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Introduction
 This contribution discusses the details of solution 2 in AS point of view.
Discussion
Solution 2 is basically NAS centric mechanism consisted with three component procedures; CIoT Attach Procedure, MO small data transfer procedure and MT small data transfer procedure. In the following, each procedure is discussed in AS perspective.
CIoT Attach Procedure
It is described in section 6.2.1.2 of [1]. The red highlighted parts are inside of RAN2 scope.


In step 0, UE establishes RRC connection with CIoT-BS for attach. RRC connection establishment is a general procedure usually transparent to NAS procedure except EstablishmentCause, which is set according to the mapping table captured below [2]. 
Table D.1.1: Mapping of NAS procedure to establishment cause and call type
	NAS procedure
	RRC establishment cause (according 3GPP TS 36.331 [22])
	Call type

	Attach
	If an ATTACH REQUEST has EPS attach type not set to "EPS emergency attach", the RRC establishment cause shall be set to MO signalling except when the UE initiates attach procedure to establish emergency bearer services. (See Note 1)

	"originating signalling"

	
	If an ATTACH REQUEST contains the Device properties IE with low priority indicator set to "MS is configured for NAS signalling low priority", the RRC establishment cause shall be set to Delay tolerant. (See Note 1)

	"originating signalling"


	
	If an ATTACH REQUEST has EPS attach type set to "EPS emergency attach" or if the ATTACH REQUEST has EPS attach type not set to "EPS emergency attach" but the UE initiates the attach procedure on receiving request from upper layer to establish emergency bearer services, the RRC establishment cause shall be set to Emergency call. (See Note 1)

	"emergency calls"




There seems no reason to distinguish the normal attach procedure and CIoT attach procedure during RRC connection establishment phase. They share the same signalling purpose and pose the same signalling overhead. NAS-AS interaction and the mapping rule can be reused as well if the same establishment cause is used.
Proposal 1: Establishment cause for CIoT attach procedure is same as the normal attach procedure
RRCConnectionSetupComplete message conveys Attach Request message (Step1). No impact to AS layer is forseen in this step. In Step 8, RRC connection is released. No impact to AS layer is foreseen.
MO Small Data Transfer
It is described in section 6.2.1.3 of [1]. The red highlighted parts are inside of RAN2 scope.


In step 1, UE establishes RRC connection with CIoT-BS. The purpose is to transfer user data. In the legacy network, service request procedure is triggered for such case and the establishment cause is set to mo-Data. Reusing mo-Data would be a possible option.
Distinguishing normal MO data procedure and small MO data procedure may or may not be beneficial in ENB perspective. If beneficial, mo-Exception-Data instead of mo-Data can be applied. At least for the initial deployment and for the most IoT UEs, small data transfer procedure would be sufficient and the normal procedure may not be used widely. Then the motivation to distinguish two procedures seems not strong.
There is a clear drawback in introducing the new cause value that the current mapping rule should be updated, which may delay the completion of the NB-IOT standardization. Without strong motivation but with the risk of delaying standardization, it would be logical to not use new establishment cause value. 
Proposal 2: establishment cause value is set to mo-data for MO small data transfer procedure.
How to carry (or in which message to carry) Ack/Rsp Ind is also an issue. The aim of the indication is to manage S1 connection in more battery friendly manner. Since the S1 connection can be managed by C-SGN (i.e. Solution 2 enabled MME), the indication does not need to be seen by ENB. Then the straightforward way would be to carry the indication inside of NAS message.
Proposal 3: Ack/Rsp Ind is carried by NAS message and transparent to AS layers.
In step 6, as having already been agreed last meeting, small data is transferred over SRB1 in DLInformationTransfer or ULInformationTransfer. No further impact is foreseen.
MT Small Data Transfer
It is described in section 6.2.1.4 of [1]. The red highlighted parts are inside of RAN2 scope.


As discussed in the MO data transfer section, no further impact is foreseen in NAS PDU transfer using DLInformationTransfer or ULInformationTransfer.
Conclusion
Solution 2 is NAS centric mechanism with limited impact to AS. With considerable agreements made last RAN2 meeting, main open issues seem establishment cause and Ack/Rsp Ind. Regarding those issues, following three are proposed.
Proposal 1: Establishment cause for CIoT attach procedure is same as the normal attach procedure
Proposal 2: establishment cause value is set to mo-data for MO small data transfer procedure.
Proposal 3: Ack/Rsp Ind is carried by NAS message and transparent to AS layers.
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Annex. Agreements/Proposals and corresponding impacts
	Agreements from the last meeting
	Impacts

	For solution 2, a data radio bearer (DRB) is not used in NB-IOT
	DRB management is ENB responsibility; No impact foreseen

	As a baseline agreement, At most one NAS signallig message or NAS message carrying small data can be piggybacked in RRCConnectionSetupComplete in the RRC connection establishment procedure for solution 2.
	Already as such; No impact foreseen

	A UL NAS signalling message or UL NAS message carrying small data can be transmitted by a UL RRC container message for solution 2. A DL NAS signaling or DL NAS small data can be transmitted by a DL RRC container message for solution 2.
	No RAN2 issue (however no impact foreseen for RAN3 specification)

	We assume that AS security is not needed for NB-IoT solution 2.
	AS security is controlled by ENB; No impact foreseen 

	We assume that for solution 2, there is no need to differentiate between the different data types (i.e. IP, non-IP or SMS) in the AS level.
	Already as such; No impact foreseen

	There is an RRC establishment cause. 
	Already as such; No impact foreseen

	We assume that the following values of RRC establishment cause may be applicable for NB-IOT: mt-Access, mo-Signalling, mo-Data,mo-Exception-Data; FFS if different cause values should be used for CP and UP solution.
	TBD (if proposal 1 & 2 agreed, no impact foreseen)

	The RRC Connection is established for small data transfer for solution 2.
	Already as such; No impact foreseen

	There will be a “wait time” in the RRC connection reject.
	Already as such; No impact foreseen

	We assume that RRC connection reconfiguration is not required for short RRC connections for the solution 2 when the connection is used for small data transfer.
	RRC reconfiguration is controlled by ENB; No impact foreseen

	DL information transfer and UL information transfer messages are supported to carry small data and carried over SRB1 in solution 2.
	No impact foreseen

	RRC connection establishment cause can be used for differentiated handling, e.g. of data and signalling, in AS. It is FFS if anything else is needed.
	Already as such; No impact foreseen

	Proposals in this contribution
	Impacts

	Establishment cause for CIoT attach procedure is same as the normal attach procedure
	No impact foreseen

	establishment cause value is set to mo-data for MO small data transfer procedure
	No impact foreseen

	Ack/Rsp Ind is carried by NAS message and transparent to AS layers
	No impact foreseen

	
	



Based on the analysis in the table, we observe followings. 
Among the AS core specifications, only 36.331 is relevant to solution 2 (36.304, 36.321, 36.322 and 36.323 are irrelevant).
Regarding RRC specification impacts, RRC connection establishment in 5.3.3, DL information transfer in 5.6.1 and UL information transfer in 5.6.2 would be the relevant sections. For solution 2 to be specified, none of those relevant sections require further update and the current specification seem reusable.  
Page 6
oleObject2.bin

image3.emf
Roaming Scenarios

CIoT-BS C-SGN UE P-GW

5. Small Data Packet

1. Small Data Packet

0. Attach

2c. Service Request

  Figure 6.2.1.4 - 1: CIoT Mobile terminated Small data transmission   
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  Figure 6.2.1.2 - 1: CIoT Attach Procedure   
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  Figure 6.2.1.3 - 1: CIoT Mobile originated (MO) Small data transmission   


