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1. Introduction
The application protocol for the eNB/ng-eNB CP-UP separation was discussed during RAN3#111-e. In R3-210978 [1], the summary of the offline discussion was presented. This paper tried to have further discussions on possible open issues and proposed corresponding text proposals.
2. Background
The following was excerpted from the chairnotes of RAN3#111-e, the issues on logical identity and AP IDs were addressed in [1], the rest of the paper tries to have discussions on how to capture logical identity and AP IDs in stage 3 spec.
For the interface used for the CP-UP split: in eNBs (FFS, to be continued) and ng-eNBs:
- Bearer context setup, Bearer context release and Bearer context modification procedures are supported
- In NG-RAN, the control plane entity decides the flow-to-DRB mapping and provides the generated SDAP configuration. In both E-UTRAN and NG-RAN, the control plane entity provides the PDCP configuration to the user plane entity
- In NG-RAN, the control plane entity provides the S-NSSAI to the user plane entity in the bearer context setup (as mandatory IE) procedure in the bearer context modification procedure (as optional IE)
- Reset procedure, Error Indication procedure, Interface Setup procedure (both ways), Configuration Update procedure and Status Indication procedure are supported
- The user plane entity may signal a list of supported PLMN(s) at interface setup and configuration update. This list may contain a list of supported S-NSSAI(s) (only applicable to NG-RAN). FFS if the PLMN list also includes a list of supported ECGI(s)
- Introduce the logical node names in sections 7 and 8 of E1AP
- FFS how to capture the new logical entities in section 9 of E1AP
- FFS if existing E1AP UE AP IDs can be reused
 To be continued...
3. Discussion
During last meeting, it was agreed to introduce the logical entities names from section 1 to section 7. It was because there are few occurrences of gNB-CU-CP and gNB-CU-UP in these sections that make it easy to add the new logical entities names to each occurrence for the eNB CP-UP separation and the ng-eNB-CU CP-UP separation. An example can be shown as follows.
3.1 How to reuse exisiting gNB-CU-CP/gNB-CU-UP pair in the spec
	1		Scope
The present document specifies the 5G radio network layer signalling protocol for the E1 interface. The E1 interface provides means for interconnecting a gNB-CU-CP and a gNB-CU-UP of a gNB within an NG-RAN, or for interconnecting a gNB-CU-CP and a gNB-CU-UP of an en-gNB within an E-UTRAN, or for interconnecting an eNB-CP and an eNB-UP of an eNB within an E-UTRAN, or for interconnecting an ng-eNB-CU-CP and an ng-eNB-CU-UP of an ng-eNB-CU within an NG-RAN. The E1 Application Protocol (E1AP) supports the functions of E1 interface by signalling procedures defined in the present document. E1AP is developed in accordance to the general principles stated in TS 38.401 [2] and TS 38.460 [3].
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Section 8 provides all the E1AP procedures in current E1AP specification. However, there are some procedures may not be applied to the eNB CP-UP separation or ng-eNB-CU CP-UP separation. 
Below are two tables of the list of class 1 and class 2 procedures over E1 from 38.463, after checking one by one, at least we think there is one procedure which is not applicable to eNB CP-UP separation and ne-eNB CP-UP separation:
· IAB UP TNL Address Update: aboviously, IAB is an NR feature which doesn’t apply to eNB or ng-eNB;
There are another two procedures which remain question mark here: 
· MR-DC Data Usage Report
The intention of this procedure is for the secondary RAT to report the data volume when UE is connected to 5GC, from which we could see that for ng-eNB deployment scenario, e.g. for option 4 where ng-eNB could be configured as secondary node, hence this procedure could be applied to ng-eNB deployment. For eNB deployment, actually it is also applicable for EN-DC in case MN-terminated SCG bearer or MN-terminated split bearer is configured, where eNB-UP needs to inform eNB-CP the data volume transmitted over secondary RAT (also SN).
· GNB-CU-CP Measurement Results Information
This was introduced for D1 measurement (UL PDCP packet average delay measurement as specified in 38.314), and we could see relevant changes in both 38.331 and 36.331 from which there are no specific descriptions for NG-RAN only, although the original purpose was for QoS monitoring for URLLC/IIoT case.
Observation 1: All the exisiting E1 AP procedures could be also applied to both eNB and ng-eNB CP/UP separation, except for the IAB UP TNL Address Update procedure.
Proposal 2: RAN3 to discuss and agree that all the exisiting E1 AP procedures could be also applied to both eNB and ng-eNB CP/UP separation, except for the IAB UP TNL Address Update procedure
	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Reset
	RESET
	RESET ACKNOWLEDGE
	

	gNB-CU-UP E1 Setup
	GNB-CU-UP E1 SETUP REQUEST
	GNB-CU-UP E1 SETUP RESPONSE
	GNB-CU-UP E1 SETUP FAILURE

	gNB-CU-CP E1 Setup
	GNB-CU-CP E1 SETUP REQUEST
	GNB-CU-CP E1 SETUP RESPONSE
	GNB-CU-CP E1 SETUP FAILURE

	gNB-CU-UP Configuration Update
	GNB-CU-UP CONFIGURATION UPDATE
	GNB-CU-UP CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-CU-UP CONFIGURATION UPDATE FAILURE

	gNB-CU-CP Configuration Update
	GNB-CU-CP CONFIGURATION UPDATE
	GNB-CU-CP CONFIGURATION UPDATE ACKNOWLEDGE
	GNB-CU-CP CONFIGURATION UPDATE FAILURE

	E1 Release 
	E1 RELEASE REQUEST
	E1 RELEASE RESPONSE
	

	Bearer Context Setup
	BEARER CONTEXT SETUP REQUEST
	BEARER CONTEXT SETUP RESPONSE
	BEARER CONTEXT SETUP FAILURE

	Bearer Context Modification (gNB-CU-CP initiated)
	BEARER CONTEXT MODIFICATION REQUEST
	BEARER CONTEXT MODIFICATION RESPONSE
	BEARER CONTEXT MODIFICATION FAILURE

	Bearer Context Modification Required (gNB-CU-UP initiated)
	BEARER CONTEXT MODIFICATION REQUIRED
	BEARER CONTEXT MODIFICATION CONFIRM
	

	Bearer Context Release (gNB-CU-CP initiated)
	BEARER CONTEXT RELEASE COMMAND
	BEARER CONTEXT RELEASE COMPLETE
	

	Resource Status Reporting Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE

	IAB UP TNL Address Update
	IAB UP TNL ADDRESS UPDATE
	IAB UP TNL ADDRESS UPDATE ACKNOWLEDGE
	IAB UP TNL ADDRESS UPDATE FAILURE



	Elementary Procedure
	Message

	Error Indication
	ERROR INDICATION

	Bearer Context Release Request (gNB-CU-UP initiated)
	BEARER CONTEXT RELEASE REQUEST

	Bearer Context Inactivity Notification 
	BEARER CONTEXT INACTIVITY NOTIFICATION

	DL Data Notification
	DL DATA NOTIFICATION

	UL Data Notification
	UL DATA NOTIFICATION

	Data Usage Report
	DATA USAGE REPORT

	gNB-CU-UP Counter Check
	GNB-CU-UP COUNTER CHECK

	gNB-CU-UP Status Indication
	GNB-CU-UP STATUS INDICATION

	MR-DC Data Usage Report
	MR-DC DATA USAGE REPORT

	Trace Start
	TRACE START

	Deactivate Trace
	DEACTIVATE TRACE

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Early Forwarding SN Transfer
	EARLY FORWARDING SN TRANSFER

	GNB-CU-CP Measurement Results Information
	GNB-CU-CP MEASUREMENT RESULTS INFORMATION



In section 8 and section 9, there are many occurrences of gNB-CU-CP and gNB-CU-UP that make it very difficult to add the new logical entities or corresponding IE names to each occurrence. However, most of the IEs, functions and procedures, as discussed above, could be applied to different types of CP-UP separation. For example, the CP entites could be gNB-CU-CP, ng-eNB-CU-CP or eNB-CP, while the UP entities could be the gNB-CU-UP, ng-eNB-CU-UP or eNB-UP. Therefore, it is possible to add a note at the beginning of the section 8 and section 9, to clarify that each occurrence of gNB-CU-CP/gNB-CU-UP pair in the contexts could also be applied to CP/UP separation for LTE eNB and NG-RAN eNB deployment scenario. 
Proposal 3: RAN3 to discuss and agree to add notes in sections 8 and 9 clarifying that each occurrence of gNB-CU-CP/gNB-CU-UP pair could also be applied to CP/UP separation for LTE eNB and NG-RAN eNB deployment scenario.
3.2 What is missing
The ECGI is used to globally identify a cell, for both ng-eNB CP/UP separation and  eNB CP/UP separation case, an eNB may consist of aCP and multiple UPs in order to support different deployments. In this case, the serving cells of different UPs within an eNB may be different, sothe CP should select a  suitable UP accordingly, and ECGI should be used to identify the serving cell.
Since the ECGI has different format than the NR CGI. For example, the cell identity has 28 bits for ECGI while 36 bits for NR CGI. Therefore, the NR CGI could not be used for the eNB/ ng-eNB-CU CP-UP separation, and the ECGI should be introduced.
Proposal 4: ECGI should be introduced for eNB/ ng-eNB-CU CP-UP separation.
In order to support the eNB CP-UP separation, the PDCP and security related parameters which are referred to NG-RAN/NR specs should also be referred to LTE as well, and values of some parameters should also be updated, the following tried to list all the related ones, including:
· DRB ID, PDCP SN UL Size, PDCP SN DL Size, RLC mode, ROHC Parameters, max CID, ROHC Profiles, T-Reordering Timer, Discard Timer, UL Data Split Threshold, PDCP SN Size, EHC Parameters (EHC-CID-Length, drb-ContinueEHC-DL, drb-ContinueEHC-UL), there parameter should also be referred to TS 36.331 as well; in addition, the value of PDCP SN Size should be updated to include “s-7”.
· AMBR or Bit Rate, the IE type is INTEGER (0.. 4,000,000,000,000,…) which covers the range specified for LTE and NG-RAN, but the description should be clarified to include LTE case, since the current contexts just point to NG-RAN.
· Security related parameters, including Security Algorithm and User Plane Security Keys, such parameters hould refer to TS 33.401 as well to cover LTE case, and the corresponding values are different from counter part in NR (see 33.501), hence should also be updated; for the function of Security Indiction/Security Results, it was also introduced for NR and not supported in LTE, but the IEs are under the choice branch of NG-RAN for PDU session, so the current spec works well.
· Additional functions in PDCP, including PDCP Re-establishment, PDCP Data Recovery, Out Of Order Delivery, PDCP Status Report Indication, should be updated to refer to TS 36.323 as well.
Considering the fact that some of the IEs are mandatory, in order to be backward compatible, we think the easy way is to update the semantics description of these IEs to support the eNB CP-UP separation. An example can be shown as follows.
	IE/Group Name

	Presence
	Range
	IE type and reference
	Semantics description

	PDCP SN Size 
	M
	
	ENUMERATED (s-12, s-18, …, s-7)
	Indicates the PDCP SN size in bits. For more information see PDCP-Config IE in TS 38.331 [10] for gNB/ ng-eNB CP/UP separation, or in TS 36.331 [x5] for eNB CP/UP separation.


 
Proposal 5: RAN3 to discuss and agree a suitable way to reuse existing IEs with necessary updates to support ng-eNB/eNB CP/UP separation, e.g. to update the semantics description and values (if needed) of the related IEs and values, including:
· PDCP related parameters: -	DRB ID, PDCP SN UL Size, PDCP SN DL Size, RLC mode, ROHC Parameters, max CID, ROHC Profiles, T-Reordering Timer, Discard Timer, UL Data Split Threshold, PDCP SN Size, EHC Parameters (EHC-CID-Length, drb-ContinueEHC-DL, drb-ContinueEHC-UL), PDCP Re-establishment, PDCP Data Recovery, Out Of Order Delivery, PDCP Status Report Indication
· Security related parameters: Security Algorithm and User Plane Security Keys 
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Based on the discussion in this paper, we propose the following:
Observation 1: All the exisiting E1 AP procedures could be also applied to both eNB and ng-eNB CP/UP separation, except for the IAB UP TNL Address Update procedure.
Proposal 1:	Capture the new logical entities to each occurrence of gNB-CU-CP and gNB-CU-UP for ng-eNB-CU and eNB CP-UP separation from section 1 to section 7.
[bookmark: _Toc423020280]Proposal 2:	RAN3 to discuss and agree that all the exisiting E1 AP procedures could be also applied to both eNB and ng-eNB CP/UP separation, except for the IAB UP TNL Address Update procedure.
Proposal 3:	RAN3 to discuss and agree to add notes in sections 8 and 9 clarifying that each occurrence of gNB-CU-CP/gNB-CU-UP pair could also be applied to CP/UP separation for LTE eNB and NG-RAN eNB deployment scenario..
Proposal 4:	ECGI should be introduced for eNB/ ng-eNB-CU CP-UP separation.
Proposal 5:	RAN3 to discuss and agree a suitable way to reuse existing IEs with necessary updates to support ng-eNB/eNB CP/UP separation, e.g. to Uupdate the semantics description and values (if needed) of the related IEs and values, to support the eNB CP-UP separation, , including:
-	PDCP related parameters: -	DRB ID, PDCP SN UL Size, PDCP SN DL Size, RLC mode, ROHC Parameters, max CID, ROHC Profiles, T-Reordering Timer, Discard Timer, UL Data Split Threshold, PDCP SN Size, EHC Parameters (EHC-CID-Length, drb-ContinueEHC-DL, drb-ContinueEHC-UL), PDCP Re-establishment, PDCP Data Recovery, Out Of Order Delivery, PDCP Status Report Indication
-	Security related parameters: Security Algorithm and User Plane Security Keys - DRB ID, PDCP SN UL Size, PDCP SN DL Size, RLC mode, ROHC Parameters, max CID, ROHC Profiles, T-Reordering Timer, Discard Timer, UL Data Split Threshold, PDCP SN Size, EHC-CID-Length, drb-ContinueEHC-DL, drb-ContinueEHC-UL, should refer to TS 36.331;
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