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1  Introduction
According to the agreements in RAN3#99bis, as captured in TS38.463 [1], both gNB-CU-CP and gNB-CU-UP can initiate the E1 setup procedure. To this end, gNB-CU-CP E1 setup and gNB-CU-UP E1 setup have been specified.
In this contribution, we analyze the consequence of above specification and point out certain errors and deficiencies. A TP to alleviate some of these is also provided.

2  Discussion
2.1 Analysis of the E1 setup procedure
TS38.463 [1] allows both gNB-CU-CP and gNB-CU-UP to initiate E1 setup procedure, and requires that “this procedure (gNB-CU-CP E1 setup or gNB-CU-UP E1 setup) shall be the first E1AP procedure triggered after a TNL association has become operational.” Obviously, this is an error.
Observation 1: current text of TS 38.463 [1] specifies that both gNB-CU-CP and gNB-CU-UP shall be “the first ones”, which is clearly an error.

Looking further in the setup procedure, we observe that it is very likely that gNB-CU-CP send gNB-CU-CP E1 SETUP REQUEST and gNB-CU-UP send gNB-CU-UP E1 SETUP REQUEST roughly at the same time. As a result, the E1 setup procedure will succeed, however it is very likely to result in four-message procedure rather than the two-message procedures captured in [1]. This is illustrated in Figure 1 below.
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Figure 1: de-facto E1 setup procedure
The motivation of the symmetric design was to give both gNB-CU-CP and gNB-CU-UP the flexibility to initiate E1 setup procedure, but it introduced an unwanted consequence of redundant message exchange.     
Observation 2: according to the current specification, in practice, E1 setup is likely to be a four-message procedure.
X2 [2] allows both eNB’s to initiate X2 setup procedure which looks similar to what’s specified for E1. Therefore, the four-message issue exists in X2 as well. However, the difference is that an eNB on one side of an X2 interface is a mirror of the peer on the other side, implying they are not distinguishable. As a result, there seems no room to improve the efficiency of X2 setup procedure. Moreover, NG-RAN design does not have to follow all E-UTRAN decisions, if these are suboptimal.
When it comes to E1, the entities on the both sides of an E1 interface are asymmetric. To be specific, one is gNB-CU-CP and the other is gNB-CU-UP. Therefore, there appears to be room to improve efficiency. Of course, the intention is not to challenge the baseline that both gNB-CU-CP and gNB-CU-UP are allowed to initiate the procedure.

Proposal 1: To discuss improvements for E1 setup procedure.

A simple approach, for example, is to specify that the node which establishes the SCTP connection is the one which sends the E1 Setup message. 
2.2. Problematic statements in the E1 setup procedure
As mentioned above, both 8.2.3 gNB-CU-UP E1 Setup and 8.2.4 gNB-CU-CP E1 Setup procedure descriptions specify that “this procedure shall be the first E1AP procedure triggered after a TNL association has become operational”. Obviously, two procedures cannot both be the first..

Proposal 2: to revise “this procedure shall be the first E1AP procedure triggered after a TNL association has become operational”, specifying that the NG-RAN node that initiates the TNL association shall also initiate the E1 setup procedure.
A TP addressing the points discussed above is provided in the appendix.
3  Conclusions and Proposals
In the present contribution we make the following observations:

Observation 1: current text of TS 38.463 [1] specifies that both gNB-CU-CP and gNB-CU-UP shall be “the first ones”, which is clearly an error.

Observation 2: according to the current specification, in practice, E1 setup is likely to be a four-message procedure.

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: To discuss improvements for E1 setup procedure.

Proposal 2: to revise “this procedure shall be the first E1AP procedure triggered after a TNL association has become operational”, specifying that the NG-RAN node that initiates the TNL association shall also initiate the E1 setup procedure.
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Appendix A  Text Proposal for TS38.463
--------------------------------------------Start of text proposal---------------------------------------------

--------------------------------------------First Change--------------------------------------------------------

8.2.3
gNB-CU-UP E1 Setup

Editor’s note: Procedure names are still FFS.
8.2.3.1
General

The purpose of the gNB-CU-UP E1 Setup procedure is to exchange application level data needed for the gNB-CU-UP and the gNB-CU-CP to correctly interoperate on the E1 interface. This procedure or the procedure specified in 8.2.4 shall be the first E1AP procedure triggered after a TNL association has become operational. The NG-RAN node that initiates the TNL association shall also initiate the setup procedure. The procedure uses non-UE associated signalling.
------------------------------------------Second Change-------------------------------------------------------
8.2.4
gNB-CU-CP E1 Setup

Editor’s note: Procedure names are still FFS.
8.2.4.1
General

The purpose of the gNB-CU-CP E1 Setup procedure is to exchange application level data needed for the gNB-CU-CP and the gNB-CU-UP to correctly interoperate on the E1 interface. This procedure or the procedure specified in 8.2.3 shall be the first E1AP procedure triggered after a TNL association has become operational. The NG-RAN node that initiates the TNL association shall also initiate the setup procedure. The procedure uses non-UE associated signalling.
---------------------------------------------End of text proposal---------------------------------------------
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