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1 Introduction
In order to support cIoT optimization, SA2 has defined some cIoT optimization indications, i.e. Whether Control Plane CIoT EPS optimisation is supported, Whether User Plane CIoT EPS optimisation is supported, Whether Control Plane CIoT EPS optimisation is preferred or whether User Plane CIoT EPS optimisation is preferred (only UE to MME), Whether S1-U data transfer is supported, Whether SMS transfer without Combined Attach is requested, Whether Attach without PDN Connectivity is supported, Whether header compression for Control Plane C-IoT EPS optimisation is supported, which all can be delivered between UE and MME though NAS to indicate the relevant functionalities. 

From RAN perspective, some functionalities indicated by these indications could be relevant to RAN, but others could be irrelevant to RAN. In this paper, it will be analyzed whether any cIoT optimization indications should be required between UE and eNB to realize more efficient NB-IoT procedures. Some views are also provided for the LS from CT1 (C1-161544) in which CT1 asked RAN2/3 to ensure that indication information is provided to the UE about support of CIoT functionality (attach without PDN connectivity) in a particular area in both NB-IOT and in WB-EUTRA.
2 Discussion
2.1 Indication for CP/UP modeFor NB-IoT UE, we first of all start from the previous agreement that CP solution is mandatory for the UE, while UP solution is optional. The need for CP/UP mode indication might be analyzed from several aspects, i.e. MME selection, PDCP differentiation and cell (re)selection. We can assume the relationship for CP/UP mode between UE, eNB and MME as illustrated in Figure 1.
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Figure 1: The relationship for CP/UP mode between UE, eNB and MME
From PDCP differentiation perspective, it is observed that there are different PDCP handlings for SRB1 for CP mode and UP mode. For CP mode there is no AS security and PDCP is not used for SRB1, i.e. no PDCP header and MAC-I for SRB in PDCP PDU and PDCP can be transparent. For UP mode there is AS security and it is assumed that PDCP can be used for SRB1 as legacy LTE, i.e. before AS security is activated, PDCP can include invalid MAC-I (padded with all 0) for SRB1 PDCP PDU; after AS security is activated, PDCP should include valid MAC-I for SRB1 PDCP PDU. This actually leads to unnecessary overhead for SRB1 in UP mode. We suggest that for UP mode transparent PDCP can also be used for SRB1 before AS security is activated, just like for CP mode, which can make the procedures for CP mode and UP mode more aligned.  That is to say, no matter which mode (CP mode or UP mode) UE supports or intends to use, UE and eNB always think PDCP is always transparent for SRB1 before AS security is activated.
Proposal 1: For NB-IoT, RAN2 assumes that for SRB1, PDCP is always transparent before AS security is activated. This principle can be applicable for both CP mode and UP mode.
Since CP solution is mandatory for NB-IoT UE, it is assumed that there is no need to explicitly indicate UE supported CP solution. The question to be discussed is about whether to indicate UE supported UP solution explicitly. 

From PDCP differentiation perspective, based on proposal 1, there is no need to differentiate UP mode before AS security is activated, which means that there is no need to indicate UP supported capability in msg3; and once AS security is eventually activated, clearly the eNB knows that the UE supports the UP solution. Therefore, from PDCP differentiation perspective, there is no need for the UE to indicate in msg3 UP mode support explicitly.

From MME selection perspective, since there are several types of MME, the eNB should select the suitable MME to the UE correspondingly, e.g. if the UE only supports CP solution, then the eNB might select the MME with only CP solution or the MME with both CP and UP solution, but not select the MME with only UP solution or the MME without CP/UP solution. Therefore, it looks beneficial to indicate UP supported capability considering several types of MME. And since MME selection happens after eNB receives msg5, it is sufficient to indicate UP capability in msg5 from MME selection perspective.

And it is assumed that this capability indication might be needed for MME selection at initial attach or TAU, e.g. after initial attachment when the eNB could identify the valid MME information from S-TMSI. Therefore, it is suggested that the capability for supporting UP solution is optionally included in msg5.

Proposal 2: For NB-IoT UE, there is no need to indicate the capability that CP solution is supported to eNB.

Proposal 3: For NB-IoT UE, from MME selection perspective, it is beneficial to indicate that UP solution is supported and it is sufficient to optionally indicate this in msg5.
From cell (re)selection perspective, since there are several types of eNB illustrated as figure 1, the UE should select the suitable eNB correspondingly, e.g. if the UE only supports CP solution, then the UE might select the eNB with only CP solution or the eNB with both CP and UP solution, but not select the eNB with only UP solution. In order to allow UE to camp on the most suitable eNB, it looks beneficial for eNB to broadcast its capability for supporting CP mode and/or UP mode. CP only UEs can then prefer to camp on eNB capable of CP only. UEs capable of both CP and UP mode might prefer to camp on eNB capable of both CP and UP mode.

Proposal 4: For NB-IoT eNB, the CP/UP mode capability should be broadcast in SIB.

2.2 Indication for attach without PDN connectivityIn C1-161544, CT1 ask RAN2/3 to ensure that indication information is provided to the UE about support of CIoT functionality (attach without PDN connectivity) in a particular area in both NB-IOT and in WB-EUTRA. The motivation is for the UE to take right decision on whether or not it can request attach without PDN connectivity.
From RAN perspective, the functionality should be transparent to AS layer and should be NAS relevant since attach itself is transparent to RAN/AS layer. The eNB might connect to several MMEs with different capabilities for these functionality, therefore it looks unclear how eNB can configure this indication if required. And since this is NAS relevant functionality, it should be better to solve it from NAS perspective.
As a feedback to CT1 LS, it is suggested to inform CT1 that RAN2 can’t add indication in SIB to indicate whether MME can support attach without PDN connectivity.

Proposal 5: For NB-IoT eNB, there is no need to indicate whether or not MME can support attach without PDN connectivity in SIB.
2.3 Other indications
For the indication for SMS transfer without Combined Attach, it is similar with the indication for attach without PDN connectivity in section 2.2 which should also be NAS relevant and transparent to RAN.
For the indication for S1-U data transfer, from RAN perspective, if UP solution is supported, S1-U data transfer is supported and there is no need for explicit indication. If only CP solution is supported, S1-U is not needed.

For the indication for header compression in CP mode, from RAN2 perspective, in NB-IOT, PDCP is not required for CP solution, which means all PDCP functionality including header compression is not supported in eNB. Whether MME supports header compression or not is MME issue.
Proposal 6: For NB-IoT eNB, there is no need to indicate whether or not MME can support SMS transfer without Combined attach in SIB.

Proposal 7: For NB-IoT eNB, there is no need to indicate whether or not MME can support header compression for CP mode in SIB.

3 Conclusion

Based on the analysis, we have the following proposals:
Proposal 1: For NB-IoT, RAN2 assumes that for SRB1, PDCP is always transparent before AS security is activated. This principle can be applicable for both CP mode and UP mode.

Proposal 2: For NB-IoT UE, there is no need to indicate the capability that CP solution is supported to eNB.

Proposal 3: For NB-IoT UE, from MME selection perspective, it is beneficial to indicate that UP solution is supported and it is sufficient to optionally indicate this in msg5.
Proposal 4: For NB-IoT eNB, the CP/UP mode capability should be broadcast in SIB.

Proposal 5: For NB-IoT eNB, there is no need to indicate whether or not MME can support attach without PDN connectivity in SIB.
Proposal 6: For NB-IoT eNB, there is no need to indicate whether or not MME can support SMS transfer without Combined attach in SIB.

Proposal 7: For NB-IoT eNB, there is no need to indicate whether or not MME can support header compression for CP mode in SIB.
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