3GPP TSG-RAN WG3 Meeting #96
R3-171473
Hangzhou, China, 15 - 20 May 2017
Agenda item:
10.12.3.1
Source:
Nokia, Alcatel-Lucent Shanghai Bell, AT&T
Title:
Single NGAP for both 3GPP access and non-3GPP access
Document for:
Discussion and Decision

1
Introduction
Last RAN3 meeting discussed the SA2 requirement ([1]) to use common N2 and N3 for both 3GPP access and non-3GPP access. RAN3 agreed following principles for NGAP:
·  P1 Interface is designed targeting gNB as the RAN endpoint

· P2 Other possible nodes are assumed to support “NG terminating functionality”

· P3 AMF is assumed to be access aware via e.g. TAI 

· P4 Messages may include access-specific optional IEs as needed (whether these are simply added in a flat manner, or whether optional access-specific IE groups are defined is FFS).
This contribution provides a further analysis on the common NGAP, and proposes a way forward. Hereafter, this contribution uses 3GA for 3GPP Access, and N3GA for non-3GPP Access.

2 Discussion
2.1
Goal of common NGAP 

The objective of the access agnostic NG core is to have a single NGAP protocol common for both 3GPP access and non-3GPP access. N2AP protocol has many procedures. A single NGAP protocol does not mean all procedures need to be access agnostic. It only applies to those procedures which are applicable for both 3GA and N3GA. NGAP should still allow access-specific procedures optimized for 3GA or N3GA. Having a full access agnostic NGAP is NOT the goal. 

The intention of having common procedures for 3GA and N3GA is to:
· Avoid the bad behavior requiring the transmitting node to send a useless dummy IE, just because the IE is mandatory for 3GA but not needed for N3GA (and vice versa)

· Avoid the bad behavior requiring the receiving node to ignore a mandatory IE, just because the IE is mandatory for 3GA but not needed for N3GA. (and vice versa)

Observation 1: The goal is to define NGAP such that functionality common to both 3GPP Access (3GA) and Non-3GPP Access (N3GA) uses a common set of procedures. Having a full access agnostic NGAP is NOT the goal.
2.2
Common NGAP procedures for both 3GA and N3GA 

SA2 TS23.502 has described some common procedures for 3GA and N3GA. Based on TS23.501 and TS23.502, following functions/procedures can be common for both 3GA and N3GA:

· NG Interface Management function
· NAS Transport function
· UE Context Management function
· PDU Session Management function
The major issue is how to deal with the mandatory IEs that may be only applicable for 3GPP access. The following section go through the mandatory IEs in the common messages for the above mentioned functions, and investigate whether those mandatory IEs are also applicable to N3GA. The mandatory IEs are based on current understanding of NGAP which may have same mandatory IEs as S1AP. The analysis only considers those NGAP messages which are applicable for both 3GA and N3GA. The 3GA specific messages are not listed. 
2.2.1
NG Interface Management function
The NG Interface Management function includes following messages applicable for both 3GA and N3GA:
· NG SETUP REQUEST message
Based on current S1 SETUP REQUEST message, the NG SETUP REQUEST message may include following mandatory IEs

· Global Node ID IE 

Since this IE shall support both eNB ID and gNB ID, this IE needs to be defined as ASN.1 CHOICE even not considering N3GA. 
The ASN.1 CHOICE type is extensible, which means N3GA can be easily supported by adding a new ID, e.g. N3IWF ID. The new N3IWF ID can be defined by other working group (e.g. CT4), and does not require additional RAN3 effort. One example is shown as below:

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Global Node ID
	
	 
	 
	 

	>eNB ID
	M
	 
	BIT STRING (SIZE(20))
	20-bit eNB ID

	>gNB ID
	M
	 
	BIT STRING (SIZE(??))
	??-bit gNB ID

	>N3IWF ID
	M
	 
	BIT STRING (SIZE(??))
	??-bit N3IWF ID (can be added later for N3GA)


· Supported TAs IE

Per TS23.501, N3GA will use a fixed TAI value. So this IE is also applicable for N3GA.
· Default Paging DRX IE

It is FFS whether this IE remains mandatory for 3GA. In case the answer is yes, RAN3 need to determine how to handle this 3GA specific IE. One option is to define this IE as conditionally present. (NOTE: conditionally present has been widely used by RAN2, e.g. 36.331)
· NG SETUP RESPONSE message
Based on current S1 SETUP RESPONSE message, the NG SETUP RESPONSE message may include following mandatory IEs

· Served AMF pool/group/ID IE and Relative AMF capacity IE: all are applicable for N3GA.
NOTE: The specific information for AMF, e.g. whether it is AMF ID, or AMF group/pool ID, etc. will be decided by SA2. 
· AMF CONFIGURATION UPDATE message
Based on current S1 MME CONFIGURATION UPDATE message, the AMF CONFIGURATION UPDATE message may include following mandatory IEs

· Served AMF pool/group/ID IE: all are applicable for N3GA. 

· RESET message

Based on current S1 RESET message, the NG RESET message may include following mandatory IEs

· Reset Type IE, which can be Reset ALL, or Reset part of NG interface: all are applicable for N3GA. 

· ERROR INDICATION message

Based on current S1 ERROR INDICATION message, the NGAP ERROR INDICATION message does not include any mandatory IEs. 
· NG SETUP FAILURE, AMF CONFIGURATION UPDATE ACKNOWLEDGE message, AMF CONFIGURATION UPDATE FAILURE message, and RESET ACKNOWLEDGE message

The above messages and their mandatory IEs are all applicable for N3GA.
In summary, except the Default Paging DRX IE, all the mandatory IEs in the applicable NGAP messages for NG interface management are also applicable for N3GA. The only RAN3 work is for the Default Paging DRX IE, which needs to be defined as conditionally present in NG SETUP REQUEST message. 
2.2.1
NAS Transport
The NAS Transport function includes following messages applicable for both 3GA and N3GA. 
· INITIAL UE MESSAGE
Based on current S1 INITIAL UE MESSAGE, the NG INITIAL UE MESSAGE may include following mandatory IEs

· gNB UE NGAP ID IE and NAS PDU IE: all are applicable for N3GA. 

· TAI IE and cell ID IE
TAI and Cell ID will be used in core network as User Location Information. It is suggested to define the User Location Information IE, consisting of TAI IE and Cell ID IE. For Cell ID IE, since this IE shall support both eNB cell ID and gNB cell ID, this IE needs to be defined as ASN.1 CHOICE even not considering N3GA. 

The ASN.1 CHOICE type is extensible, which means N3GA can be easily supported by adding a new ID, e.g. N3GA User Location information. The new N3GA User Location Information can be defined by other working group (e.g. CT4), and therefore does not require additional RAN3 effort. One example is shown as below:

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE User Location Information
	M
	 
	 
	 

	>E-UTRA user location information
	
	 
	 
	 

	  >> TAI
	 M
	
	
	

	>> ECGI
	 M
	 
	BIT STRING (SIZE(28))
	28-bit eNB cell ID

	>NR user location information
	
	 
	 
	 

	  >> TAI
	 M
	 
	 
	 

	>> NCGI
	 M
	 
	BIT STRING (SIZE(??))
	??-bit gNB cell ID

	>N3GA user location information
	
	 
	 
	Added later for N3GA

	  >>user location information in N3GA
	 M
	 
	 
	 


· RRC Establishment Cause IE: 
It is FFS whether this IE remains mandatory for 3GA. In case the answer is yes, RAN3 need to determine how to handle this 3GA specific IE. One option is to define this IE as conditionally present. (NOTE: conditionally present has been widely used by RAN2, e.g. 36.331)
· UPLINK NAS TRANSPORT message
Based on current S1 UPLINK NAS TRANSPORT message, the NG UPLINK NAS TRANSPORT message may include following mandatory IEs

· gNB UE NGAP ID IE, AMF UE NGAP ID IE, and NAS PDU IE: all are applicable for N3GA. 

· TAI IE and cell ID IE: can be handled the same as TAI IE and cell ID IE in the INITIAL UE MESSAGE.

· DOWNLINK NAS TRANSPORT message

Based on current S1 DOWNLINK NAS TRANSPORT message, the NG DOWNLINK NAS TRANSPORT message may include following mandatory IEs

· gNB UE NGAP ID IE, AMF UE NGAP ID IE, and NAS PDU IE: all are applicable for N3GA. 

In summary, except the RRC Establishment Cause IE, all the mandatory IEs in the applicable NGAP messages for NAS transport are also applicable for N3GA. The only RAN3 work is for the RRC Establishment Cause IE, which could be defined as conditionally present in INITIAL UE MESSAGE message. 
2.2.3
UE Context Management
The NAS Transport function includes following messages applicable for both 3GA and N3GA. 
· INITIAL CONTEXT SETUP REQUEST message
Based on current S1 INITIAL CONTEXT SETUP REQUEST message, the NG INITIAL CONTEXT SETUP REQUEST message may include following mandatory IEs

· UE Aggregate Maximum Bit Rate IE: will be replaced by a PDU Session Aggregate maximum bit rate parameter which is applicable for N3GA. (NOTE: This IE may be part of PDU Session Resource to be Setup List IE.)  
· gNB UE NGAP ID IE, AMF UE NGAP ID IE, PDU Session Resource to be Setup List IE, UE Security Capabilities IE and Security Key IE: all are applicable for N3GA.
· INITIAL CONTEXT SETUP RESPONSE message

Based on current S1 INITIAL CONTEXT SETUP RESPONSE message, the NG INITIAL CONTEXT SETUP RESPONSE message may include following mandatory IEs

· gNB UE NGAP ID IE, AMF UE NGAP ID IE, PDU Session Resource Setup List IE: all are applicable for N3GA.
· INITIAL CONTEXT SETUP FAILURE message, UE CONTEXT RELEASE REQUEST message, UE CONTEXT RELEASE COMMAND message, UE CONTEXT RELEASE COMPLETE message, UE CONTEXT MODIFICATION REQUEST message, UE CONTEXT MODIFICATION RESPONSE message, UE CONTEXT MODIFICATION FAILURE message and INITIAL CONTEXT SETUP RESPONSE message

The above messages and their mandatory IEs are all applicable for N3GA.

In a summary, all the mandatory IEs in the applicable NGAP messages for UE Context Management are also applicable for N3GA. No additional RAN3 work is needed to support N3GA. 
2.2.4
PDU Session Management

The PDU Session Management function includes following messages applicable for both 3GA and N3GA. 

· PDU SESSION RESOURCE SETUP REQUEST message, PDU SESSION RESOURCE SETUP RESPONSE message, PDU SESSION RELEASE INDICATION message, PDU SESSION RESOURCE RELEASE COMMAND message, PDU SESSION RESOURCE RELEASE RESPONSE message, PDU SESSION RESOURCE MODIFY REQUEST message, PDU SESSION RESOURCE MODIFY RESPONSE message and PDU SESSION RESOURCE INDICATION message
These messages contain the mandatory gNB UE NGAP ID IE, AMF UE NGAP ID IE, and PDU Session Resource Setup List IE. They are all are applicable for N3GA.
In a summary, all the mandatory IEs in the applicable NGAP messages for PDU Session Management are also applicable for N3GA. No additional RAN3 work is needed to support N3GA. 
Observation 2: All mandatory IEs in the applicable NGAP messages (i.e. in the messages common to 3GA and N3GA) are also applicable for N3GA except two IEs. The only required RAN3 work is to define these two affected IEs as conditionally present. 
Based on above analysis, it only requires small effort in RAN3 to support SA2 requirement to use one common NGAP for both 3GA and N3GA. RAN3 can continue the NGAP specification development, i.e. business as usual. The only RAN3 work is to define the Default Paging DRX IE and RRC Establishment Cause IE as conditional present, if these two IEs remain mandatory in NGAP. 
Proposal: RAN3 continue the NGAP specification development, i.e. business as usual. In case the Default Paging DRX IE and RRC Establishment Cause IE are still required in NGAP, these two IEs shall be defined conditionally present.
3
Conclusions
In this paper, we analyzed the mandatory IEs for all NGAP messages that are applicable for N3GA (i.e. which are common to 3GA and N3GA). We discovered only small effort are required in RAN3 to support SA2 requirement to use one common NGAP for both 3GA and N3GA. 

Observation 1: The goal is to define NGAP such that functionality common to both 3GPP Access (3GA) and Non-3GPP Access (N3GA) uses a common set of procedures. Having a full access agnostic NGAP is NOT the goal.
Observation 2: except two IEs, all mandatory IEs in the applicable NGAP messages are also applicable for N3GA. The only required RAN3 work is to define the two affected IEs as conditionally present. 

Based on above analysis, we propose
Proposal: RAN3 continue the NGAP specification development, i.e. business as usual. In case the Default Paging DRX IE and RRC Establishment Cause IE are still required in NGAP, these two IEs shall be defined as conditionally present.
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