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1 Introduction
In RAN2 specification for NB-IoT are written such that there are two CIoT optimisations, control plane optimisation and user plane optimisation. An NB-IoT UE supports at least CIoT optimisation and optionally user plane optimisation. But in CT1 specification [1] there are number of CIoT EPS optimisations, e.g. control plane CIoT EPS optimization, user plane CIoT EPS optimization, EMM-REGISTERED without PDN connection and S1-U data transfer, SMS transfer without combined procedure and non-IP PDN type. Furthermore, CT1 has conveyed to RAN2 in [3] that support for multiple bearer capability is conditional on NB-IoT UE supporting S1-U data transfer and not on support for user plane CIoT optimisation.
This creates three issues with RAN2 specification: 

(1) CT1 specification permits the NB-IoT UE to support data transfer via DRB(s) without the support of suspend and resume procedures.
(2) Use of the term ‘[..] only supports the Control Plane CIoT EPS [..]’ is misleading. The use of this term in RAN2 specs was to actually say NB-IoT UE does not support data transfer via DRBs but it did not mean NB-IoT UE does not support any other CIoT optimisations that can be supported along with CP optimisation.
(3) Upper layers has two indicators associated with user plane in NB-IoT, one indicator is for data transfer via user plane (S1-U data transfer) and the other indicator is support of suspend/resume mechanism (user plane CIoT EPS optimization). But RRC messages only has one indicator, user plane CIoT EPS optimization, to assist the eNB with MME selection.

All three of these issues needs to be resolved in RAN2 specifications otherwise there will be inconsistency between upper layers and access stratum and unnecessarily restrict implementation options.

2 Proposed changes

2.1 Data transfer via DRB without support of suspend/resume

The suspend procedure and the follow-on resume procedure is optional for the network to use. If the network invokes the suspend procedure when UE does not support user plane CIoT EPS optimization then UE will treat this as an error case. If the network invokes the security mode procedure then NB-IoT UE that does not support S1-U would treat this as an error case. The user plane CIoT EPS optimization indication sent by UE in RRC message is provided by upper layers and the UE RRC handling of security mode procedure, DRB establishment procedure and suspend/resume procedure is not dependent on this indication. This indication in RRC message was included to assist the eNB with MME selection. Therefore upper layers will not provide user plane CIoT EPS optimization indication if NB-IoT UE does not support suspend/resume procedure but upper layers can inform MME if NB-IoT UE supports S1-U data transfer.
Observation 1: RRC specification does not link the support for data transfer via DRB or the use of suspend and resume procedure to the up-CIoT-EPS-Optimisation indications sent in RRC message.

But there is text in 36.300, shown below that could lead to the reader to think that NB-IoT UE should only accept security mode procedure if it supports user plane CIoT EPS optimization.

“NOTE 2:
For a NB-IoT UE that supports Control Plane CIoT EPS optimizations, as defined in TS 24.301  [20] only, PDCP is bypassed. For a NB-IoT UE that supports both Control Plane CIoT EPS optimizations and User Plane CIoT EPS optimizations, as defined in TS 24.301 [20], PDCP is not used until AS security is activated.”

Therefore it is necessary to modify the above text to permit the use of security mode procedure, PDCP and DRBs if NB-IoT UE supports S1-U data transfer regardless of UE’s support for User Plane CIoT EPS optimisation.
“NOTE 2:
For a NB-IoT UE that supports Control Plane CIoT EPS optimizations, as defined in TS 24.301  [20] only, PDCP is bypassed. For a NB-IoT UE that supports both Control Plane CIoT EPS optimizations and User Plane CIoT EPS optimizationsS1-U data transfer, as defined in TS 24.301 [20], PDCP is not used until AS security is activated.”
Proposal 1: In NB-IoT permit the use of security mode procedure, subsequently PDCP and S1-U data transfer when UE supports S1-U data transfer but does not support User plane CIoT EPS optimisation. CR provided in [4].
2.2 Permit support for different combination of CIoT optimisations

To permit the NB-IoT UE to be able to support control plane optimisation and one or more of the other CIoT optimisations except data transfer via DRB(s), there are various ways to make this clear in RAN2 specs as shown by following examples:
Example 1: “A NB-IoT UE that only supports the Control Plane CIoT EPS optimisation but does not support S1-U data transfer (see TS 24.301 [35]) only establishes SRB1bis”

Example 2: “A NB-IoT UE that only supports data transport via control plane the Control Plane CIoT EPS optimisation (see TS 24.301 [35]) only establishes SRB1bis”
Proposal 2: Replace the term ‘[..] only supports the Control Plane CIoT EPS optimisation [..]’ with ‘[..] only supports data transport via control plane [..]’. CRs provided in [5] and [6].
2.3 RRC indications for user plane data transfer

Given that upper layers have two indicators for NB-IoT user plane and access stratum has only one indicator, it creates confusion in the eNB for MME selection. In theory each of the two upper layer indicators can be set to any one of the two values but one combination (4th in the Table 1) is not really valid. The current upper layer specification [1]
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[7]does not pass S1-U data transfer indicator to access stratum but CT1 will consider this at their next meeting [7].
Table 1 User plane indicators in NAs and RRC

	
	S1-U data transfer
	UP CIoT EPS optimization

	1
	Not present
	Not present

	2
	Present
	Not present

	3
	Present
	Present

	4
	Not present
	Present


For RRC there are two potential solutions a follows:

Solution 1: RRC indicator is used to signal S1-U data transfer indicator. For this the potential changes to 36.331 section 5.3.3.4 are:

2>
if the UE supports CIoT EPS optimisation(s):

3>
include attachWithoutPDN-Connectivity if received from upper layers;

3>
except for NB-IoT, include up-CIoT-EPS-Optimisation if received from upper layers;
3>
for NB-IoT only, include up-CIoT-EPS-Optimisation if S1-U data transfer received from upper layers;

3>
except for NB-IoT, include cp-CIoT-EPS-Optimisation if received from upper layers;

The description of up-CIoT-EPS-Optimisation IE also aligned with this.
The approach requires no changes to ASN.1. But this will still leave some confusion in the eNB as eNB would not know if UE support user plane CIoT optimisation or not but at least it allows the eNB select MME that support S1-U for user plane.

Solution 2: Introduction a new indicator in RRCConnectionSetupComplete-NB-r13 as shown in Table 2.
Table 2 Modifications to RRCConnectionSetupComplete-NB message
RRCConnectionSetupComplete-NB-r13-IEs ::= SEQUENCE {


selectedPLMN-Identity-r13



INTEGER (1..maxPLMN-r11),

s-TMSI-r13







S-TMSI






OPTIONAL,


registeredMME-r13





RegisteredMME




OPTIONAL,


dedicatedInfoNAS-r13




DedicatedInfoNAS,

attachWithoutPDN-Connectivity-r13

ENUMERATED {true}



OPTIONAL,

up-CIoT-EPS-Optimisation-r13


ENUMERATED {true} 



OPTIONAL,


lateNonCriticalExtension



OCTET STRING 




OPTIONAL,

nonCriticalExtension




SEQUENCE {}S1-U-Data-Transfer-v1340-IEs
 OPTIONAL
}
S1-U-Data-Transfer-v1340-IEs ::= SEQUENCE {


S1-U-DataTransfer


ENUMERATED {true}




OPTIONAL,


nonCriticalExtension

SEQUENCE {}






OPTIONAL

}

This solution provides all the information for eNB to select the right MME from the pool. The drawback with this approach are (i) it requires ASN.1 changes, (ii) eNB that does not support the extension will not be able to differentiate between UEs support data transfer via control plane only and UEs that support data transfer via both planes but does not support UP optimisation.
Proposal 3: RAN2 decide between solution 1 and solution 2 to handle user plane indicators and agree the appropriate changes to RRC specification.
3 Summary
This document highlights the inconsistency on two aspects between RAN and CT1 specifications. These inconsistence can lead to UEs required to support some functionality un-necessarily or implies other functionality should not be supported when in fact it is permitted.
Observation 1: RRC specification does not link the support for data transfer via DRB or the use of suspend and resume procedure to the up-CIoT-EPS-Optimisation indications sent in RRC message.

Proposal 1: In NB-IoT permit the use of security mode procedure, subsequently PDCP and S1-U data transfer when UE supports S1-U but not User plane CIoT EPS optimisation. CR provided in [4].

Proposal 2: Replace the term ‘[..] only supports the Control Plane CIoT EPS optimisation [..]’ with ‘[..] only supports data transport via control plane [..]’. CR provided to 36.331 in [5] and to 36.300 in [6].
Proposal 3: RAN2 decide between solution 1 and solution 2 to handle user plane indicators and agree the appropriate changes to Release 13 RRC specification. CR with both proposals is provided in [8]
Sourcing company encourages RAN2 to discuss these observations and proposals and conclude.
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