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1. Introduction
In RAN2#109bis-e meeting, the early UE capability retrieval for eMTC was discussed, and one LS [1] was sent to SA2/RAN3/CT1. In this contribution, we analyses the feasibility of early UE capability retrieval for eMTC.
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RAN2 LS [1]:
	1	Overall description
In case of CP CIoT EPS/5GS optimization for NB-IoT, SA2/RAN3 has specified a procedure for (ng-)eNB to retrieve the NB-IoT UE Priority that allows retrieval of additional parameters such as UE radio capabilities from MME/AMF during RRC Connection Setup procedure i.e. upon receiving RRCConnectionRequest-NB in Msg3 from the UE and before sending RRCConnectionSetup-NB in Msg4 to the UE. 
RAN2 discussed and concluded the same feature would be beneficial for configuring eMTC UEs which support only CP IoT optimization. RAN2 concluded it would be beneficial if the (ng-)eNB is aware of UE radio capabilities sufficiently early, i.e. after receiving Msg3 before Msg4 transmission, so that the radio configuration for the features supported by the UE can be included in Msg4. 
In case of CP CIoT 5GS optimization for eMTC, due to Msg3 size limitation, UE can only send 40 bit LSB of 5G-S-TMSI in RRCConnectionRequest message and with this limitation ng-eNB may not be able to uniquely identify AMF for early retrieval of UE capability information from AMF upon receiving Msg3 from UE. SA2/RAN3/CT1 already introduced truncated 5G-S-TMSI solution for NB-IoT CP CIoT 5GC Optimization Re-establishment. RAN2 would like to ask SA2/RAN3/CT1 on the feasibility of using the same truncated 5G-S-TMSI solution for early UE capability retrieval in case of eMTC connected to 5GC. RAN2 would like to further highlight that there is not enough space to indicate which UE identity (5G-S-TMSI or truncated 5G-S-TMSI) is used in Msg3 thus the same UE identity shall be used by all UEs in the cell.
2	Actions
ACTION to SA2, RAN3, CT1: 	
RAN2 respectfully asks SA2, CT1 and RAN3 
· To consider feasibility of introducing enhancements to enable the (ng-)eNB for early UE capability retrieval for eMTC UEs connected to EPC and 5GC in Rel-16, and if confirmed feasible, specify the required changes based on truncated 5G-S-TMSI solution in their specifications.


3. Discussion
In Rel-14, the two Class 2 S1AP procedures were introduced for NB-IoT CP solution, to retrieve inter UE QoS parameter and UE radio capability. As S-TMSI is used in these procedures, the eNB can trigger the Retrieve UE Information procedure upon receiving msg3 from UE. 
· The purpose of the Retrieve UE information procedure is for the eNB to request the UE information including QoS Parameters and UE Radio capability from MME, for a NB-IoT UE using Control Plane CIoT EPS Optimisation.
· The purpose of the UE information transfer procedure is for the MME to send the UE information including QoS Parameters and UE Radio capability to the eNB, for a NB-IoT UE using Control Plane CIoT EPS Optimisation.
Observation 1: the S1AP Retrieve UE information and UE information transfer procedures were limited to be used for NB-IoT CP solution since Rel-14.
In Rel-16, based on the Rel-16 NB-IoT WID [2], the same procedures is included in the NB-IoT specific BL CR [3], and also limited to NB-IoT CP solution.
	Connection to 5GC:
· Specify support for the following features [RAN2, RAN3]
· Support of extended DRX in CM-IDLE
· Support of User Plane CIoT optimization
· Support of EDT for Data over NAS and User Plane CIoT optimization
· Support of Inter-UE QoS for data over NAS (resource prioritisation between different NB-IoT UEs)
· Support of restriction of use of Enhanced Coverage
· Delivery of Expected UE Behaviour information to the RAN
· Additional information in SIB to indicate supported CIoT features; indication of CIoT features supported by the UE in RRC


Observation 2: the NGAP related procedures are included in the BL CR based on Rel-16 NB-IoT WID, and currently defined also for NB-IoT CP solution only.
It is also found that in [4] the Rel-16 eMTC WID, there is no such requirement to support such feature in neither EPC scenario nor the 5GC scenario.
Observation 3: the topic seems out of Rel-16 eMTC WID scope, and it is an optimization solution that pops up at the end of the release.
Based on the input of the RAN2 LS, it is said that “RAN2 would like to ask SA2/RAN3/CT1 on the feasibility of using the same truncated 5G-S-TMSI solution for early UE capability retrieval in case of eMTC connected to 5GC.” As there is no indication from the eMTC UE on which identity (rightmost 40 bits of 5G S-TMSI or truncated 5G-S-TMSI) is included, in order to enable the ng-eNB to select correct AMF, the same UE identity will have to be used by all eMTC UEs (UEs in enhanced coverage and BL (Cat M1/2) UEs) in the cell, irrespective of LTE-M or not, irrespective of the UE using the CP solution or UP solution or normal UP data transfer. 
As the (ng-)eNB is not able to distinguish these UEs, considering that CP solution probably applies only to a few eMTC UEs, the ng-eNB may need to trigger the UE capability retrieval related procedures for all these UEs, which is costly (latency and signalling) and probably useless in most cases.  
Observation 4: in order to perform NNSF properly by the ng-eNB, the same UE identity has to be used by all UEs in the cell.
Observation 5: the (ng-)eNB may need to trigger the UE capability retrieval related procedures for all eMTC UEs, irrespective of LTE-M or not, irrespective of the UE using the CP solution or UP solution or normal UP data transfer, it is costly (latency and signalling) and probably useless in most cases. 
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[bookmark: _Toc423020280]In this contribution, we analyses the early UE capability retrieval for eMTC, get the following observations:
· Observation 1: the S1AP Retrieve UE information and UE information transfer procedures were limited to be used for NB-IoT CP solution since Rel-14.
· Observation 2: the NGAP related procedures are included in the BL CR based on Rel-16 NB-IoT WID, and currently defined also for NB-IoT CP solution only.
· Observation 3: the topic seems out of Rel-16 eMTC WID scope, and it is an optimization solution that pops up at the end of the release.
· Observation 4: in order to perform NNS properly by the ng-eNB, the same UE identity (e.g. truncated 5G-S-TMSI) shall be used by all UEs in the cell.
· Observation 5: the (ng-)eNB may need to trigger the UE capability retrieval related procedures for all eMTC UEs, irrespective of LTE-M or not, irrespective of the UE using the CP solution or UP solution or normal UP data transfer, it is costly (latency and signalling) and probably useless in most cases. 
It is propose to inform RAN2 about these observations, especially the observation 5 to answer RAN2 question, Draft LS is provided in [5].
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