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1 Introduction

For additional SIB1-NBs transmission, in RAN1#91, the following agreements were made:
· Update the agreement from the RAN1#90bis meeting as follows

· When additional SIB1-NBs are transmitted, the subframe(s) carrying additional SIB1-NB(s) can be declared as invalid downlink subframe by downlinkBitmap

· Rel.15 UEs interpret invalid downlink subframes whose indices are corresponding to additional SIB1-NBs transmissions but not carrying additional SIB1-NB as valid downlink subframes only when the UE attempts to decode DCI format N0/N1 scrambled by C-RNTI in UE-specific search space or receive NPDSCH scheduled by DCI format N1 scrambled by C-RNTI in UE-specific search space.

And the RAN1 has the related description in their specification [1]:

	A NB-IoT UE shall assume a subframe as a NB-IoT DL subframe if
……
-
except when the UE is configured with higher layer parameter additionalTransmissionSIB1, subframe #3 not containing additional SystemInformationBlockType1-NB transmission is assumed as a NB-IoT DL subframe if the UE monitors a NPDCCH UE-specific search space or decodes NPDSCH transmission scheduled by NPDCCH in the UE-specific search space.


In RAN2#103, it has been agreed to introduce capability of supporting addTransmissionSIB1 in UE-Capability-NB as follows:
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· “for FDD” has been added

· agreed


In this paper, we will discuss the remaining issues and give our proposals.
2 Discussion

Based on current NB-IoT specification, when the additionalTransmissionSIB1 in MIB-NB is set to TRUE, eNB would transmit additional SIB1-NB in subframe #3 of the same radio frames where SIB1-NB transmission occurs with the same number of repetitions. And the eNB will set subframe #3 (for all the radio frame) as invalid subframe for legacy UEs with downlinkBitmap in SIB1-NB. 
According to RAN1 specification, for the R15 UE that supports receiving additional SIB1 transmission, it can assume subframe #3 not containing additional SIB1 transmission (e.g., the subframe #3 in radio frames where SIB1-NB transmission doesn’t occur) as a valid NB-IoT DL subframe when it monitors a NPDCCH UE-specific search space or decodes NPDSCH transmission scheduled by NPDCCH in the UE-specific search space. Here we can confirm that not all the UEs would assume subframe #3 not containing additional SIB1 as invalid subframe. 
In order to keep aligned understanding between UE and eNB for the validity of subframe #3 after additionalTransmissionSIB1 in MIB-NB is configured, RAN2 introduces the related UE capability. That means, if eNB knows a UE capability of supporting additional SIB1 transmission, eNB could schedule dedicated service for the UE on the subframe #3 not containing additional SIB1 for this UE. Otherwise, e.g., for the legacy UE or UE that doesn’t support additional SIB1 transmission, eNB would always assume subframe #3 not containing additional SIB1 as invalid subframe.

However, we think the scenario of initial connection establishment, e.g, the connection for attaching to core network, hasn’t been covered by the current specifications. For a R15 UE that supports additional SIB1, the UE would assume there exists dedicated transmission for it in subframe #3 not containing additional SIB1 after reception of Msg4. But for eNB, after transmission of Msg4 and before end of UE capability acquisition, the eNB would not schedule dedicated transmission on these subframe #3. This may cause the UE cannot receive enough repetitions for the dedicated downlink transmission and finally failure to receive the downlink message. Then for example, the UE capability acquisition procedure or RRC reconfiguration procedure may fail. 

Observation 1: In the connection establishment for attaching to core network, a R15 UE that supports additional SIB1 would assume there exists dedicated transmission for it in subframe #3 not containing additional SIB1 after reception of Msg4. But for eNB, after transmission of Msg4 and before end of UE capability acquisition, the eNB would not schedule dedicated transmission on these subframe #3. This may cause the UE cannot receive enough repetitions for the dedicated downlink transmission and finally failure to receive the downlink message.
Based on the above observation, we think the UE that supports additional SIB1 cannot assume by default the subframe #3 not containing additional SIB1 transmission as valid DL subframe. An explicit indication to UE would be needed. For the UE, the assumption would be confirmed only after the UE obtains the indication from the eNB. For the eNB, it can transmit such indication in RRC message, e.g, Msg4 only after it acquires the UE capability. With such scheme, the R15 UE and eNB could keep strictly aligned understanding about whether the subframe #3 in a radio frame is valid for dedicated transmission.
Proposal 1: To add an indication to indicate whether the subframe #3 not containing additional SystemInformationBlockType1-NB transmission could be assumed as a valid NB-IoT DL subframe in the PhysicalConfigDedicated-NB.
If the proposal 1 can be agreed, the RAN1 specification needs corresponding change. That is, the condition “when the UE is configured with higher layer parameter additionalTransmissionSIB1” should be changed to be based on the new indication. For example, if name of the new indication is additionalTransmissionSIB1-validSF3, the change in RAN1 would be “when the UE is configured with higher layer parameter additionalTransmissionSIB1-validSF3”.

Proposal 2: If proposal 1 is agreed, a LS to RAN1 would be needed to change the higher layer parameter from “additionalTransmissionSIB1” to the new indication in the description related to additional SIB1 transmission. 

Based on the above proposals, one related CR is provided in [2].
3 Conclusion

Observation 1: In the connection establishment for attaching to core network, a R15 UE that supports additional SIB1 would assume there exists dedicated transmission for it in subframe #3 not containing additional SIB1 after reception of Msg4. But for eNB, after transmission of Msg4 and before end of UE capability acquisition, the eNB would not schedule dedicated transmission on these subframe #3. This may cause the UE cannot receive enough repetitions for the dedicated downlink transmission and finally failure to receive the downlink message.
Proposal 1: To add an indication to indicate whether the subframe #3 not containing additional SystemInformationBlockType1-NB transmission could be assumed as a valid NB-IoT DL subframe in the PhysicalConfigDedicated-NB.
Proposal 2: If proposal 1 is agreed, a LS to RAN1 would be needed to change the higher layer parameter from “additionalTransmissionSIB1” to the new indication in the description related to additional SIB1 transmission.
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