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Discussion and decision
1 Introduction

This contribution discusses the RAN impacts when using CIoT optimizations for small data transmission through CP solution 2 based on the last SA2 and RAN2 agreements [1]
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[2].
2 Discussion

This paper assumes that the UE is already attached (i.e. registered) and the network has configured the UE to use CIoT CP solution 2 and discusses the remaining open aspects in the RAN side required to enable the usage of this solution.
2.1 Transmission of the first NAS PDU
RAN2 already agreed that "as a baseline, at most one NAS signalling message or NAS message carrying small data can be piggybacked in RRCConnectionSetupComplete message in the RRC connection establishment procedure;" which seems aligned to SA2 description. Our understanding, based on ongoing RAN1 discussions, is that preamble based RACH is still preferable (e.g. due to current uplink transmission scheme). If this first NAS PDU were to be sent in msg.3, RAN2 would have to decide how the UE indicates the specific UL grant size required for msg.3 (which might vary depending on the size of the NAS PDU) as part of msg.1 and to also determine the maximum TBS that the physical layer could handle for msg.3 (without segmentation). Therefore due to time constraint of this WI, we think that using msg.3 to carry the first NAS PDU is not as essential and it could be an optimization to be considered in future releases.
Proposal 1. To confirm that msg.5, RRCConnectionSetupComplete, is used to carry the first NAS PDU (carrying signaling or data) leaving the usage of msg.1 or msg.3 as optimizations for consideration in future releases.
2.2 RRC Connection Reconfiguration 
After the UE is allowed to use CIoT CP solution 2, the general understanding is that the UE does not need to indicate anything specific to the RAN node (i.e. the use of CIoT CP solution 2 is transparent to the RAN node, e.g. eNB). However, as the contribution [3] also explains, if there are any RAN specific configurations or mechanisms that the eNB would prefer to apply during the usage of CIoT CP solution, the UE would need to provide an indication for this to the eNB by msg.3. An example where this indication could be beneficial is if the parameters of RLC have different configuration for the SRB. 

Proposal 2. If there is any specific RAN configuration or procedure that the eNB would need to use, to consider sending an indication from the UE to the eNB, e.g. in msg.3, to differentiate when RRC connection is established for the purpose of using CP CIoT solution 2.
Whether RRC Connection Reconfiguration is needed or not for CIoT CP solution 2 was discussed during RAN2#92 without reaching any conclusion. It was explained that this message would not be needed as a default configuration could be used; on other hand, network vendors had concerns about losing flexibility in case the default configuration needs to be updated. This could be handled to some extent with the configurations shared over the system information message. If RRC Connection Reconfiguration is used for CIoT CP solution 2, it would be sent without AS security, which is also similar to legacy, where the RRC Connection Reconfiguration could be sent without having the security activated if the message is not used to perform handover or to establish SRB2 and DRBs. However, considering that the main objective of NB-IOT is to reduce UE cost and complexity, we see a benefit of not supporting RRC Connection Reconfiguration from the testability point of view.
Proposal 3. To define a default SRB configuration in specification for UEs when using CIOT CP solution 2 and to enable the means to allow its change through SIB when required.
2.3 RRC Connection Release
As a baseline, considering the timeframe of this WI and the synchronization related concerns raised during last RAN2 meeting, we suggest maintaining the usage of RRC Connection Release message instead of defining a new implicit mechanism, i.e. timer based. On other hand, SA2 has agreed to a mechanism that allows the MME to send the last NAS PDU data with the S1-AP release as shown below [1]:

" If the Release Assistance Information was received with UL data and it indicated a request to release the RRC connection upon DL data reception, the MME also includes in the S1-AP message an indication that the eNodeB shall release the RRC connection after successfully sending data to the UE."

Therefore, after the eNB confirms that UE has received the last data, it could release the UE immediately without having to keep the UEs in connected mode for longer time. This approach would be better from UE power consumption point of view than an implicit release as it enables the release to be performed more quickly after completion of the data transfer even though it relies on an explicit over the air message. 
Proposal 4. No need to define RAN implicit release as SA2 is already defining a mechanism to reduce the UE connection release time using the UL Release Assistance Information sent over NAS.
3 Conclusion

This contributions proposes the following:
Proposal 1.
To confirm that msg.5, RRCConnectionSetupComplete, is used to carry the first NAS PDU (carrying signaling or data) leaving the usage of msg.1 or msg.3 as optimizations for consideration in future releases.
Proposal 2.
If there is any specific RAN configuration or procedure that the eNB would need to use, to consider sending an indication from the UE to the eNB, e.g. in msg.3, to differentiate when RRC connection is established for the purpose of using CP CIoT solution 2.
Proposal 3.
To define a default SRB configuration in specification for UEs when using CIOT CP solution 2 and to enable the means to allow its change through SIB when required.
Proposal 4.
No need to define RAN implicit release as SA2 is already defining a mechanism to reduce the UE connection release time using the UL Release Assistance Information sent over NAS.
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