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X2AP Procedures Affected by NR Cell ID Length and Variable Length gNB ID

Introduction 
In the last RAN3 meeting #97, a working agreement was reached to have 36 bits for the new NR gNodeB Cell ID. 
In a Dual Connectivity scenario, such as Architecture Option 3X, where a Master eNodeB is connected with X2 interface to a secondary NR cell, X2-AP procedures, as described in detail in TS 36.423, are used for signalling and control from one node to the other, as shown in the following Figure 1:
[image: ]
[bookmark: _Ref494120658]Figure 1 Option 3X Architecture with X2 interface

Cell ID Length Conflict
Currently the LTE Cell’s ID is 28 bits long and the proposed NR Cell ID would be 36 bits long. See Figure 2.
[image: ]
[bookmark: _Ref494120391][bookmark: _Ref494120385]Figure 2 LTE and NR Cell ID Length
In our view a large number of X2-AP procedures and features that rely on the exchange of Cell ID between one node to another could be affected by the difference in Cell ID lengths and could potentially cause conflict in deployment.


Procedure Affected by Cell ID length 
The following table, which is an extract of TS 36.423, illustrates X2-AP procedures that could be affected by difference in Call ID lengths: 
Table 1 X2-AP messages that carry ECGI and which are impacted by EN-DC
	[bookmark: _Toc462753030]Clause 
	Procedure 
	Direction 
	Description 
	Presence of ECGI in R14 message
	Need to use NR cell ID instead of ECGI?
	Need gNB ID instead of eNB ID

	9.1.1.1
	HANDOVER REQUEST
	eNB  target eNB
	When handing over a EN-DC configuration, the SgNB ID needs to be included
	ECGI in this message is OK because  the handover is between eNB master cells.
	No
	Yes

	9.1.2.1
	LOAD INFORMATION
	eNB1  eNB2
	Id of the Source cell is used 
	Mandatory
	Yes
	No 

	9.1.2.3 
	X2 SETUP REQUEST
	eNB1  eNB2
	E-UTRAN Cell Global Identifier of the neighbour cells are used 
	Mandatory
	Yes

	Yes

	9.1.2.4
	X2 SETUP RESPONSE
	eNB2  eNB1
	E-UTRAN Cell Global Identifier of the neighbour cell is used 
	Mandatory
	Yes
	Yes

	9.1.2.8
	ENB CONFIGURATION UPDATE
	eNB1  eNB2
	E-UTRAN Cell Global Identifier of the neighbour cell is used
	Mandatory
	Yes
	No

	9.1.2.11
	RESOURCE STATUS REQUEST
	eNB1  eNB2
	Cell to report Cell ID 
	Mandatory 
	Yes
	No

	9.1.2.12
	RESOURCE STATUS RESPONSE
	eNB2  eNB1
	Cell ID is used to request resource information 
	Mandatory
	Yes
	No

	9.1.2.13
	RESOURCE STATUS FAILURE
	eNB2  eNB1
	Cell ID is used to report failure information 
	Mandatory
	Yes
	No

	9.1.2.14
	RESOURCE STATUS UPDATE
	eNB2  eNB1
	Cell ID is used to obtain Cell update 
	Mandatory
	Yes 
	No

	9.1.2.15
	MOBILITY CHANGE REQUEST
	eNB1  eNB2
	Two cell IDs are used to request change in mobility 
	Mandatory
	Yes
	No

	9.1.2.16
	MOBILITY CHANGE ACKNOWLEDGE
	eNB2  eNB1
	Two cell IDs are used to request change acknowledgement 
	Mandatory
	Yes
	No

	9.1.2.17
	MOBILITY CHANGE FAILURE
	eNB2  eNB1
	Cell id are used to indicate failure 
	Mandatory
	Yes
	No

	9.1.2.18
	RLF INDICATION
	eNB2  eNB1
	Cell ID is used to indicate failed cell
	Mandatory
	Yes
	No

	9.1.2.19
	HANDOVER REPORT
	eNB1  eNB2
	During handover, Cell ID of a failed cell is sent to the first eNodeB
	Mandatory
	Yes
	No

	9.1.2.20
	CELL ACTIVATION REQUEST
	eNB1  eNB2
	The ID of the cell to be activated is sent from one eNodeB to another 
	Mandatory
	Yes
	No

	9.1.2.21
	CELL ACTIVATION RESPONSE
	eNB2  eNB1
	The activated cell ID is sent back to the first eNodeB
	Mandatory
	Yes
	No

	9.1.2.23
	X2 RELEASE
	eNB1  eNB2
	To indicate unavailability of signalling between two nodes
	Mandatory
	No
	Yes

	9.1.2.25
	X2 REMOVAL RESPONSE
	eNB1  eNB2
	Removal of signalling between two nodes 
	Mandatory
	No
	Yes

	9.1.3.x
	Dual connectivity with SeNB
	MeNB  SeNB
	New messages are defined for dual connectivity with SgNB
	Mandatory
	n/a
	n/a



Note: the impact of the contents of IE encodings in clause 9.2 of TS 36.423 still need to be checked (e.g. 9.2.8, 9.2.21, 9.2.68) 
The conflict may arise when one node request cell information from another node. 
As an example for a “Resource Status Request” procedure, clause 9.1.2.11, where the Master node instruct a NR node to perform a measurement of a particular cell, the ECGI or Cell ID of the target cell is sent to the NR node. In this situation, the Master cell may not be able to successfully resolved the NR Cell’s ID due to difference in Cell ID lengths, leading to operational problems. 

Proposals
Clearly it is very important that a solution to this issue is found. Some alternatives include:
a) Revert the working assumption on NR Cell ID length and use the same structure(s) for NR Cell ID as for ECGI, or, 
b) Add extra IEs to the X2 messages to either carry the “extra bits” needed to construct the NR Cell ID, or, 
c) Add extra IEs to the X2 messages to carry the full NR Cell ID, and, define an EGCI (e.g. “all ones”) that means that the receiving node has to read the NR Cell ID and ignore the ECGI IE, or
d) Define a whole set of new X2 messages that use can carry a mix of NR Cell IDs and ECGIs, or 
e) Mandate that NR cells used in EN-DC broadcast the NR Cell ID with a ‘null’ field in the middle placed so that a “ECGI” and “eNB ID” can be unambiguously derived from the NR Cell ID for use in X2 signalling, or,
f) Etc.
In addition, the length of the gNB ID needs to be discussed
Suggested way forward:
· adopt an alternative “e” and liaise this information to (at least) RAN 2 and SA5.
Conclusion 
Based on the brief analysis presented in this contribution, we believe that having different Cell ID length between LTE and NR cells could cause conflict in control signalling and difficulties in deployment.
[bookmark: _GoBack]RAN3 is kindly asked to discuss this problem and in order to allow completion of the X2-AP stage 3 signalling in the next meeting, agree on a way forward at THIS meeting.  
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