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1 Introduction
During RAN#70, RAN assumed that NB-IoT signalling optimisation design (i.e. CP and UP solution relevant to UE, RAN and CN for small data transmission) can be reused for non NB-IoT UEs. Our understanding for this assumption is that the main intention of CP and UP solution is for small data transmission, and it should be possible to be extended for non NB-IoT UEs if they have the similar characteristics with NB-IoT UEs, e.g. infrequent and small data, low mobility, etc. In order to avoid the confusion that CP and UP solution is only for NB-IoT UEs, we will use the term cIoT optimization to indicate CP solution and UP solution in NB-IoT.
In this paper, we will analyze the potential aspects relevant to cIoT optimization solutions from RAN2 perspective. 
2 Discussion
2.1 General aspect
Although RAN plenary agreed to apply cIoT optimization solution to non NB-IoT/WB UEs, it is unclear how it works from RAN2 perspective. We need to make some general assumptions before the detailed discussions.

Per our understanding, from RAN2 perspective, cIoT optimization for non NB-IoT UEs mainly focuses on RRC aspects and doesn’t touch PDCP, RLC, MAC unless specified.
Proposal 1: From RAN2 perspective, the cIoT optimization for non NB-IoT UEs mainly focuses on RRC aspects and doesn’t touch PDCP, RLC and MAC unless specified.
In NB-IoT, from PDCP 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. The main benefit for transparent PDCP is to decrease several bytes overhead for PDCP SN and MAC-I within SRB1 PDCP PDU for CP mode, considering very limited bandwidth and always no AS security for CP mode, transparent PDCP is an efficient mechanism for NB-IoT.
For non NB-IoT capable of cIoT optimization, if proposal 1 is confirmed, then there seems to be no need to differentiate PDCP like in NB-IoT for CP mode, which means that for non NB-IoT/WB-ETURA, PDCP is always like in legacy LTE: PDCP transparent mode is not applicable for non NB-IoT capable of cIoT optimization. In this way, the impact to RAN in order to support cIoT optimization could be minimised and simultaneous/parallel CP mode/UP mode/normal LTE mode could be supported more easily from PDCP perspective.
Proposal 2: PDCP transparent mode is not applicable for non NB-IoT capable of cIoT optimization.

Proposal 2a: From PDCP perspective, it is possible to support simultaneous CP mode and UP mode.
2.2 RRC aspects for cIoT optimization of non-NB-IoT RAT2.2.1 The need for UE capability indication for CP/UP mode 

Figure 1 illustrates the possible types for UE, eNB and MME from cIoT optimization perspective.
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Figure 1: Possible types for UE, eNB and MME
From MME selection perspective, since there are several types of MME, the eNB should select the suitable MME 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. Since MME selection happens after eNB receives msg5, it is sufficient to indicate CP/UP capability in msg5 from MME selection perspective.

Proposal 3: For non NB-IoT UE, from MME selection perspective, it is beneficial to indicate the capability for supporting CP solution and UP solution and it is sufficient to indicate these capabilities in msg5.
2.2.2 The need for eNB capability indication for CP/UP mode
As illustrated as Figure 1, there can be several types for eNBs. 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 might can 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: The eNB should broadcast its CP/UP mode capabilities in SIB.
2.2.3 Establishment cause
During RAN2#92, RAN2 has assumed that “the following values of RRC establishment cause may be applicable for NB-IOT: mt-Access, mo-Signalling, mo-Data, mo-Exception-Data”. It is assumed that the new establishment cause “mo-Exception-Data” should be supported by non-NB IoT UEs and eNBs capable of cIoT optimization.
Proposal 5: The establishment cause “mo-Exception-Data” should be supported by non-NB IoT UEs and eNBs capable of cIoT optimization.

2.2.4 Other aspects
Other signalling enhancements for CP/UP solution (i.e. resume/suspend procedures) should be supported unless relevant to NB-IoT physical layer design, i.e. multi-PRB indication and multi-tone indication in msg3 should not be applicable.
Proposal 6: The signalling enhancement for CP/UP solution (i.e. resume/suspend procedures) should be supported unless relevant to NB-IoT physical layer design.
3 Conclusion

Based on the analysis, we have the following proposals:
Proposal 1: The cIoT optimization for non NB-IoT UEs mainly focuses on RRC aspects and doesn’t touch PDCP, RLC and MAC unless specified.
Proposal 2: PDCP transparent mode is not applicable for non NB-IoT capable of cIoT optimization.
Proposal 2a: From PDCP perspective, it is possible to support simultaneous CP mode and UP mode.

Proposal 3: For non NB-IoT UE, from MME selection perspective, it is beneficial to indicate the capability for supporting CP solution and UP solution and it is sufficient to indicate these capabilities in msg5.
Proposal 4: The eNB should broadcast its CP/UP mode capabilities in SIB.

Proposal 5: The establishment cause “mo-Exception-Data” should be supported by non-NB IoT UEs and eNBs capable of cIoT optimization.

Proposal 6: The signalling enhancement for CP/UP solution (i.e. resume/suspend procedures) should be supported unless relevant to NB-IoT physical layer design.
4 Reference

[1] RP-152285, Way forward on S1 signalling enhancements 






_1516192879.vsd
UE without cIoT optimization


eNB capability:
CP only


eNB capability:
UP only


eNB capability:
CP and UP


MME capability:
CP only


MME capability:
UP only


MME capability:
CP and UP


UE capability:
UP only


MME without cIoT optimization


eNB without cIoT optimization


UE capability:
CP and UP


UE capability:
CP only



