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Abstract of the contribution: This contribution proposes the necessary alignment between SA2 and RAN, and between SA2 and CT1 regarding fetching of UE Radio Capability and handling of S1AP CONNECTION ESTABLISHMENT INDICTION message, and also proposes to revert the change in S2-181371 which doesn’t clarify the scenarios and removes the text that should not be removed.
1 Introduction

As illustrated Figure 1 below, so far, the specification allows to use different S1AP messages for the MME to fetch UE Radio Capability. Among these messages, S1AP ININITAL CONTEXT SETUP REQUEST involves ERAB setup, and the remaining 3 S1AP messages don’t.
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Figure 1 Relevant CRs in SA2, RAN and CT1
From Figure 1, it can also be seen that some of the functionalities introduced in one WG may become useless when new functionalities are introduced in another WG, e.g. to support multiple UL NAS PDU transmission, S1AP CONNECTION ESTABLISHMENT INDICATION was introduced in RAN (R2-164567 & R3-160958), however, this message becomes useless for multiple UL NAS PDU transmission when CT1 introduced new NAS Service Accept (C1-163155 and CP-160524) which mean S1AP DL NAS TRANSPORT will be used. Please see more details in the following sections.
2 Discussion
2.1 S1AP UE RADIO CAPABILITY MATCH REQUEST/RESPONSE

In 3GPP Rel-11,

S1AP UE RADIO CAPABILITY MATCH REQUEST/RESPONSE was introduced S2-121152 and S2-121856 to provide the possibility for the MME to request information whether the UE support of SRVCC and PS voice frequency bands is compliant with the network support. 
At that time, this message pair was necessary because S1AP DOWNLINK NAS TRANSPORT message was not enhanced to fetch UE Radio Capability.
2.2 S1AP CONNECTION ESTABLISHMENT INDICATION (CEI) message and UE Radio Capability in S1AP CEI and S1AP DL NAS TRANSPORT

In 3GPP Rel-13 (April 2016), 
New S1AP CONNECTION ESTABLISHMENT INDICATION message was introduced (R2-164567 and R3-160958) to set up the S1-logical connection so that the UE can send multiple UL NAS PDU in Control Plane CIoT EPS optimization solution, see excerpt from TS 36.300 below. 

19.2.2.25
Connection Establishment Indication procedure

…

The Connection Establishment Indication procedure enables the MME to provide information to the eNB to complete the establishment of the UE-associated logical S1-connection in case of Control Plane CIoT EPS Optimization either

-
after receiving INITIAL UE MESSAGE message, if the MME has no NAS PDU to send in DL,
At that time, NAS Service Accept message was not introduced, and S1AP CONNECTION ESTABLISHMENT INDICATION is needed to handle above scenario in TS 36.300.

In addition to S1-logical connection setup, the new S1AP CONNECTION ESTABLISHMENT INDICATION message can also be used to fetch UE Radio Capability. 
In the same CR (R3-160958) that introduced the S1AP CONNECTION ESTABLISHMENT INDICATION, the existing S1AP DOWNLINK NAS TRANSPORT message is enhanced to carry UE Radio Capability IE, meaning that S1AP DOWNLINK NAS TRANSPORT can also be used to fetch UE Radio Capability. 
[Observation-1] S1AP CONNECTION ESTABLISHMENT INDICATION is only used when there is no S1 connection, it is not to be used after the S1 connection has been set up.

[Observation-2] S1AP DOWNLINK NAS TRANSPORT can be used to fetch UE Radio Capability, this makes it unnecessary to use separate S1AP UE RADIO CAPABILITY MATCH REQUEST to fetch UE Radio Capability.
[Proposal-1] If S1AP DL NAS TRANSPORT message is sent, and if there is a need to fetch UE Radio Capability, this message should be used, and S1AP UE RADIO CAPABILITY MATCH REQUEST should not be used, that is, the proposed change in S2-181371 to use S1AP UE RADIO CAPABILITY MATCH REQUEST to fetch UE Radio Capability should be reverted.
2.3 NAS Service Accept in Rel-13
In 3GPP Rel-13 (May 2016),
New NAS message Service Accept is introduced in C1-163155 and CP-160524. It’s our understanding that UE expects NAS Service Accept from the MME in order to send the multiple UL NAS PDU, i.e. S1AP DL NAS TRANSPORT message will be sent in this case, which means that S1-logical connection will be established by S1AP DL NAS TRANSPORT and  S1AP CONNECTION ESTABLISHMENT INDICATION is not needed.

[Observation-3] For multiple UL NAS PDU transmission, S1AP DL NAS TRANSPORT message is sent instead of S1AP CONNECTION ESTABLISHMENT INDICATION.
[Proposal-2] If S1AP DL NAS TRANSPORT message is sent, and if there is a need to fetch UE Radio Capability, this message should be used, and S1AP CONNECTION ESTABLISHMENT INDICATION shall not be used.
2.4 DL CP Security Information in S1AP CONNECTION ESTABLISHMENT INDICATION
In 3GPP Rel-14,

Support of RLF for CP CIoT Optimisation was introduced in R3-172035 and R2-1706171, where two new S1AP procedures are introduced, the eNB CP Relocation Indication (which initiates the UE associated logical S1-connection at the new eNB and requests the MME to authenticate the UE),  and the MME CP  Relocation Indication procedures (which is used by the MME to trigger the return of non-delivered NAS PDUs from the old eNB). 
The Connection Establishment Indication procedure is enhanced to complete the establishment of the S1 connection and respond to the authentication request, and a new IE DL CP Security Information was introduced in S1AP CONNECTION ESTABLISHMENT INDICATION.
[Observation-4] S1AP Connection Estalbishment Indication is needed to handle the DL CP Security information when there is no S1-logical connection.
2.5 Change in S2-181371 to be reverted
S2-181371 (approved in SA2#125) proposes the following changes:
5.11.2
UE Radio Capability Handling

…..

For the CIoT EPS Optimisations, during the Attach procedure or the Tracking Area Update procedure, e.g. for the "first TAU following GERAN/UTRAN Attach", if the MME does not send an S1 interface INITIAL CONTEXT SETUP REQUEST to the E-UTRAN, the MME should obtain the UE Radio Capability information. The MME can do this by either initiating the Connection Establishment Indication procedure as specified in TS 36.300 [5] or UE Radio Capability Match Request procedure as specified in clause 5.3.14. In subsequent ECM connections, if the MME does not send an S1 interface INITIAL CONTEXT SETUP REQUEST to the E‑UTRAN, the MME sends the UE Radio Capability to the E-UTRAN in the Connection Establishment Indication message or Downlink NAS Transport message.

As indicated in [Proposal-1], the above change should be reverted because S1AP UE RADIO CAPABILITY MATCH REQUEST is not needed in this case, as S1AP DL NAS TRANSPORT carrying Attach Accept or TAU Accept will be sent anyway, the same message shall be used to fetch UE Radio Capability.
In S2-181371, it’s incorrect to remove text “…message without UE Radio Capability information included to the E-UTRAN. This triggers the E‑UTRAN to request the UE Radio Capability from the UE and upload it to the MME in the S1 interface UE CAPABILITY INFO INDICATION message” as this text is needed to describe the eNB behaviour. 
Proposal
Revert the change in S2-181371 (CR3390). 

See S2-182240 for the proposed change
Annex Excerpt from TS 36.413 v14.4.0
9.1.4.11
UE RADIO CAPABILITY MATCH REQUEST

This message is sent by the MME to request the compatibility between the UE radio capabilities and network configuration.

Direction: MME ( eNB
	IE/Group Name
	Presence
	
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	
	9.2.3.4
	
	YES
	reject

	UE Radio Capability
	O
	
	
	9.2.1.27
	
	YES
	ignore


9.1.4.12
UE RADIO CAPABILITY MATCH RESPONSE

This message is sent by the eNB to report the compatibility between the UE radio capabilities and network configuration.

Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	ignore

	Voice Support Match Indicator
	M
	
	9.2.1.85
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore


9.1.4.20
CONNECTION ESTABLISHMENT INDICATION
This message is sent by the MME to complete the establishment of the UE-associated logical S1-connection.
Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	ignore

	UE Radio Capability
	O
	
	9.2.1.27
	
	YES
	ignore

	Enhanced Coverage Restricted
	O
	
	9.2.1.123
	
	YES
	ignore

	DL CP Security Information
	O
	
	9.2.3.49
	
	YES
	ignore


9.1.7.2
DOWNLINK NAS TRANSPORT

This message is sent by the MME and is used for carrying NAS information over the S1 interface.
Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	ignore

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	NAS-PDU
	M
	
	9.2.3.5
	
	YES
	reject

	Handover Restriction List
	O
	
	9.2.1.22
	
	YES
	ignore

	Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.2.1.39
	
	YES
	ignore

	SRVCC Operation Possible
	O
	
	9.2.1.58
	
	YES
	ignore

	UE Radio Capability
	O
	
	9.2.1.27
	
	YES
	ignore

	DL NAS PDU Delivery Acknowledgment Request 
	O
	
	9.2.3.48
	
	YES
	ignore

	Enhanced Coverage Restricted
	O
	
	9.2.1.123
	
	YES
	ignore


9.1.4.1
INITIAL CONTEXT SETUP REQUEST

This message is sent by the MME to request the setup of a UE context.
Direction: MME ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	reject

	UE Aggregate Maximum Bit Rate
	M
	
	9.2.1.20
	
	YES
	reject

	E-RAB to Be Setup List
	
	1
	
	
	YES
	reject

	>E-RAB to Be Setup Item IEs
	
	1 .. <maxnoofE-RABs>
	
	
	EACH
	reject

	>>E-RAB ID
	M
	
	9.2.1.2
	
	-
	

	>>E-RAB Level QoS Parameters
	M
	
	9.2.1.15
	Includes necessary QoS parameters.
	-
	

	>>Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>>GTP-TEID
	M
	
	9.2.2.2
	
	-
	

	>>NAS-PDU
	O
	
	9.2.3.5
	
	-
	

	>>Correlation ID
	O
	
	9.2.1.80
	
	YES
	ignore

	>>SIPTO Correlation ID
	O
	
	Correlation ID

9.2.1.80
	
	YES
	ignore

	>>Bearer Type
	O
	
	9.2.1.116
	
	YES
	reject

	UE Security Capabilities
	M
	
	9.2.1.40
	
	YES
	reject

	Security Key
	M
	
	9.2.1.41
	The KeNB is provided after the key-generation in the MME, see TS 33.401 [15].
	YES
	reject

	Trace Activation
	O
	
	9.2.1.4
	
	YES
	ignore

	Handover Restriction List
	O
	
	9.2.1.22


	
	YES
	ignore

	UE Radio Capability
	O
	
	9.2.1.27
	
	YES
	ignore

	Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.2.1.39
	
	YES
	ignore

	CS Fallback Indicator
	O
	
	9.2.3.21
	
	YES
	reject

	SRVCC Operation Possible
	O
	
	9.2.1.58
	
	YES
	ignore

	CSG Membership Status
	O
	
	9.2.1.73
	
	YES
	ignore

	Registered LAI
	O
	
	9.2.3.1
	
	YES
	ignore

	GUMMEI
	O
	
	9.2.3.9
	This IE indicates the MME serving the UE.
	YES
	ignore

	MME UE S1AP ID 2
	O
	
	9.2.3.3
	This IE indicates the MME UE S1AP ID assigned by the MME.
	YES
	ignore

	Management Based MDT Allowed
	O
	
	9.2.1.83
	
	YES
	ignore

	Management Based MDT PLMN List
	O
	
	MDT PLMN List

9.2.1.89
	
	YES
	ignore

	Additional CS Fallback Indicator
	C-ifCSFBhighpriority
	
	9.2.3.37
	
	YES
	ignore

	Masked IMEISV
	O
	
	9.2.3.38
	
	YES
	ignore

	Expected UE Behaviour
	O
	
	9.2.1.96
	
	YES
	ignore

	ProSe Authorized
	O
	
	9.2.1.99
	
	YES
	ignore

	UE User Plane CIoT Support Indicator
	O
	
	9.2.1.113
	
	YES
	ignore

	V2X Services Authorized
	O
	
	9.2.1.120
	
	YES
	ignore

	UE Sidelink Aggregate Maximum Bit Rate
	O
	
	9.2.1.122
	This IE applies only if the UE is authorized for V2X services.
	YES
	ignore

	Enhanced Coverage Restricted
	O
	
	9.2.1.123
	
	YES
	ignore


3GPP

SA WG2 TD


[image: image2.png]UE radio capability IE included in the following SIAP messages:
1. INITIAL CONTEXT SETUP REQUEST (Irrelevant to Control Plane CloT EPS Optimization)
2. UE RADIO CAPABILITY MATCH REQUEST (message introduced in Rel-11)
UE RADIO CAPABILITY MATCH RESPONSE (Voice Support Match Indicator IE)

3. CONNECTION ESTABLISHMENT INDICATION (message introduced in Rel-13)
4. DOWNLINK NAS TRANSPORT (UE Radio Capability IE introduced in Rel-13 in the same CR as CONNECTION ESTABLISHMENT INDICATION )
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