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1. Introduction
Specification work on U-plane solution with AS information stored in RAN (Solution 18 in TR 23.720) is on-going under the NB-IoT WI. According to the guidance from TSG-RAN, this solution is to be supported for non-NB-IoT UEs, e.g., eMTC UEs and the other legacy UEs [1]. It was due to the expected outcome that the U-plane solution could be developped in a generic manner regardless of supported UE categories. Even with that, there would be some aspects for which the legacy UE characteristics should be taken into account. This paper attempts to address the non-NB-IoT UE specific aspects no matter how an RRC connection is suspended and resumed (i.e., existing or new procedure).
2. Discussion
2.1. Msg.3 size for non-NB-IoT UEs
RAN1 informed us that Msg3 sizes up to 64 bits at the physical layer can be supported under all conditions [2]. Given that a MAC header consumes 1 byte, from the RRC point of view, the size of UL-CCCH-Message is 56 bits. This is larger than the legacy size of UL-CCCH-Message which is 48 bits. Since RAN1 discussed and agreed 64 bits of Msg.3 size for the NB-IoT scenarios, it is not sure if the agreed size is also applicable to all legacy UEs. For NB-IoT/eMTC UEs, the message size could be extended by utilising the coverage enhancement feature. On the other hand, for legacy UEs not supporting coverage enhancements, the increased Msg.3 size delivered on UL CCCH would increase the failure rate of receiving Msg.3 at the eNB in particular from the UE at the cell edge. This would result in deteriorating the successful rate of establishing an RRC connection at the cell edge. Thus, increase of Msg.3 size should be avoided if the solution is applicable for legacy UEs as well. The following is proposed.
Proposal 1:
No matter how an RRC connection is resumed (an existing message or a new message), the size of UL-CCCH-Message (Msg.3) should be kept as it is, i.e., 6 octets.
For Msg.3, the following information is anyway required.
· Resume ID: (C-RNTI (16 bits) + PCI (9 bits) + shortMAC-I (16 bits))

· Establishment cause: 7 (number of existing values)
There is 1 spare bit in the existing RRCConnectionRequest message and are 2 spare bits in the existing RRCConnectionReestablishmentRequest message. Given that the extension itself also consumes some bits, there are few room to include additional information in these messages. This is also the same even if a new message is created. Nevertheless, for NB-IoT UEs, capability bits of some features are considered to include in Msg.3 (e.g., single or multiple tone support, etc.). In that case, one possible approach is that optional spare bits are introduced in Msg.3 to accommodate the required information for NB-IoT UEs. If the spare bit is not included, the Msg.3 size should be the same as in legacy. An example is shown below for the case where the existing RRCConnectionRequest message is extended to support resuming an RRC connection. In this example, 8 spare bits are introduced in the critical extended message. If the spare bit string is present, the message size becomes 7 octets, which is aligned with the RAN1 agreement. If the spare bit string is not present in the critical extended message, its message size is kept as 6 octets.
RRCConnectionRequest message
-- ASN1START

RRCConnectionRequest ::=


SEQUENCE {


criticalExtensions




CHOICE {



rrcConnectionRequest-r8



RRCConnectionRequest-r8-IEs,



criticalExtensionsFuture


RRCConnectionRequest-r13-IEs

}

}

RRCConnectionRequest-r8-IEs ::=

SEQUENCE {


ue-Identity






InitialUE-Identity,


establishmentCause




EstablishmentCause,


spare







BIT STRING (SIZE (1))

}

RRCConnectionRequest-r13-IEs ::=
SEQUENCE {


ue-Identity-r13





InitialUE-Identity-r13,


establishmentCause-r13



EstablishmentCause,


spare-r13






BIT STRING (SIZE (8))





OPTIONAL
}

InitialUE-Identity ::=



CHOICE {


s-TMSI







S-TMSI,


randomValue






BIT STRING (SIZE (40))

}

InitialUE-Identity-r13 ::=


SEQUENCE {


lastC-RNTI-r13





C-RNTI,


lastPhysCellId-r13




PhysCellId,


lastShortMAC-I-r13




ShortMAC-I

}

EstablishmentCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, delayTolerantAccess-v1020, mo-VoiceCall-v1280, spare1}

-- ASN1STOP

Regardless of the detailed message design, the following is proposed.
Proposal 2:
A spare bit string is introduced in Msg.3 as optional. If the spare bit string is not present, the Msg.3 is 6 octets.
2.2. Indication of C/U-plane solution support
In the NB-IoT ad-hoc meeting, the necessity of indicating C/U-plane solution support in Msg.3 was discussed. As explained in the previous sub-clause, it is not possible to include additional information in Msg.3 if the Msg.3 is kept as today. For this case, the past experience on Cat.0 would be reminded. It was discussed in length when and how support of Cat.0 can be indicated. In the end, RAN2 decided to assign a dedicated LCID of CCCH for Cat.0 UEs. With this approach, the Msg.3 size can be kept as it is from RRC and MAC point of view. Therefore, the same approach is proposed for indicating C/U-plane solution support.
Proposal 3:

Support of C/U-plane solution is indicated by LCID in the MAC header for Msg.3.
2.3. Indication of eNB support for U-plane solution
No matter how an RRC connection is resumed, the UE needs to know whether the eNB supports resuming an RRC connection before initiating the resume procedure. Otherwise, the UE cannot receive a response message from the eNB and then fails to resume an RRC connection. If the UE is able to know that the eNB does not support resuming an RRC connection, the UE can fallback the legacy procedure and initiate the legacy RRC connection establishment procedure. Perhaps, the details of eNB indication would be different depending on how an RRC connection is resumed. The detailed implementation will be decided once the solution to realise RRC resume is decided. For the time being, it is sufficient to develop a common consensus on the need of eNB indication. Therefore, the following is proposed.
Proposal 4:

The eNB indicates support of U-plane solution in system information.
3. Summary and proposal
This paper discussed non-NB-IoT UE specific aspects for the U-plane solution. In summary, the followings were proposed.
Proposal 1:
No matter how an RRC connection is resumed (an existing message or a new message), the size of UL-CCCH-Message (Msg.3) should be kept as it is, i.e., 6 octets.
Proposal 2:
A spare bit string is introduced in Msg.3 as optional. If the spare bit string is not present, the Msg.3 is 6 octets.

Proposal 3:

Support of C/U-plane solution is indicated by LCID in the MAC header for Msg.3.

Proposal 4:

The eNB indicates support of U-plane solution in system information.
CRs to implement these proposals including other common aspects proposed in the NB-IoT session [3, 4] are provided in this meeting as in [5, 6].
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