or multiple cells. One cell is supported by only one gNB-DU. The gNB-DU terminates the F1 interface connected with the gNB-CU.
gNB-CU Control Plane (CU-CP): control plane part of the gNB-CU, hosting the RRC and the control plane part of the PDCP protocol. The CU-CP terminates the E1 interface connected with the CU-UP and the F1-C interface connected with the gNB-DU.
gNB-CU User Plane (CU-UP): user plane part of the gNB-CU, hosting the user plane part of the PDCP protocol and the SDAP protocol of the gNB or the user plane part of the PDCP protocol of the en-gNB. The CU-UP terminates the E1 interface connected with the CU-CP and the F1-U interface connected with the gNB-DU.  
Editor’s note: Whether it is possible that one cell spans over multiple DUs, potentially in an implementation specific way, is FFS. The reasons, conditions, and scenarios for this are also FFS.
NG-RAN node: as defined in TS 38.300 [2].

<<<<<<<<<< SKIP UNCHANGED TEXT >>>>>>>>>>

[bookmark: _Toc504000411]6	NG-RAN architecture
[bookmark: _Toc504000412]6.1	Overview


Figure 6.1-1: Overall architecture
The NG-RAN consists of a set of gNBs connected to the 5GC through the NG interface.
An gNB can support FDD mode, TDD mode or dual mode operation.
gNBs can be interconnected through the Xn interface. 
A gNB may consist of a gNB-CU and one or more gNB-DU(s). A gNB-CU and a gNB-DU is connected via the F1 interface.
One gNB-DU is connected to only one gNB-CU.
[bookmark: _GoBack]NOTE:	For resiliency, a gNB-DU may be connected to multiple gNB-CUs by appropriate implementation.
The gNB-CU may be separated into a CU-CP and one or more CU-UP(s). A CU-CP is connected to a CU-UP via the E1 interface. 
One CU-UP is connected to only one CU-CP.
NOTE:	For resiliency, a CU-UP may be connected to multiple CU-CPs by appropriate implementation.
NG, Xn,  and F1 and E1 are logical interfaces.
For NG-RAN, the NG and Xn-C interfaces for a gNB consisting of a gNB-CU and gNB-DUs, terminate in the gNB-CU.  The NG-C and Xn-C interfaces terminate in the CU-CP, while the NG-U interface terminates in the CU-UP. 
For EN-DC, the S1-U and X2-C interfaces for a gNB consisting of a gNB-CU and gNB-DUs, terminate in the gNB-CU. The X2-C interface terminates in the CU-CP, while the S1-U interface terminates in the CU-UP.
The gNB-CU and connected gNB-DUs are only visible to other gNBs and the 5GC as a gNB. A possible deployment scenario is described in Annex A.
Editor’s Note: Whether the statement above concerning EN-DC needs to be moved to another TS, e.g. 36.401 is FFS.
The NG-RAN is layered into a Radio Network Layer (RNL) and a Transport Network Layer (TNL).
The NG-RAN architecture, i.e. the NG-RAN logical nodes and interfaces between them, is defined as part of the RNL.
For each NG-RAN interface (NG, Xn, F1, E1) the related TNL protocol and the functionality are specified. The TNL provides services for user plane transport, signalling transport.
In NG-Flex configuration, each gNB is connected to all AMFs within an AMF Region. The AMF Region is defined in 3GPP TS 23.501 [3]. 
If security protection for control plane and user plane data on TNL of NG-RAN interfaces has to be supported, NDS/IP 3GPP TS 33.501 [13] shall be applied.

<<<<<<<<<< SKIP UNCHANGED TEXT >>>>>>>>>>

[bookmark: _Toc504000441]10	NG-RAN interfaces
[bookmark: _Toc504000442]10.1	NG interface
3GPP TS 38.410 [14] specifies NG interface general aspects and principles. 
[bookmark: _Toc504000443]10.2	Xn interface
3GPP TS 38.420 [15] specifies Xn interface general aspects and principles. 
[bookmark: _Toc504000444]10.3	F1 interface
3GPP TS 38.470 [16] specifies F1 interface general aspects and principles. 
10.4	E1 interface
3GPP TS 38.460 [17] specifies E1 interface general aspects and principles. 
<<<<<<<<<< END OF TEXT PROPOSAL >>>>>>>>>>
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