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Introduction
In RAN#75 it was agreed to have Release 15 Work Item “Further NB-IoT enhancements”. As part of this WI, the following objective was agreed:
Reduced system acquisition time [RAN1 lead, RAN2, RAN4]
· Improved cell search and/or system information (at least MIB-NB) acquisition performance, for all operation modes

In this paper we discuss the remaining issues, which are open for feNB-IoT regarding SI acquisition time reduction.
[bookmark: _Ref178064866]Discussion
Additional SIB1-NB repetitions
Regarding SIB1-NB acquisition time reduction, RAN1 has agreed the following [1]:
· For the repetition number 4 and 8, the following alternative is downselected for the total number of subframes for additional SIB1-NB transmission 
· no additional SIB1-NB transmission
· For the repetition number 16, the following alternative is downselected for the total number of subframes for additional SIB1-NB transmission 
· the same as that of the legacy SIB1-NB transmissions
· The following alternative is downselected for the sequence of coded bits-to-subframe allocation of additional SIB1-NB transmission 
· the coded bits that are mapped to subframe #3 used for additional SIB1-NB transmissions are generated by continuing reading from the virtual circular buffer
· The following alternative is downselected for the scrambling sequence applied to subframes for additional SIB1-NB 
Keep the same scrambling sequence as the legacy one

RAN1 has agreed on additional repetitions of SIB1-NB in order to improve the SI acquisition performance of SIB1-NB. As it can be seen, it has been agreed that the additional SIB1-NB repetitions are transmitted on subframe #3, and when the additional SIB1-NB repetitions are transmitted, the subframe is declared as invalid downlink subframe by downlinkBitmap. The presence of additional SIB1-NB repetitions is indicated by an indicator in MIB-NB. This indicator, additionalTransmissionSIB1, has been included in the running CR 36.331 [1] as have been the description for scheduling when additional SIB1 transmissions are enabled. Also, downlinkBitmap description have been updated accordingly. As can be seen, the agreed issues are supported in the running CR. Thus, we don’t currently see further impact in RAN2 specifications at least until further agreements in RAN1 have been made.
[bookmark: _Toc486858479][bookmark: _Toc490127868][bookmark: _Toc490213787][bookmark: _Toc490268436][bookmark: _Toc494424381][bookmark: _Toc498627792][bookmark: _Toc509912229][bookmark: _Toc509919485]Currently no further impact for RAN2 is needed for additional SIB1-NB repetitions in addition to what is already captured in the running CR for 36.331.
Skipping MIB acquisition
Regarding skipping MIB acquisition, RAN1 has agreed to send an LS to RAN2 [2], stating the following:
1. Overall Description:
During RAN1#92, RAN1 made the following agreements regarding MIB skipping for system acquisition time reduction for NB-IoT and eMTC. Accordingly, RAN1 recommends RAN2 to study mechanisms for skipping MIB decoding according to the agreement

· From RAN1 point of view, SI acquisition latency reduction after SI modification indication is expected if the UE can skip MIB-NB decoding, e.g., by using Direct indication information field in the DCI format N2 scrambled by P-RNTI.
· RAN1 assumes SI update indication in DCI format 6-2 is up to RAN2.

Note that in this LS, “MIB” refers to MIB or MIB-NB as appropriate.

2. Actions:
To: RAN2:
ACTION: 	RAN1 recommends RAN2 to study mechanism for skipping MIB decoding considering the agreement introduced in this LS.

There have been proposals to use spare bits in Direct Indication Information to allow skipping MIB reading, such as in R2-1802125 [3]. We see that there could be some benefits for skipping MIB-NB on system acquisition time, and spare bits in Direct Indication Information transmitted on NPDCCH using P-RNTI could be used for this purpose. However, we don’t see that there is need to use all the remaining six spare bits, but we prefer a simpler solution, e.g. using only one of the spare bits, which would then indicate whether reading MIB-NB can be skipped. There is little benefit for using more of the spare bits, as if there would be more of such bits, all of them would need to be set in order that MIB-NB could be skipped, but even if one of them is not set, the UE would still need to read MIB-NB. Therefore, using a single bit for this purpose should be sufficient.
[bookmark: _GoBack]Setting the bit as ‘1’ together with systemInfoModification would indicate that, upon system information modification, the relevant contents of MIB-NB have remained the same (except for SFN, or systemInfoValueTag, which is impacted, when system info is modified). In such case, the UE may move on to acquire SIB1-NB directly. Similar solution could also be implemented for efeMTC UEs.
[bookmark: _Toc509912428][bookmark: _Toc509919487][bookmark: _Toc510726220][bookmark: _Toc510726283]1 bit is used in Direct indication information field to indicate whether UE may skip MIB-NB acquisition and directly acquire SIB1-NB for NB-IoT.
[bookmark: _Toc510726284]1 bit is used in Direct indication information field to indicate whether UE may skip MIB acquisition and directly acquire SIB1 for eMTC.
See below section for text proposal of implementation of skipping MIB(-NB)

Text proposal
[bookmark: _Toc503260708]<Start of text proposal>
[bookmark: _Toc503260622]6.6	Direct Indication Information
Direct Indication information is transmitted on MPDCCH using P-RNTI but without associated Paging message. Table 6.6-1 defines the Direct Indication information, see TS 36.212 [22, 5.3.3.1.14].
When bit n is set to 1, UE shall behave as if the corresponding field is set in the Paging message, see 5.3.2.3. Bit 1 is the least significant bit.
Table 6.6-1: Direct Indication information
	Bit
	Direct Indication information

	1
	systemInfoModification

	2
	etws-Indication

	3
	cmas-Indication

	4
	eab-ParamModification

	5
	systemInfoModification-eDRX

	6
	skipMIB-r15

	6, 7, 8
	Not used, and shall be ignored by UE if received.



<Next change>

6.7.5	Direct Indication Information
Direct Indication information is transmitted on NPDCCH using P-RNTI but without associated Paging-NB message. Table 6.7.5-1 defines the Direct Indication information, see TS 36.212 [22, 6.4.3.3].
When bit n is set to 1, the UE shall behave as if the corresponding field is set in the Paging-NB message, see 5.3.2.3. Bit 1 is the least significant bit.
Table 6.7.5-1: Direct Indication information
	Bit
	Field in Direct Indication information

	1
	systemInfoModification

	2
	systemInfoModification-eDRX

	3
	skipMIB-NB-r15

	3, 4, 5, 6, 7, 8
	Not used, and shall be ignored by UE if received



<End of text proposal>

Conclusion
In section 2 we made the following observations:
Observation 1	Currently no further impact for RAN2 is needed for additional SIB1-NB repetitions in addition to what is already captured in the running CR for 36.331.

[bookmark: _Hlk490213059]Based on the discussion in section 2 we propose the following:
Proposal 1	1 bit is used in Direct indication information field to indicate whether UE may skip MIB-NB acquisition and directly acquire SIB1-NB for NB-IoT.
Proposal 2	1 bit is used in Direct indication information field to indicate whether UE may skip MIB acquisition and directly acquire SIB1 for eMTC.
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