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1 Introduction

This email discussion "[NBAH#05][NBIOT/SI] System Information" aims to further progress on the specification work of system information for NB-IoT and to identify open aspects to be addressed. The discussion points of next section address those open aspects considering the related RAN1/2 agreements, shown in Annex for further reference, and the proposals of the submitted contributions to the RAN2 NB-IoT AdHoc [1] to [22].
[NBAH#05][NBIOT/SI]
System Information

Intended outcome: On SI, summarize and find “easy agreements”, based on eMTC reuse, and identify “issues”, mainly based on the tdocs provided to this meeting.
The deadline of this email discussion is Thursday, 2016-02-03, 23:59 Pacific Time. 
2 Discussion
2.1 MIB
2.1.1 MIB transmission and periodicity
Discussion point 1. It is important to confirm the understanding of the following RAN1 agreements "NB-PBCH is transmitted in subframe 0 in every radio frame", "time interval where MIB remains unchanged is 640 ms" and " NB-PBCH consists of 8 independently decodable blocks of 80 ms duration " (for further details, refer to Annex). Therefore companies are invited to indicate whether they have same or different view on the following points.
Point 1-a) The transmission of single MIB message is split over 8 radio frames; therefore any UE needs receive MIB for at least 80ms to be able to decode its content. 
Point 1-b) A UE, that requires to combine more copies of MIB (e.g. UEs in deep coverage levels), could combine it during 640ms, understanding that during those 640ms, there are 8 independently MIB decodable blocks of 80 ms duration each.
Table 1. Company's view on the Discussion point 1
	Response 1
	Company's name and comments

	Point 

1-a)
	Yes 
	· Huawei: generally we think the RAN1 agreement is clear and enough for implementation to the specification. Strictly speaking the second part of the sentence is not correct. The UE with very high SNR might only needs 10 ms (a single subframe 0) to decode MIB, therefore we think the specification needs not limit the UE implementation. In addition, we don’t think this will impact RAN2 specification.
· Ericsson: It is not necessary for UEs to accumulate several subframes during 80 ms when in good coverage. In theory, a single MIB instance at SF0 of one frame is self-decodable. According to our simulations which will be presented in R1-160259 at the upcoming RAN1 meeting, in the in-band scenario for the 144 dB MCL, to get 10% BLER the UE needs only two PBCH subframes (20 ms). Better result is expected in stand-alone and/or at better coverage.
· 

	
	No
	· Intel: our understanding is that for NB-MIB payloads less than or equal to 50 bits, a UE in good coverage can decode the NB-MIB in a single subframe and only in the general case, i.e., including NB-MIB payloads larger than 50 bits (excluding the CRC), is the statement in Point 1-a) necessary whereas for smaller payloads it is sufficient 
· Samsung: from our understanding of the statement each block of NB-PBCH is independently decodable. The statement on the duration of MIB acquisition may need further clarification as UEs in normal coverage may not need to use all the 80ms.
· ZTE: if, as it seems, a UE does not need to use all the 80ms, then the second part of the sentence in point 1-a seems not correct.
· LGE: As far as we are concerned, we need to wait RAN 1 decision about this issue since he issue is still under discussion in RAN1.
· Qualcomm: Minimum duration for MIB reception is 10ms.

	Point 

1-b)
	Yes 
	· Intel  

· Huawei: OK
· Ericsson: As an example, according to our simulations for in-band 154 dB MCL, 2 PBCH sub-blocks (160 ms) are needed to achieve 10% BLER.

· CATT: OK

· ZTE: OK

· Qualcomm: Because different 80ms group would have different SFN then this means UE can only combine information from at most 8 MIB blocks that have same SFN.

	
	No
	· 


2.1.2 MIB content
Discussion point 2. The system frame number (SFN) related information needs to be included in MIB; considering the description of discussion point 1 above and the following aspects:

· In LTE, MIB includes the systemFrameNumber as a BIT STRING (SIZE (8)) which defines the 8 most significant bits of the SFN and the 2 least significant bits of the SFN are acquired implicitly in the P-BCH decoding (i.e. timing of 40ms P-BCH TTI indicates 2 least significant bits).
· In Rel-13 eMTC, SIB1 includes the hyperSFN as BIT STRING (SIZE (10)) OPTIONAL which indicates hyper SFN which increments by one when the SFN wraps around.

Companies are invited to provide their view on how the system frame number should be defined in NB-IoT:
Table 2. Company's view on the Discussion point 2
	Company's name
	Company's comments

	Intel
	· The exact number of SFN bits required in NB-MIB will depend on final RAN1 MIB agreements, but we support to also the same principle than in LTE of only including the bits that are strictly needed. Our understanding is that only 4bits of the 1024 length SFN may need to be included in NB-MIB considering that (i) the 80ms boundary and symbol and subframe boundaries obtained from NB-PSS/SSS (which is our assumption based on RAN1 internal input), and that (ii) each of the 80ms periods identified by the scrambling (reinitialized every 640ms). 

· Whether H-SFN needs to also be moved to MIB might require further discussion as there is the trade-off of increasing the number of bits used in MIB (which currently RAN1 assumed to be 34bits) vs allowing a fast check (of those UEs using extended DRX cycles).

	Huawei
	- Huawei: we agree SFN in MIB and HFN in SIB1 should be supported and the total frame number space should allow eDRX cycle of 3hours. Compared with eMTC period of around 43 minutes, this requires additional 2 bits. The SFN can follow LTE, i.e. 10 bits in total, 6 bits after decoding the PBCH and 4 bits in MIB. Then HFN needs to be extended to 12 bits, and if this is agreed SA2 and RAN3 should be informed.

	Ericsson
	· NB-IoT synchronization signals (PSS/SSS) give a timing accuracy of 80 ms (equivalent to one PBCH sub-block). Each of the 8 PBCH sub-blocks within the 640 ms cycle is scrambled differently (i.e. 8 scrambled code subblocks). Therefore, MIB only needs to resolve timing ambiguity beyond 640 ms, i.e., you need not to signal the 6 LSB bits in MIB.

· We think that hyperSFN could have the same range (10 bits) and functionality as in eMTC covering 2.91 h.

· In total 14 bits are needed to be signaled explicitly for SFN and hyperSFN. It is however not necessary to have the same separation of these bits as in LTE where the SFN bits are in the MIB and the hyperSFN bits in SIB1. We think that more than only SFN bits could reside in the MIB. The most frequently changing bits should be put in MIB such that it is enough for a UE with the longest configurable DRX cycle and worst possible clock drift to still read only MIB at wake up (at least if this is not the majority of the bits). The remaining infrequently changing bits needed for re-calibration and initial access should be put in SIB1 or any other SIB. 



	Samsung
	· Agree that SFN should be included in MIB, although the decision on actual number of bits for SFN need further discussion in parallel with RAN1 progress.

	CATT
	We agree that some part of SFN to be in MIB and some in SIB1 similar to the legacy LTE support. However how many bits can be provided depends on the size of MIB as well as content. For HSFN, we think HSFN can be provided in SIB1

	ZTE
	· PBCH coding can implicitly indicate 6 bits of SFN over 640ms. MIB only needs to carry the 4 most significant bits of SFN.
· Agree that hyperSFN is provided in SIB1 


	LGE
	· Regarding SFN for NB-IOT in MIB, we prefer to follow the legacy system. We did not find any reason not to follow LTE MTC. 
· It seems that HSFN does not need to move to MIB. The change of HSFN is relatively slow. There is no reason for UE to check HSFN in MIB immediately. 
· 

	Qualcomm
	· Ideally hyperSFN should be large enough to allow for eDRx of ~3 hours. 
· Ok that some bits will be implicitly indicated by MIB coding. We think this would equate to 3 bits, not 6 bits.
· Rest of the bits for SFN should ideally go into MIB so that UE does not need to read SIB1 to determine the complete SFN.
· 


Discussion point 3. RAN2 agreed that SystemInformationValueTag is sent in MIB to enable earlier detection of no change in system information. SystemInformationValueTag will also indicate changes of SIB1. Companies are invited to provide their view on whether 3-a) the SystemInformationValueTag is defined as an INTEGER (0..31)  for NB-IoT (the same as systemInfoValueTag in LTE and eMTC) or 3-b) a different range or values are preferred. If your preference is 3-b), please justify your view.
Table 3. Company's view on the Discussion point 3
	Response 3
	Company's comments

	3-a) Same as in eMTC and LTE
	· Intel: we do not see any immediate need to change this range.

· Huawei: On the one hand in NB-IoT the UE can sleep for a much longer period than in eMTC and LTE, which might cause the Valuetag loopback. While on the other hand we assume fewer SIBs and parameters would be supported in NB-IoT. So in general we agree that the systemInfoValueTag as an integer (0…31) can be reused.
· Ericsson: Yes, we don’t see that a different range compared to eMTC is necessary
· No immediate need to change this.

· CATT: we think that systemInfoValueTag as in LTE and eMTC can be used.
· ZTE: (0..31) is enough as in eMTC 

· LGE: Yes.
· Qualcomm: Same as eMTC

	3-b) Different than in eMTC and LTE 
	· 


Discussion point 4. RAN1 indicated that the SIB1 scheduling information is also sent in MIB; considering that in Rel-13 eMTC, the schedulingInfoSIB1-BR-r13 defined as INTEGER (0..31) contains an index to a table that defines SystemInformationBlockType1-BR scheduling information in TS 36.213 as part of Table 7.1.6-1 " Number of repetitions for PDSCH carrying SystemInformationBlockType1-BR for LC/CE UE " and Table 7.1.7.2.7-1 "Transport block size (TBS) table for PDSCH carrying SystemInformationBlockType1-BR ". How should the schedulingInfoSIB1 for NB-IoT be defined? 4-a) index like approach, like in eMTC, or 4-b) a different approach is preferred. 
Table 4. Company's view on the Discussion point 4
	Response 4
	Company's comments

	4-a) Index for SIB1 scheduling info.
	· Intel: Our understanding is that network vendors might want to keep certain flexibility on the scheduling information for SIB1; therefore similar index approach as it was used in eMTC could be also reused.

· Huawei: we agree that the index like approach as in eMTC can be reused, but the number of indexes is not necessary to be the same as eMTC as RAN1 would decide the exact range of combinations. We think according to current RAN1 discussion, the number of indexes can be 16.
· Ericsson: We prefer an index-based approach. However, it might be so that amount of indices might change depending on the amount of supported TB sizes, repetition rates, etc.

· Samsung
· CATT: we can follow eMTC like approach
· ZTE: similar approach as in eMTC (number of indices FFS)
· LGE: We prefer index approach. However, the detailed bits should be decided in RAN1.
· Qualcomm: Agree

	4-b) Other approach
	· 


Discussion point 5. Companies are invited to provide inputs on new RAN2 specific information that might need to be included in NB-IoT MIB. 
Table 5. Company's view on the Discussion point 5
	Company's name
	Company's comments

	 Huawei
	· We support to have 1-bit indication of AC (de)activation. If we use the scheduling information in SIB1to indicate this, every time that access control is enabled/ disabled, the scheduling information in SIB1 and the ValueTag in the MIB have to be updated by the network. Consequently a UE waking up from long DRX, during which access control has been enabled/ disabled, will have to always read MIB plus SIB1. In our understanding this will cause unnecessary additional SIB1 reading and power consumption. In order to save the power consumption used for reading SIB1, a more efficient way is to add one bit indication in MIB.

· 

	Ericsson
	· Apart from the systemInformationValueTag, SFN, and SIB1 scheduling information discussed above, we think that Access Class Barring indicator should be in the MIB in order to avoid unnecessary SI reading to detect whether AC barring is active. As also discussed in Discussion point 2, hyperSFN or parts of it might also reside in MIB.

	CATT
	· we also support to have a 1 bit indication of enable/disable of access control in MIB

	ZTE
	· we are open to have a 1 bit indication for AC activation/deactivation

	Qualcomm
	· Access Class Barring indicator to signal if access barring information is being broadcast or not. This does not impact value Tag in MIB or to any of the value Tags in SIB1.


2.2 BCCH modification period
Discussion point 6. Assuming that LTE BCCH modification period is still applicable for NB-IoT and considering the following points:
· The BCCH modification period is calculated as modificationPeriodCoeff x defaultPagingCycle with defaultPagingCycle field is ENUMERATED {n32, n64, n128, n256} and the modificationPeriodCoeff field is ENUMERATED {n2, n4, n8, n16}. In addition, if it important to remark that the modificationPeriodCoeff also impacts the following "The UE verifies that stored system information remains valid by either checking systemInfoValueTag in SystemInformationBlockType1 after the modification period boundary, or attempting to find the systemInfoModification indication at least modificationPeriodCoeff times during the modification period in case no paging is received, in every modification period".
· In Rel-13 eMTC RAN2#92 meeting, the following agreement was captured "Rel-13 LC/EC BCCH modification period can go beyond 10s by use of H-SFN (that is defined for eDRX, i.e. 10 bits in SIB1/SIB1bis). Up to 40s based on legacy calculation of modification period. FFS whether we to go beyond 40s. Use of the H-SFN does not mean that UE has to support other functions of eDRX." as an outcome of the email discussion [24].

· In Rel-13 eDRX RAN2#91bis meeting, the following agreement was made "a H-SFN cycle of 10 bits indicating SFN will be adapted, for future proofness", where with 10bits allows a maximum range for H-SFN cycle of 2.91hours and the "maximum I-eDRX cycle is 43.69minutes".
Companies are invited to provide their view on whether the BCCH modification period needs to be extended above legacy value (i.e. 40.96sec). If the response is yes, please justify your preference, indicate the proposed maximum range and the foreseen impacts e.g. on the definition of BCCH modification period, the modificationPeriodCoeff and/or the defaultPagingCycle. 
Table 6. Company's view on the Discussion point 6
	Company's name
	Company's comments

	Intel
	· We could take as a baseline legacy BCCH modification range and leave FFS if the range needs to be extended above 40.96sec until RAN1 provides inputs on the maximum number of repetitions required for SI messages. 

	Huawei
	· The BCCH MP depends on how many SIBs and how long the SIBs are transmitted, so we need to first discuss about the number of SIBs and repetition times. 

	Ericsson
	· We think that there will not be so many SIBs in NB-IoT and hence the values defined above are OK as a baseline unless RAN1 decides to have repetition rates that would lead to need for larger values.

	Samsung
	· Exact values of modification period should be decided based on RAN1 input e.g. number of SIB repetitions.

	ZTE
	· BCCH modification period might need to be extended beyond 40s. This is because, due to the reduced bandwidth and fewer available subframes compared to eMTC, transmitting SI requires a longer time interval. For similar reasons, paging cycle is also expected to be extended. 

· We think that the maximum range could be up to 6 times the length for eMTC, i.e. 240s; however RAN1 input is also needed. In this case, the defaultPagingCycle could be extended, but the modificationPeriodCoeff could keep the same value.

	Qualcomm
	· Determine the number of SIBs first then determine modification period, taking into account maximum coverage class supported in the cell.

	LGE
	· We think legacy BCCH modification could be taken as baseline but the number of SIBs and the number of repetitions considering narrowband, we need to revisit this issue. 


2.3 SIB1 and SI scheduling
Discussion point 7. The concept of SI window is still applicable for NB-IoT; therefore companies are invited to provide their view on whether SI window range defined for eMTC, si-WindowLength-BR-r13  ENUMERATED {ms20, ms40, ms60, ms80, ms120, ms160, ms200, spare}, is 7-a) also applicable for NB-IoT or 7-b) a different range or values are preferred. If you have a different preference, please justify your view.
Table 7. Company's view on the Discussion point 7
	Response 7
	Company's name and comments

	7-a) same as in eMTC
	· Intel: we could take as a baseline eMTC range and leave FFS if the range needs to be extended until RAN1 provides inputs on the maximum number of repetitions required for SI messages. Most likely the same range would also be feasible as the UE could still combine an SI message across different SI windows. 

· 

	7-b) different than in eMTC
	· Huawei: We don’t believe 20ms, etc. are long enough for NB-IoT and we should reconsider the range as a whole.
· Ericsson, considering that only one PRB is available compared to 6 in eMTC, we think that the lowest values are not applicable and furthermore the range needs extension.

· CATT: As a baseline in eMTC, the si-Window length should be sufficient for Rel-13 LC UE in NC mode to acquire SI message within one si-Window. This should be applicable for NB-IoT as well. However, for NB-IoT UE, the required repetition number in NC mode would rise as a result of the reduced bandwidth. At this point of view, the si-Window length should be further extended in NB-IoT. The detailed extension would depend on RAN1’s agreement on repetition requirement for NB-IoT SI transmission.
· ZTE: There are fewer subframes which can be used for SI repetition during a period of time for NB-IoT. Thus longer SI-window could be needed. The specific number needs RAN1 input.

· LGE: We tend to agree with Ericsson.
· Qualcomm: Reconsider the whole range taking into account available bandwidth, payload size and extended coverage requirements.


Discussion point 8. The concept of SI period is still applicable for NB-IoT; therefore companies are invited to provide their view on whether SI range defined for LTE and eMTC, si-Periodicity ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512} , is 8-a) also applicable for NB-IoT or 8-b) a different range or values are preferred. If you have a different preference, please justify your view.

Table 8. Company's view on the Discussion point 8
	Response 8
	Company's name and comments

	8-a) same as in LTE and eMTC
	· Intel
· 

	8-b) different than in LTE and eMTC
	· Intel: understanding that all NB-IoT UEs should be able to tolerate longer delays and that a NB-IoT UE might take up to 640ms to acquire NB-MIB, we could discuss whether some of the lower values could be replaced with larger ones.  

· Huawei: We don’t believe rf8, etc. are long enough for NB-IoT and we should reconsider the range as a whole.
· Ericsson, considering that only one PRB is available compared to 6 in eMTC, we think that the lowest values are not applicable and furthermore the range needs extension.

· ZTE: The si-Periodicity may need to be extended. The specific value can be determined after SI-Window is determined.

· LGE: we don’t think rf8 is enough considering band narrower than eMTC.
· Qualcomm: Need to determine minimum duration for each SIB to determine periodicity.


Discussion point 9. To discuss whether indication of frequency hopping across different carriers or narrowband regions is needed for NB-IoT design e.g. similarly to the si-HoppingConfigCommon-r13 flag defined in eMTC; please justify your view.

Table 9. Company's view on the Discussion point 9
	Company's name
	Company's comments

	Intel
	· Our understanding is that RAN1 had agreed to multi-carrier operation. Therefore the support of frequency hopping (FH) across different NB-carrier could be considered to help reduce the required number of repetitions (assuming similar trends as indicated by RAN1 regarding the support of FH for eMTC SI transmission). On other hand, it has been raised the preference to potentially deferred the support of FH for unicast channels to a future release, however it may be worth considering support of FH for SI transmissions in this release to also be future-compatible

	Huawei
	· Huawei: we will not support frequency hopping in Rel-13 and therefore nothing is required for hopping indications.

	Ericsson
	· We think that this issue needs further study until it is known whether NB-IoT will support frequency hopping.

	Samsung
	· Indication of hopping is needed at least for multi-PRB operation; although details on the contents need to be further discussed.

	ZTE
	· We prefer not to have frequency hopping for SI transmission for Rel-13 NB-IoT (even if multi-PRB operation is supported)

	LGE
	· After RAN1 decision on frequency hopping, we could decide.

	Qualcomm
	· Wait RAN1 decision.


Discussion point 10. RAN2 agreed to "The system information validity time will be extended. Exact value FFS but might be in the order of 24h " during NB-IoT. On other hand, in Rel-13 eMTC, it was agreed to "Rel-13 LC/EC SI validity time is indicated in SIB1bis. Default value 24 hours but can be configured to be 3 hours". Therefore, companies are invited to provide their view on the following points for NB-IoT design:
10-a) SI validity time is fixed to assumed 24h.
10-b) SI validity time is assumed 24h as default but it can be configured to be smaller value e.g. similarly to the si-ValidityTime-r13 flag defined in eMTC for the network to indicate the 3hours in eMTC.

10-c) SI validity time is assumed 24h as default but it can be configured to be a larger value. If so, please suggest a value or range.
Table 10. Company's view on the Discussion point 10
	Response 10
	Company's name and comments

	10-a) Fixed to 24h
	· Intel

· Huawei: we think fixed value is enough. The flexibility of making it configurable is seen unnecessary to build up a simple system.
· CATT
· LGE
· Qualcomm: Agree with Huawei, don’t see the benefit of making it configurable. Multiple refresh durations do add testing complexity both in signaling and testing without real benefit. Validity period can be fixed in spec.

	10-b) Configurable to 24h or smaller
	· Ericsson
· ZTE: This seems to provide flexibility with no real extra complexity.

	10-b) Configurable to 24h or greater
	· 


Discussion point 11. The concept of SI value tag per SI message is applicable for NB-IoT; therefore companies are invited to provide their view on whether SI range defined for eMTC, systemInfoValueTag-SI-r13
INTEGER (0..3) , is 11-a) also applicable for NB-IoT or 11-b) a different range or values are preferred. If you have a different preference, please justify your view.

Table 11. Company's view on the Discussion point 11
	Response 11
	Company's name and comments

	11-a) same as in eMTC
	· Intel: we do not see any immediate need to change this range.

· ZTE: at the moment we see no strong reason to deviate from the eMTC design 
· Qualcomm: Believe eMTC range is sufficient. For SIB carrying Access Class barring information there is no need to have Value Tag.

· 

	11-b) different than in eMTC
	· Huawei: Considering the longer validity time (e.g. 24 hours), maybe the range has to be longer, e.g. 4 or 5 bits.
· Ericsson: we think that the change rate of SIs will be different. SI valuetag 0..3 will not be sufficient for SIs considering the up to 24h validity timer. We think that 0..31 should be applicable per SI. However, in order to not waste too many bits on the broadcast channel, the number of bits in total assigned to the SI specific value tags should not exceed nbrOfSI * 2 (i.e. in total the same amount of bits as in eMTC). For example, assuming 5 SIs in NB-IoT, SIB1 contains a total bank of 10 bits (5 SI * 2 bits per SI). Out of these 10 bits the UE is configured to know how many bits are used for each SI.
· CATT
· LGE: think longer than 3 bits are necessary.


Discussion point 12. RAN2 agreed to "the duration over which the content of SIB1 cannot be changed should be defined. Details are FFS pending RAN1 progress", therefore considering all previous discussion points, to discuss for how long SIB1 is expected not to change.

Table 12. Company's view on the Discussion point 12
	Company's name
	Company's comments

	Intel
	· Considering that legacy MIB and SIB1 periodicity are 40 and 80ms respectively and that a NB-IoT UE might take up to 640ms to acquire NB-MIB, we propose to extend SIB1 periodicity proportionally, to 2*640ms.

	Huawei
	· Huawei: we can first discuss SIB1 content instead of only pending on RAN1 progress.  

	Ericsson
	· We believe that SIB1 should as legacy LTE follow the modification period concept just like other system information.

	CATT
	· Need RAN1’s further input. At least, the duration should cover sufficient number of repetition for the NB-IoT UE at the worst coverage to decode SIB1.

	ZTE
	· The duration over which the content of SIB1 cannot be changed should be increased, e.g. with respect to eMTC (because of the reduced bandwidth and fewer available subframes for repetition). We propose to extend this to 2*640ms, i.e. two times the MIB periodicity for NB-IoT.

	Qualcomm
	· In order to determine the duration, RAN2 need to determine SIB1 size and RAN1 to define number of repetitions needed to cater for worst coverage class. Then determine period over which SIB1 content cannot be changed.

	LGE
	· We needs to decide the size of SIB first in RAN2 and need to inform RAN1 to decide the necessary number of repetitions.


Discussion point 13. RAN2 agreed to " cell access and cell selection related system information (e.g. PLMN ID, cell barring, q-RxLevMin, etc) should be prioritized (i.e. transmitted relatively frequently compared to other SIBs) to reduce the time required for cell selection/cell re-selection". This information is included in SIB1 for legacy and eMTC, therefore companies are provided their view on 13-a) cell access and cell selection related system information is included in SIB1 similarly to legacy and eMTC or 13-b) a different view is preferred, if so, please justify and detail your preference.

Table 13. Company's view on the Discussion point 13
	Response 13
	Company's name and comments

	11-a) same as in eMTC
	· Intel: we do not see any immediate need to change this.

· Huawei: we are fine to include cell access and cell selection in SIB1.
· Ericsson

· Samsung
· CATT:  this option seems ok
· ZTE
· LGE

· Qualcomm: Parameters needed to determine cell suitability should go in SIB1 (i.e. PLMN list, call selection parameters, cell barring). Cell reselection parameters should go in different SIB(s).

· 

	11-b) different than in eMTC
	· 


Discussion point 14. Companies are invited to provide inputs on new RAN2 specific information that might need to be included in NB-IoT SIB1. 

Table 14. Company's view on the Discussion point 14
	Company's name
	Company's comments

	Huawei
	· Huawei: in addition to the above information, we also think paging configuration, m-eDRX period and some cell reselection parameters e.g. S-criteria thresholds can be included in SIB1 as well. This can help UE to fasten the correct reading of paging and cell reselection procedures.
· 

	Ericsson
	Apart from cellAccessRelatedInfo, cellSelectionInfo, Pmax, freqBandIndicator, si-WindowLength, multiBandInfoList, freqBandIndicatorPriority, we think that the following new information is needed:
· In schedulingInfoList

list of SchedulingInfo:

(si-Periodicity, sib-MappingInfo, si-valueTag, MCS, TBS, etc.)

· si-ValidityTime
· Hyper-SFN (or perhaps parts of it depending on the outcome of Discussion point 2)

· s-IntraSearch and s-NonIntraSearch (moved from legacy SIB3, if UE’s measurements show that we are above these threshold, SIBs 3/4/5 need not be read by the UE)

	Qualcomm
	Provide information in SIB1 necessary to support cell selection and paging occasion calculation. Cell reselection parameters should go in a different SIB.  

Note SIB1 will need to include up to 6 PLMN IDs.


2.4 SI notification through paging
Discussion point 15. RAN2 agreed to "besides UE acquiring Value Tag before RRC connection, paging is used for SI change notification for information that is needed to keep the UE reachable in Idle mode (as for eDRX for LTE). It is FFS if such paging is done only by PDCCH or also includes a paging record". The following points aims to address potential open aspects of this design; if you have different view, please justify this. 

15-a) To confirm that the legacy systemInfoModification sent in paging is not used for NB-IoT design to indicate changes of the SI message.
15-b) The same definition as for eDRX applies for NB-IoT. The endorsed CR to 36.331 captures "If the UE configured with a DRX cycle longer than the modification period receives a Paging message including the systemInfoModification-eDRX, it acquires the new system information at the next H-SFN boundary defined by H-SFN mod 256 = 0". For further clarification, the boundaries depends on the maximum eDRX cycle supported, which in eDRX is 43.69min.
15-c) The systemInfoModification-eDRX is indicated through the same means as for Rel-13 eDRX i.e. if there is a paging record, the indication is part of it, otherwise it is indicated through the DCI to avoid transmission of a paging message.

15-d) Other indication or points to be considered.
Table 15. Company's view on the Discussion point 15
	Response 15
	Company's name and comments

	Point 

15-a)
	Yes 
	· Intel 
· Huawei: yes.
· Ericsson, ZTE: systemInfoModification do not have to be supported for DRX cycles >  modification period.
· CATT: yes
· Qualcomm: In principle yes but may need to provide this indication in more than one place.

	
	No
	·  Ericsson: this is still relevant in case the UE is configured with DRX cycle shorter than the modification period. systemInfoModification should still be supported for DRX cycles <  modification period.
· ZTE: Same comment as Ericsson (based on previous agreements for eDRX: ‘If eDRX cycle <= BCCH modification period, SI change notification follows the legacy procedure”)
· LGE: Considering we have already agreed that DRX cycles down to around one second, we think legacy systemInfoModification sent in paging is still necessary.
· Qualcomm: Agree with Ericsson. Although we don’t like the idea to signal same indication in multiple messages but must consider different use cases. Devices with long may need to read MIB/SIB before attempting to read  paging but devices with short DRx may go directly to read paing.

	Point 

15-b)


	Yes
	· Intel

·  Huawei: Yes, but we want to define a configurable modification period which is different from the maximum DRX cycle in LTE and eMTC, because we could allow 3 hours in NB-IoT.
· Ericsson
· CATT
· ZTE: The same definition as for eDRX applies for NB-IoT except for the maximum eDRX cycle. Since the range for paging cycle and BCCH modification period is foreseen to be extended due to the limited bandwidth, we should consider extending maximum eDRX cycle to keep ratio of UE wakeup time / sleep time. 
· LGE
· Qualcomm: Agree with Huawei.

	
	No
	· 

	Point 

15-c)
	Yes 
	· Intel

·  Ericsson
· CATT: we think the same as in eDRX can be applied.
· ZTE

· LGE

· 

	
	No
	·  Huawei: the original design for eMTC does have two solutions, one is to have indication in DCI and the other one is to use paging record, and this is due to a shortage of bits in DCI. However this shortage does not exist in NB-IoT, e.g. at least two bits available in DCI due to no ETWS/CMAS), not mentioning the DCI format can be designed different than LTE. So in this case we believe to have one bit indication in DCI can be the only solution for notification.
· Qualcomm: For NB-IoT don’t see the need to have two systemInfoModification indicator, only one indicator is needed and this should be aligned with eDRx. That is, in NB-IoT there should be only one modification period and this should be aligned with the longest DRx.
· 

	Point 
15-d)
	
	· 


2.5 SIB for access control (SIB-AC)
Discussion point 16. How does the network indicate to the UE that SIB-AC is or will be broadcasted?
Option 16-a) A new flag included in MIB indicates if SIB-AC is sent.
Option 16-b) The scheduling information of SIB-AC is included in SIB1.
Option 16-c)  
Other option.
Table 16. Company's view on the Discussion point 16
	Response 16
	Company's name and comments

	Option 16-a)
	·  Huawei: We support to have 1-bit indication of AC (de)activation. If we use the scheduling information in SIB1to indicate this, every time that access control is enabled/ disabled, the scheduling information in SIB1 and the ValueTag in the MIB have to be updated by the network. Consequently a UE waking up from long DRX, during which access control has been enabled/ disabled, will have to always read MIB plus SIB1. In our understanding this will cause unnecessary additional SIB1 reading and power consumption. In order to save the power consumption used for reading SIB1, a more efficient way is to add one bit indication in MIB.

· Ericsson: Agree with this especially if it will be decided that UEs are mandated to read the MIB before accessing the NW. Further, the flag in MIB would not cause valueTag updates or systemInfoModification which is beneficial for UEs only monitoring paging and not transmitting in the UL.
· CATT: enable/disable of SIB-AC is indicated in MIB using 1 bit
· ZTE: We are open to have a 1-bit indication in MIB 

	Option 16-b)
	· Intel (further details in 17-d option below)

· Huawei: agree.
· Ericsson: drawback with this solution compared to 16-a is 1) UEs would always have to acquire both MIB and SIB1 even when barring is enabled, 2) when barring is toggled on/off the UE might have to re-acquire all SI every time unless 5 bit valueTags are used per SI-message (which is unlikely), 3) UE monitoring paging only (no intention to access the cell) will be forced to read SI when barring is toggled on/off.

· Samsung
· CATT: agree
· LGE: Support
· Qualcomm: Agree. Scheduling information for SIB-AC included in SIB1 even if SIB-AC is not actually broadcast. No value Tag for SIB-AC needed in SIB1.

	Option 16-c)
	· LGE: In addition to scheduling information in SIB1, paging message could be used to indicate the scheduling of SIB-AC similar to eab-ParamModification


Discussion point 17. Does the UE need to know whether the SIB-AC has changed its value? If so, how does the network indicate to the UE that SIB-AC is or will change its value? 

Option 17-a) No, the changes of SIB-AC's information do not need to be indicated.

Option 17-b) Yes, the changes of SIB-AC's information are indicated through the SI value tag that is sent in MIB.

Option 17-c)  
Yes, the changes of SIB-AC's information are indicated through the SI value tag of the SIB-AC that is sent in SIB1.

Option 17-d) Yes, but a different option.
Table 17. Company's view on the Discussion point 17
	Response 17
	Company's name and comments

	Option 17-a)
	· Huawei: the changes of SIB-AC's information do not need to be indicated. Reason is seen in 17-c).
· Ericsson: We prefer not indicating changes since AC barring only concern UEs which attempt to perform access to the network. Other UEs need not have an up-to-date knowledge of changes to the barring bitmap and enabling/disabling AC and therefore these should not give rise to valueTag change or systemInfoModification in paging. Changing the scheduling info in SIB1 for the SIB-AC should however be treated as any other SIB.

· ZTE
· Qualcomm: Agree for same reasons as Huawei and Ericsson

	Option 17-b)
	·  Huawei: No, this has already been agreed in adhoc meeting that such indication would not change the valuetag in MIB: Update of AC information does not impact the SI value tag in MIB for general SI. We don’t understand why this needs to be re-discussed.
· Ericsson: Only for changes to the content of the scheduling information of SIB-AC and nothing else.

· Qualcomm: No, value Tag in MIB not affected by SIB-AC changes

	Option 17-c)
	·  Huawei: No, the SIB1 would only be changed for every Modification Period and if the SI value tag of the SIB-AC has to be reflected in the SIB1, this would add limitation of the frequency of AC change while in our understanding AC could have more frequent changes than SIB1.
· LGE: Reading per SI value tag, the UE could know SIB-AC is changed or not. In addition, since RAN2 agreed to define the duration over which the content of NB-IOT SIB1 cannot be changed, we think SIB1 scheduling period does not limit the frequency of AC change.
· Qualcomm: No need to have SIB-AC valueTag.

	Option 17-d)
	· Intel: our baseline understanding is that when SIB-AC is started to be sent the first time, the SI value tag included in MIB would change its value (as there is new SI scheduling information being shared in SIB1). Therefore, after the UE knows that SIB-AC is scheduled, it could easily check SIB-AC to know if it has changed.


Discussion point 18. RAN2 agreed that a common barring bitmap is defined for MO signaling and data for normal reports; in addition a separate flag indicates if exception reports are subject to barring bitmap check or not. Companies are invited to provide their view on how to define this bitmap.
Option 18-a) The bitmap is same as the one defined for EAB in legacy and a new flag is defined for the exceptional reporting indication (exemplary text shown below with reference of –r13 in all elements).

-- ASN1START

eab-Param-r13




CHOICE {



eab-Common-r13


EAB-Config-r13,



eab-PerPLMN-List-r13
SEQUENCE (SIZE (1..maxPLMN-r11)) OF EAB-ConfigPLMN-r11


}













OPTIONAL, -- Need OR

lateNonCriticalExtension



OCTET STRING


OPTIONAL,


...

}

EAB-ConfigPLMN-r13 ::=



SEQUENCE {


eab-Config-r13





EAB-Config-r13



OPTIONAL -- Need OR

}

EAB-Config-r13 ::=




SEQUENCE {


eab-Category-r13




ENUMERATED {a, b, c},


eab-BarringBitmap-r13



BIT STRING (SIZE (10))


eab-ExceptionalData-r13



ENUMERATED {true}         OPTIONAL,  -- Need OP
}

-- ASN1STOP

Option 18-b) Other option, if so, please add description of the proposal and if it is needed exemplary stage-3 description.

Table 18. Company's view on the Discussion point 18
	Response 18
	Company's name and comments

	Option 18-a)
	· Intel: legacy EAB looks to fulfill NB-IoT bitmap requirements and only a new flag would be required.

· Ericsson: In principle agree that the functionality is similar to EAB but we think whether the size of the bitmap is exactly 10 is for further study. It is currently not clear how many of the bits should be used for normal usage and how many should be reserved as special class (compare to AC 11-15).
· CATT: similar to EAB in legacy

· LG: Generally agree with the intention. However, since it is not ‘Extended’AB, the name should be revisited. In addition, whether to have same approach as in EAB for differentiation between roaming and non-roaming UE.

	Option 18-b)
	· Huawei: we don’t think EAB should be the correct terminology, we should respect to what we have agreed. The exceptionData is better to renamed as exceptionReport to reflect its exact meaning. A more important question is that whether AC 11…15 needs to be supported, this will define the exact range of the bitmap length. We want to understand whether operators would like to keep AC 11 to 15.
· Ericsson: See previous reply.

· ZTE: similar comments as Huawei

· Qualcomm: Access barring information needs to provide the following three pieces of information: (a) Bitmap of which access classes are barred or not barred. This bitmap should be kept same as it is today (b) applicability of barring to what kind of users (e.g all users, roamers, all roamers except preferred etc.) (c) Barring bitmap applies to normal access or to both normal and exception access. Therefore a total of 19 bits are needed for each PLMN. Example coding shown below.

· 


Discussion point 19. Companies are invited to provide inputs on whether a barred time needs to be defined in the AS level or if it left up to higher layers and/or UE implementation when to try again. 

Table 19. Company's view on the Discussion point 19
	Company's name
	Company's comments

	Intel
	· We think that this could be left up to higher layers similar to EAB.

	 Huawei
	·  This can be left to UE implementation. We have already agreed UE that was barred should not retry, i.e. recheck the SI for AC. The UE can select whether to check SIB-AC until it is not barred any more, or goes to sleep mode and sends the data when next time of waking up. Therefore it is not necessary to specify barring time and leave it to UE implementation.

	Ericsson
	· Barring time is only required/meaningful for probability based AC. Re-attempts should be up to UE implementation. With UEs in enhanced coverage some kind of restriction on how often the barring bitmap can be updated will be required, and this can be used as a guide for UEs to know when to try again.

	CATT
	· Could be left to higher layer

	ZTE
	· We don’t think this should be completely left to UE implementation but it could be defined in the upper layers

	LGE
	· We think that retry could be up to UE implementation. 

	Qualcomm
	· Leave it to upper layer implementation.


2.6 Other SI elements

Discussion point 20. Companies are invited to provide their view on any of the following SI elements that were identified as FFS in previous email discussion. Please feel free not to provide comments if it should still be kept as FFS or there are no new inputs to previous agreements. NOTE: (*) indicates those fields that need to be further discussed, for example, due to required RAN1/4 inputs or the extended coverage level or Rel-13 eMTC ongoing discussions.
Table 20. Company's view on the Discussion point 20
	Element
	Not needed
	Needed same as Rel-13 LTE
	Needed with changes

	presenceAntennaPort1
	· Agreed with (*)

· 
	· 
	· 

	intraFreqReselection
	· 
	· Agreed with (*)

· 
	· 

	freqBandIndicator
	· 
	· Agreed with (*)

· 
	· 

	systemInfoValueTag
	· 
	· 
	· Agreed with (*)

· 

	cellSelectionInfo
	· 
	· 
	· Agreed with (*)

· 

	p-Max
	· 
	· 
	· Agreed with (*)

· 

	schedulingInfoList
	· 
	· 
	· Agreed with (*)

· 

	si-WindowLength
	· 
	· 
	· Agreed with (*)

· 

	radioResourceConfigCommon
	· 
	· 
	· Agreed with (*)

· 

	ue-TimersAndConstants
	· 
	· 
	· Agreed with (*)

· 

	timeAlignmentTimerCommon
	· 
	· 
	· Agreed with (*)

· 

	q-Hyst
	· 
	· 
	· Agreed with (*)

· 

	intraFreqCellReselectionInfo excluding allowedMeasBandwidth, presenceAntennaPort1, neighCellConfig and t-ReselectionEUTRA-SF 
	· 
	· 
	· Agreed with (*)

· 

	intraFreqNeighCellList
	· 
	· 
	· Agreed with (*)

· 

	interFreqCarrierFreqList excluding t-ReselectionEUTRA-SF, allowedMeasBandwidth, presenceAntennaPort1, cellReselectionPriority, and neighCellConfig.
	· 
	· 
	· Agreed with (*)

· 

	tdd-Config
	· 
	· 
	· 

	multiBandInfoList
	· 
	· 
	· 

	cellSelectionInfo-v1130
	· 
	· 
	· 

	freqBandIndicatorPriority-r12
	· 
	· 
	· 

	freqInfo
	· 
	· 
	· 

	cellReselectionServingFreqInfo
	· 
	· 
	· 

	intraFreqBlackCellList
	· 
	· 
	· 

	ac-BarringInfo
	· Ericsson
	· 
	· 

	eab-Param-r11.
	· Ericsson
	· 
	· 

	tdd-Config
	· 
	· 
	· 


 Huawei: The above part has not been discussed previously and we have no time to consider all of the parameters in such a short time. We hope this can be discussed based on contributions. 
Qualcomm: Need more time to review this table.
2.7 Other SIB(s)

Discussion point 21. Companies are invited to provide their view on whether majority of the SI information is organized similarly to legacy SIB or different option is preferred; for reference a list is provided below with the general scope of each SIB based on legacy and current agreements in NB-IoT.

SIB# - General description

SIB1 - Cell access/selection, other SIB scheduling

SIB2 - Access class barring, radio resource configuration information

SIB3 - Cell re-selection information for intra-frequency, inter-frequency and/or inter-RAT cell re-selection
SIB4 - Neighboring cell related information relevant for intra-frequency cell re-selection

SIB5 - Neighboring cell related information relevant for inter-frequency cell re-selection

SIB6 - Neighbor info. for UTRA inter-RAT

SIB7 - Neighbor info. for GERAN inter-RAT

SIB8 - Neighbor info. for CDMA2000/HRPD inter-RAT

SIB9 - Home eNB name

SIB10 - ETWS primary notification

SIB11 - ETWS secondary notification

SIB12 - CMAS notification

SIB13 - MBMS control information

SIB14 - EAB parameters

SIB15 - MBMS service continuity

SIB16 - GPS time and UTC info

SIB17 - Information relevant for traffic steering between E-UTRAN and WLAN

SIB18 - Information related to ProSe Direct Communication

SIB19 - Information related to ProSe Direct Discovery

SIBxx - Access class barring

Table 21. Company's view on the Discussion point 21
	Company's name
	Company's comments

	Intel
	· We do not see any immediate need to change this.

	 Huawei
	·  SIB1 and SIB2 are fine. We also think the contents in SIB 3,4 and 5 are needed, but we don’t need to still split them into 3 SIBs. Instead they can be merged into one SIB. Also access barring can be kept in SIB14 as the functionality is similar. 

	Ericsson
	· We agree with the above. However, whether LTE in-band-related information is provided in existing SIBs or in a new SIB is FFS. 

	Samsung
	· General principle for the current organization is supported but RAN1 input might be needed to discuss whether a new SIB is required or not.

	CATT
	In general we are ok with the proposal to use the above SIBs

	ZTE
	· We agree with the proposal

	LGE
	· The current classifications are find for us.

	Qualcomm
	· SIB1: Contains information needed for cell selection and paging occasion calculations

· SIB2: Radio resource configuration information (RACH, RLC/MAC/RRC timers)

· SIB3: Intra frequency neighbor cell list and associated cell reselection parameters

· SIB4: Inter-frequency neighbor cell list and associated cell reselection parameters. It is ok to put this information into SIB4.

· SIB 5: Access Class barring information

· SIB 6: UTC info is likely to be required by all devices hence this could go into SIB1. Rest of the information from SIB16 probably be needed by certain devices hence it can go into a separate SIB (which may be broadcast and not every UE needs to receive it).


3 Email discussion result
The following 8 companies shared their views in this email discussion: Huawei, Ericsson, Samsung, CATT, ZTE, LGE, Qualcomm and Intel.
3.1 MIB transmission, periodicity and content
3.1.1 Discussion point 1

The understanding of the following RAN1 agreements "NB-PBCH is transmitted in subframe 0 in every radio frame", "time interval where MIB remains unchanged is 640 ms" and " NB-PBCH consists of 8 independently decodable blocks of 80 ms duration " is discussed considering the points below.
Point 1-a) The transmission of single MIB message is split over 8 radio frames; therefore any UE needs receive MIB for at least 80ms to be able to decode its content. 
5 companies did not agree with point 1-a) whereas 2 companies agreed with slightly different view (which was also pointed out by companies who did not agree) that UE with high SNR might only need 10 ms to decode MIB i.e. single MIB instance at SF0 of one frame is self-decodable, but this does not need to be specified as it is left up to UE implementation.

Point 1-b) A UE, that requires to combine more copies of MIB (e.g. UEs in deep coverage levels), could combine it during 640ms, understanding that during those 640ms, there are 8 independently MIB decodable blocks of 80 ms duration each.
All 6 companies agreed with this point, however one company pointed out that SFN value changes every 80ms (i.e. UE can only combine information from at most 8 MIB blocks that have same SFN).
Recommendation 1. The following understanding of RAN1 MIB related agreements are confirmed.
Recommendation 1.1. MIB instance, at SF0 of each radio frame, is self-decodable.

Recommendation 1.2. A UE, that requires to combine more copies of MIB (e.g. UEs in deep coverage levels), could combine it during 640ms, understanding that during those 640ms, there are 8 independently MIB decodable blocks of 80 ms duration each.
3.1.2 Discussion point 2

How should the system frame number be defined in NB-IoT (considering legacy systemFrameNumber as a BIT STRING (SIZE (8)) and Rel-13 hyperSFN as BIT STRING (SIZE (10)) OPTIONAL)?
All companies shared the view the SFN should be indicated in MIB and that it could have same range as legacy one (10bits) although only the 4 most significant bits of SFN need to be carried in MIB as the other 6 LSB of SFN are implicitly known over 640ms and each of the 80ms periods is identified by the scrambling (reinitialized every 640ms).
Rel-13 LTE H-SFN is defined by 10bits which allows 2.91min. and is supported by majority of companies, however, one company proposed to extend it to 12bits in order to allow the extension of eDRX cycle to 3h. On the other hand, 4 companies supported to send this information in SIB1, as Rel-13, and 3 companies indicated the need to consider splitting it between MIB and SIB1 considering the trade-off of increasing the number of bits used in MIB vs delaying the time that UE requires to read the H-SFN e.g. for re-calibration when correcting the clock drift.
Recommendation 2. To define the SFN and HSFN in NB-IoT design considering the following:
Recommendation 2.1. The SFN has 10bits (i.e. 10.24s), same length as in LTE, but only the 4 most significant bits of SFN need to be carried in MIB.
Recommendation 2.2. The H-SFN has 10bits (i.e. 2.91h), same length as in Rel-13 LTE. To discuss whether all bits are sent in SIB1 or they need to be split between MIB and SIB1 (in order to assure its fast acquisition).
3.1.3 Discussion point 3

What value range should be defined for the SystemInformationValueTag that is sent in MIB? 3-a) the SystemInformationValueTag is defined as an INTEGER (0..31)  for NB-IoT (the same as systemInfoValueTag in LTE and eMTC) or 3-b) a different range or values are preferred. 
All companies prefer option 3-a)
Recommendation 3. The value tag for system information, systemInfoValueTag, (which is sent in MIB) is defined as an INTEGER (0..31) (the same as in LTE and eMTC).
3.1.4 Discussion point 4

How should the schedulingInfoSIB1 for NB-IoT be defined? 4-a) index like approach, like in eMTC, or 4-b) a different approach is preferred.
All companies prefer option 4-a), and details should be FFS and up to RAN1. One company indicated that 16 indices may be sufficient.
Recommendation 4. The schedulingInfoSIB1 for NB-IoT is defined as an index-based approach (similarly to eMTC); details are left FFS (e.g. index range and information that would indicate).

3.1.5 Discussion point 5

On other information to be included in MIB:
1 bit indication of AC (de)activation was supported by 5 companies.

H-SFN or part of it was proposed by one company (as indicated in discussion point 2).
Recommendation 5. To include a 1 bit in MIB for indicating AC activation/deactivation.
3.2 BCCH modification period

3.2.1 Discussion point 6

Does the BCCH modification period need to be extended above legacy value (i.e. 40.96s)?
There is a slight majority view that legacy BCCH modification period range could be taken as a baseline; however this should be revisited after progressing in RAN2 (e.g. dependent on the number of SIBs and their periodicity) and RAN1 (e.g. dependent on the number of repetitions for SIBs). One company suggested that the maximum range should be up to 6 times greater than eMTC one.
Recommendation 6. To take as baseline legacy BCCH modification period range, i.e. 40.96s; the extension of this range is left FFS until RAN1/2 further progress on their SIB design.

3.3 SIB1 and SI scheduling
3.3.1 Discussion point 7

Is SI window range defined for eMTC, si-WindowLength-BR-r13 defined as ENUMERATED {ms20, ms40, ms60, ms80, ms120, ms160, ms200, spare} applicable for NB-IoT? 7-a) yes, it is also applicable for NB-IoT or 7-b) no, a different range or values are preferred.
One company supported option 7-a, whereas 6 companies supported option 7-b, i.e. consider SI window length for NB-IoT needs to be different compared to the one for eMTC. It was pointed out that in NB-IoT one PRB is available vs 6 in eMTC, and therefore the range needs to be further extended, considering also the payload size and the EC requirements. In addition, companies think the lowest values defined for si-WindowLength-BR-r13 are not applicable.
Recommendation 7. The range of the NB-IoT SI window length is different and extended in comparison to Rel-13 eMTC; value range details are FFS until RAN1/2 further progress on their SIB design.

3.3.2 Discussion point 8

Is SI period range defined for LTE and eMTC, si-Periodicity ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512} applicable for NB-IoT? 8-a) yes, it is or 8-b) no, a different range or values are preferred.
All companies consider that SI periodicity lengths for NB-IoT needs to be different compared to the ones defined for LTE and eMTC. Justifications given are similar as for the discussion point 7, as well as, its relation with the duration of the SI window and the 640ms worst time that a UE might require to acquire NB-MIB.
Recommendation 8. The range of the NB-IoT SI period lengths is different and extended in comparison to legacy and Rel-13 eMTC; value range details are FFS until RAN1/2 further progress on their SIB design.
3.3.3 Discussion point 9

Is an indication of frequency hopping across different carriers or narrowband regions needed for NB-IoT design e.g. similarly to the si-HoppingConfigCommon-r13 flag defined in eMTC?
Companies' view was divided: 2 indicated that FH is not supported for Rel-13, 2 indicated that further study might be needed, 2 that this is up to RAN1 decision, and 2 indicated that it is needed, at least for SI, considering the multi-PRB operation.
Recommendation 9. It is FFS whether frequency hopping (FH) is supported in Rel-13. RAN1 input is needed, but RAN2 can discuss whether there is any RAN2 input or aspects to further study due to other aspects of the the multi-PRB operation, e.g. for SI transmissions.

3.3.4 Discussion point 10

What is the preference to define the SI validity time in NB-IoT design? 10-a) it is fixed to assumed 24h; 10-b), it is assumed 24h as default but it can be configured to be smaller value e.g. similarly to the si-ValidityTime-r13 flag defined in eMTC for the network to indicate the 3hours in eMTC; 10-c) it is assumed 24h as default but it can be configured to be a larger value.
2 Companies support option 10-b) as it provides network flexibility with minimal complexity. 5 Companies support option 10-a) considering that adding this flexibility of making the SI validity time configurable seems unnecessary and would add testing complexity. 
Recommendation 10. To define the SI validity time fixed to 24h in NB-IoT design.

3.3.5 Discussion point 11

Does the SI value tag indicated per SI message have the same SI range as it is defined for eMTC, i.e. systemInfoValueTag-SI-r13  defined as INTEGER (0..3)? 11-a) yes, it is also applicable for NB-IoT; 11-b) no, it has a different range or values. 
3 companies support using same range as eMTC (considering also that AC barring information would not be indicated through this indication); however 4 companies prefer to extend this bit range e.g. up to 3, 4 or 5 but to also consider that the max. number bits used does not exceed (2*#SI) e.g. 10bits when 5 SIs are used.
Recommendation 11. To discuss whether the value range of SI value tag indicated per SI message for NB-IoT needs to be extended compared to eMTC (which uses 2bits). 
Recommendation 11.1. If the value range needs to be extended, to consider the options 3bits, 4bits and 5bits; and to also discuss whether the maximum number of bits in total assigned to the SI specific value tags should not exceed the number of SI(s) multiply by 2 (i.e. in total the same amount of bits as in eMTC).
3.3.6 Discussion point 12

For how long is SIB1 expected not to change?
1 company indicated that legacy LTE values following the modification period concept could be used; however, 6 companies shared the view that the duration over which the content of SIB1 cannot be changed should be increased to accommodate the sufficient number of repetition that a NB-IoT UE at the worst coverage would require to decode SIB1. Furthermore, some companies were of the opinion that RAN2 should discuss the SIB1 size and content, and RAN1 input is needed on the number of repetitions required for SIB1 considering the possible SIB1 size. In addition, considering eMTC discussions, 2 companies suggested to extend it to 2*640ms.
Recommendation 12. The time over which SIB1 cannot change may need to be extended compared to eMTC. To decide the exact range, RAN2 to discuss the SIB1 size and content, and ask for RAN1 input on the required number of repetitions for a UE in worse coverage level to decode SIB1.
3.3.7 Discussion point 13

Should " cell access and cell selection related system information (e.g. PLMN ID, cell barring, q-RxLevMin, etc)", be included in SIB1? 13-a) yes, the cell access and cell selection related system information is included in SIB1 similarly to legacy and eMTC; 13-b) no, a different view is preferred.
All companies agreed to option 13-a)

Recommendation 13. The cell access and cell selection related system information (e.g. PLMN ID, cell barring, q-RxLevMin, etc) are included in SIB1 (same as in legacy and eMTC).
3.3.8 Discussion point 14

Inputs on new RAN2 specific information that might need to be included in NB-IoT SIB1:
1 Company suggests to also include paging configuration, m-eDRX period and some cell reselection parameters e.g. S-criteria thresholds to help UEs to speed up paging and cell reselection procedures. 
1 Company confirms the understanding that the following fields are included cellAccessRelatedInfo, cellSelectionInfo, Pmax, freqBandIndicator, si-WindowLength, multiBandInfoList, freqBandIndicatorPriority -as per legacy-;. It also indicates the need for the list of SchedulingInfo (si-Periodicity, sib-MappingInfo, si-valueTag, MCS, TBS, etc.), si-ValidityTime and Hyper-SFN (details dependent to discussion point 2) –as per eMTC-. In addition, it suggests to also include IntraSearch and s-NonIntraSearch (which in legacy are sent in SIB3) of a UE not having to read SIB3/4/5 unless the its measurements are above those thresholds.
1 Company indicates to include the necessary information for cell selection and paging occasion calculation; including the PLMN related info (up to 6 IDs). The cell reselection information could still go in different SIB. 

Recommendation 14. To discuss if the following information needs to also be included in SIB1 for NB-IoT:
Recommendation 14.1. Paging related information e.g. configuration.

Recommendation 14.2. m-eDRX period.
Recommendation 14.3. Some of the cell reselection parameters e.g. S-criteria thresholds, s-IntraSearch and s-NonIntraSearch.
Recommendation 14.4. PLMN ID information (up to 6).
3.4 SI notification through paging

3.4.1 Discussion point 15

The following points were proposed for inputs aiming to progress on the paging design to notify SI changes:
15-a) To confirm that the legacy systemInfoModification sent in paging is not used for NB-IoT design to indicate changes of the SI message.

6 companies agree at least on principle; however, however 4 companies also added other aspects that point 15-a) systemInfoModification is not used when eDRX cycle is larger than BCCH modification period, however systemInfoModification is still used, when eDRX cycle is smaller or equal to the BCCH modification period. The main motivation is that UEs, with shorter DRX cycle, do not need to check MIB before reading paging.
15-b) The same definition as for eDRX applies for NB-IoT. The endorsed CR to 36.331 captures "If the UE configured with a DRX cycle longer than the modification period receives a Paging message including the systemInfoModification-eDRX, it acquires the new system information at the next H-SFN boundary defined by H-SFN mod 256 = 0". For further clarification, the boundaries depends on the maximum eDRX cycle supported, which in eDRX is 43.69min.

All companies agree with this point 15-b. In addition, 2 companies suggest to define a configurable modification period which is different from the maximum DRX cycle (as in LTE and eMTC), in order to allow 3 hours in NB-IoT. Another company also indicates that the maximum eDRX cycle might be extended considering that the range for paging cycle and BCCH modification period are also foreseen to be extended.
15-c) The systemInfoModification-eDRX is indicated through the same means as for Rel-13 eDRX i.e. if there is a paging record, the indication is part of it, otherwise it is indicated through the DCI to avoid transmission of a paging message.

5 Companies agree to this point 15-c) but 2 companies think that only one mechanism is enough, e.g. indication through the DCI.
15-d) Other indication or points to be considered

No comments were made.

Recommendation 15. To consider the following points related to the SI notification through paging:
Recommendation 15.1. UEs, using DRX cycle that is greater than the BCCH modification period, do not use the systemInfoModification (which might be sent in paging) to know about changes of the SI message while in RRC_IDLE.
Recommendation 15.2. UEs, using DRX cycle that is smaller or equal to the BCCH modification period, do use the systemInfoModification (which might be sent in paging) to know about changes of the SI message while in RRC_IDLE.
Recommendation 15.3. Take as a baseline that the same definition as for eDRX applies for NB-IoT, which is captured in the endorsed CR to 36.331 as "If the UE configured with a DRX cycle longer than the modification period receives a Paging message including the systemInfoModification-eDRX, it acquires the new system information at the next H-SFN boundary defined by H-SFN mod 256 = 0" (i.e. the boundaries depends on the maximum eDRX cycle supported, which in eDRX is 43.69min).
Recommendation 15.4. To discuss if the maximum DRX cycle should be further extended in NB-IoT, e.g. up to 3h. If this is agreed, previous agreement would need to be updated accordingly.
Recommendation 15.4.1. Take as a baseline the same agreement as in Rel-13 eMTC/eDRX that the systemInfoModification-eDRX is indicated as part of the paging message if there is a paging record, or otherwise it is indicated through the DCI to avoid transmission of a paging message.
3.5 SIB for access control (SIB-AC)

3.5.1 Discussion point 16

How does the network indicate to the UE that SIB-AC is or will be broadcasted? 16-a) a new flag included in MIB indicates if SIB-AC is sent; 16-b) the scheduling information of SIB-AC is included in SIB1; 16-c) other option.
4 companies agree to option 16-a); 6 companies agree to option 16-b) although one company indicated that this scheduling information should always be included even when there is no access congestion situation; and 1 company indicated that paging indication (similar to eab-ParamModification) should also be considered. 
Recommendation 16. The network indicates that SIB-AC is broadcasted through a new one bit flag included in MIB. The actual scheduling information of SIB-AC is included in SIB1.
3.5.2 Discussion point 17

Does the UE need to know whether the SIB-AC has changed its value? If so, how does the network indicate to the UE that SIB-AC is or will change its value? 17-a) No, the changes of SIB-AC's information do not need to be indicated; 17-b) Yes, the changes of SIB-AC's information are indicated through the SI value tag that is sent in MIB; 17-c) Yes, the changes of SIB-AC's information are indicated through the SI value tag of the SIB-AC that is sent in SIB1; 17-d) Yes, but a different option.

4 companies agree with option 17-a, clarifying that when SIB-AC starts to be sent, its SIB-AC scheduling information would be included in SIB1 and this would indicate a change of the SI value tag; although 1 of those company agrees with option 17-b).
Recommendation 17. The changes of AC barring information sent within SIB-AC are not indicated to the UEs. The network only indicates when scheduling information of SIB-AC is included in SIB1 (i.e. through a change of the system information value tag sent in MIB or through the systemInfoModification sent in paging). 

3.5.3 Discussion point 18

How should the common barring bitmap for MO signaling/data of normal reports and the separate flag for exception reports (that indicates if it is subject to barring bitmap check or not) be defined? 18-a) The bitmap is same as the one defined for EAB in legacy and a new flag is defined for the exceptional reporting indication; 18-b) Other option.
4 companies agree to the general principle that similar approach to EAB is reused considering to further discuss which are also pointed by the companies who prefer different approach. Some of the points mentioned are the size of the bitmap, which access class are barred or not (e.g. whether AC 11…15 has to be supported or not, and if it is supported, the number of the bits to be used for normal usage and for the special class), the name or terminology to be used (e.g. whether to use EAB, extended AB, name for this new NB-IoT SIB-AC or not; how to name new flag to be defined for the exceptional reporting indication e.g. exceptionData or exceptionReport) and the handling between roaming and non-roaming UEs.
Recommendation 18. As baseline to reuse EAB-like approach for NB-IoT SIB-AC considering the modifications subject to the agreements of the following discussion points:
Recommendation 18.1. To discuss the applicability of the bitmap for different kind of UEs considering special access class UEs and (non-)roaming UEs.
Recommendation 18.2. To discuss the required size of the barring bitmap.
Recommendation 18.3. To discuss the name or terminology to be used e.g. whether to use EAB, extended AB, as name for this new NB-IoT SIB-AC or not; how to name new flag to be defined for the exceptional reporting indication e.g. exceptionData or exceptionReport.
3.5.4 Discussion point 19

Does a barred time need to be defined in the AS level or left up to higher layers and/or UE implementation?
All companies agree that whether to apply or not a barring time could be handled by upper layer or even leave it up to UE implementation.
Recommendation 19. Not to define any barring time in the AS level and leave it up to higher layers and/or UE implementation when to re-initiate an RRC connection establishment. CT1 may need to be informed about this.
3.5.5 Discussion point 20

Companies are invited to provide inputs on the fields related to the system information that were left FFS in previous email discussion.
1 company indicated that ac-BarringInfo and eab-Param-r11 are not needed for NB-IoT; other fields are still kept FFS based on previous agreements due lack of inputs.
Recommendation 20. The ac-BarringInfo and eab-Param-r11 are not needed for NB-IoT SI.
3.5.6 Discussion point 21

Should the majority of the SI information be organized similarly to legacy SIB as suggested? 
Majority of companies agree on considering the indicated information for SIB1, SIB2, SIB3, SIB4, SIB5 and SIB16; however, it is also mentioned that potentially the information of SIB3, SIB4 and SIB5 could be merged in a single SIB, LTE in-band-related information needs to also be defined, RAN1 might also provide inputs that new SIB is also needed or the number and scope associated with current SIB(s) might need to be slightly updated (considering the comments in previous discussion points) and proposals related to SIB16.
Recommendation 21. The SIB(s) to be considered for NB-IoT:
Recommendation 21.1. To take as a baseline the following list similar to LTE:

Recommendation 21.1.1. SIB1 - Cell access/selection, other SIB scheduling

Recommendation 21.1.2. SIB2 - radio resource configuration information

Recommendation 21.1.3. SIB3 - Cell re-selection information for intra-frequency, inter-frequency 
Recommendation 21.1.4. SIB4 - Neighboring cell related information relevant for intra-frequency cell re-selection

Recommendation 21.1.5. SIB5 - Neighboring cell related information relevant for inter-frequency cell re-selection

Recommendation 21.1.6. SIB16 - GPS time and UTC info

Recommendation 21.1.7. SIBX - Access class barring (number X is FFS)
Recommendation 21.2. To discuss if the information from SIB3/4/5 should be merged into a same SIB.
Recommendation 21.3. To discuss if the LTE in-band-related information should be defined within one of the SIBs above (SIB1 to SIB5) or a new SIB – details FFS.

Recommendation 21.4. To discuss if UTC information should be included in SIB1 or together with other time information in a separate SIB.

Recommendation 21.5. To inform RAN1 about the agreements made on grouping of system information and to ask RAN1 whether new SIB(s) or new information is needed.
4 Conclusion

The recommendations from this email discussion are shown below:

Recommendation 1.
The following understanding of RAN1 MIB related agreements are confirmed.
Recommendation 1.1.
MIB instance, at SF0 of each radio frame, is self-decodable.
Recommendation 1.2.
A UE, that requires to combine more copies of MIB (e.g. UEs in deep coverage levels), could combine it during 640ms, understanding that during those 640ms, there are 8 independently MIB decodable blocks of 80 ms duration each.
Recommendation 2.
To define the SFN and HSFN in NB-IoT design considering the following:
Recommendation 2.1.
The SFN has 10bits (i.e. 10.24s), same length as in LTE, but only the 4 most significant bits of SFN need to be carried in MIB.
Recommendation 2.2.
The H-SFN has 10bits (i.e. 2.91h), same length as in Rel-13 LTE. To discuss whether all bits are sent in SIB1 or they need to be split between MIB and SIB1 (in order to assure its fast acquisition).
Recommendation 3.
The value tag for system information, systemInfoValueTag, (which is sent in MIB) is defined as an INTEGER (0..31) (the same as in LTE and eMTC).
Recommendation 4.
The schedulingInfoSIB1 for NB-IoT is defined as an index-based approach (similarly to eMTC); details are left FFS (e.g. index range and information that would indicate).
Recommendation 5.
To include a 1 bit in MIB for indicating AC activation/deactivation.
Recommendation 6.
To take as baseline legacy BCCH modification period range, i.e. 40.96s; the extension of this range is left FFS until RAN1/2 further progress on their SIB design.
Recommendation 7.
The range of the NB-IoT SI window length is different and extended in comparison to Rel-13 eMTC; value range details are FFS until RAN1/2 further progress on their SIB design.
Recommendation 8.
The range of the NB-IoT SI period lengths is different and extended in comparison to legacy and Rel-13 eMTC; value range details are FFS until RAN1/2 further progress on their SIB design.
Recommendation 9.
It is FFS whether frequency hopping (FH) is supported in Rel-13. RAN1 input is needed, but RAN2 can discuss whether there is any RAN2 input or aspects to further study due to other aspects of the the multi-PRB operation, e.g. for SI transmissions.
Recommendation 10.
To define the SI validity time fixed to 24h in NB-IoT design.
Recommendation 11.
To discuss whether the value range of SI value tag indicated per SI message for NB-IoT needs to be extended compared to eMTC (which uses 2bits).
Recommendation 11.1.
If the value range needs to be extended, to consider the options 3bits, 4bits and 5bits; and to also discuss whether the maximum number of bits in total assigned to the SI specific value tags should not exceed the number of SI(s) multiply by 2 (i.e. in total the same amount of bits as in eMTC).
Recommendation 12.
The time over which SIB1 cannot change may need to be extended compared to eMTC. To decide the exact range, RAN2 to discuss the SIB1 size and content, and ask for RAN1 input on the required number of repetitions for a UE in worse coverage level to decode SIB1.
Recommendation 13.
The cell access and cell selection related system information (e.g. PLMN ID, cell barring, q-RxLevMin, etc) are included in SIB1 (same as in legacy and eMTC).
Recommendation 14.
To discuss if the following information needs to also be included in SIB1 for NB-IoT:
Recommendation 14.1.
Paging related information e.g. configuration.
Recommendation 14.2.
m-eDRX period.
Recommendation 14.3.
Some of the cell reselection parameters e.g. S-criteria thresholds, s-IntraSearch and s-NonIntraSearch.
Recommendation 14.4.
PLMN ID information (up to 6).
Recommendation 15.
To consider the following points related to the SI notification through paging:
Recommendation 15.1.
UEs, using DRX cycle that is greater than the BCCH modification period, do not use the systemInfoModification (which might be sent in paging) to know about changes of the SI message while in RRC_IDLE.
Recommendation 15.2.
UEs, using DRX cycle that is smaller or equal to the BCCH modification period, do use the systemInfoModification (which might be sent in paging) to know about changes of the SI message while in RRC_IDLE.
Recommendation 15.3.
Take as a baseline that the same definition as for eDRX applies for NB-IoT, which is captured in the endorsed CR to 36.331 as "If the UE configured with a DRX cycle longer than the modification period receives a Paging message including the systemInfoModification-eDRX, it acquires the new system information at the next H-SFN boundary defined by H-SFN mod 256 = 0" (i.e. the boundaries depends on the maximum eDRX cycle supported, which in eDRX is 43.69min).
Recommendation 15.4.
To discuss if the maximum DRX cycle should be further extended in NB-IoT, e.g. up to 3h. If this is agreed, previous agreement would need to be updated accordingly.
Recommendation 15.4.1.
Take as a baseline the same agreement as in Rel-13 eMTC/eDRX that the systemInfoModification-eDRX is indicated as part of the paging message if there is a paging record, or otherwise it is indicated through the DCI to avoid transmission of a paging message.
Recommendation 16.
The network indicates that SIB-AC is broadcasted through a new one bit flag included in MIB. The actual scheduling information of SIB-AC is included in SIB1.
Recommendation 17.
The changes of AC barring information sent within SIB-AC are not indicated to the UEs. The network only indicates when scheduling information of SIB-AC is included in SIB1 (i.e. through a change of the system information value tag sent in MIB or through the systemInfoModification sent in paging).
Recommendation 18.
As baseline to reuse EAB-like approach for NB-IoT SIB-AC considering the modifications subject to the agreements of the following discussion points:
Recommendation 18.1.
To discuss the applicability of the bitmap for different kind of UEs considering special access class UEs and (non-)roaming UEs.
Recommendation 18.2.
To discuss the required size of the barring bitmap.
Recommendation 18.3.
To discuss the name or terminology to be used e.g. whether to use EAB, extended AB, as name for this new NB-IoT SIB-AC or not; how to name new flag to be defined for the exceptional reporting indication e.g. exceptionData or exceptionReport.
Recommendation 19.
Not to define any barring time in the AS level and leave it up to higher layers and/or UE implementation when to re-initiate an RRC connection establishment. CT1 may need to be informed about this.
Recommendation 20.
The ac-BarringInfo and eab-Param-r11 are not needed for NB-IoT SI.
Recommendation 21.
The SIB(s) to be considered for NB-IoT:
Recommendation 21.1.
To take as a baseline the following list similar to LTE:
Recommendation 21.1.1.
SIB1 - Cell access/selection, other SIB scheduling
Recommendation 21.1.2.
SIB2 - radio resource configuration information
Recommendation 21.1.3.
SIB3 - Cell re-selection information for intra-frequency, inter-frequency
Recommendation 21.1.4.
SIB4 - Neighboring cell related information relevant for intra-frequency cell re-selection
Recommendation 21.1.5.
SIB5 - Neighboring cell related information relevant for inter-frequency cell re-selection
Recommendation 21.1.6.
SIB16 - GPS time and UTC info
Recommendation 21.1.7.
SIBX - Access class barring (number X is FFS)
Recommendation 21.2.
To discuss if the information from SIB3/4/5 should be merged into a same SIB.
Recommendation 21.3.
To discuss if the LTE in-band-related information should be defined within one of the SIBs above (SIB1 to SIB5) or a new SIB – details FFS.
Recommendation 21.4.
To discuss if UTC information should be included in SIB1 or together with other time information in a separate SIB.
Recommendation 21.5.
To inform RAN1 about the agreements made on grouping of system information and to ask RAN1 whether new SIB(s) or new information is needed.
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6 Annex

6.1 RAN2 agreements related to System Information

RAN2 is capturing the agreements in a running CR to TS 36.300, below are copied the ones related to system information discussion based on the latest drafted provided in a [NBAH#01][NBIOT/36.300] as part of the informative Annex.
· System information

LTE, including eMTC, is used as a starting point for the system information design. Enhancements will be considered.

-
The content of the MIB will be adapted to the nature of NB-IoT physical layer;

-
The SystemInformationValueTag will be placed in the MIB to enable fast detection of system information change;

-
The system information validity time will be extended. Exact value FFS but might be in the order of 24h.  

-
Extension of system information messages is supported for NB-IoT in future releases.

RAN2 will work with RAN1 regarding lower layer aspects of system information, including SI TBS. RAN2 will wait further input from RAN1 regarding physical layer cell parameters.

· X.3.2.1 System information scheduling

The system information scheduling follows the assumptions listed below:

-
System information other than that contained in MIB is grouped into different SIBs (SIB1, SIB2, etc);

-
Different SIBs can be scheduled with different periodicity;

-
Cell access and cell selection related system information (e.g. PLMN ID, cell barring, q-RxLevMin, etc) should be prioritized (i.e. transmitted relatively frequently compared to other SIBs) to reduce the time required for cell selection/cell re-selection;

-
The SI message concept from LTE is applied. This can be revisited;

-
A variable SIB size should be supported. RAN1 should provide input on (1) the maximum TB size for broadcast transmission and (2) whether the TB size for broadcast transmission is variable or fixed;

-
The UE is not required to accumulate several SI messages in parallel;

-
SI messages are transmitted once or more within non-overlapping SI-windows of a configurable length common for all SI messages pointed out in SIB1.

-
The periodicity of SI windows are SI-specific and configured in SIB1.

-
The UE may need to accumulate a SI message across multiple SI windows, depending on coverage level;

-
The duration over which the content of SIB1 cannot be changed should be defined. Details are FFS pending RAN1 progress;

-
Besides UE acquiring Value Tag before RRC connection, paging is used for SI change notification for information that is needed to keep the UE reachable in Idle mode (as for eDRX for LTE). It is FFS if such paging is done only by PDCCH or also includes a paging record. 

-
For NB-IoT, per SI-message value tag should be defined in SIB1, similarly to that of eMTC;

-
changes in SIB1 normally affects the SI value tag in MIB;

-
SI for AC can be updated asynchronously to other SI updates;

· X.3.2.2 System information contents

NOTE: (*) indicates those fields that need to be further discussed, for example, due to required RAN1/4 inputs or the extended coverage level or Rel-13 eMTC ongoing discussions.

The following SI fields are not supported: 

-
csg-Indication;

-
csg-Identity;

-
ims-EmergencySupport-r9;

-
ac-BarringForEmergency;

-
ssac-BarringForMMTEL-Voice-r9;

-
ssac-BarringForMMTEL-Video-r9;

-
ac-BarringForCSFB-r10;

-
ac-BarringSkipForMMTELVoice-r12;

-
ac-BarringSkipForMMTELVideo-r12;

-
speedStateReselectionPars;

-
mobilityStateParameters;

-
q-HystSF;

-
csg-PhysCellIdRange;

-
mbsfn-SubframeConfigList: leaving FFS if this field (or a similar field) is needed in case of in-band deployment to indicate the subframes which are used for MBSFN in the underlying LTE cell;

-
t301 and t311, if RRC connection re-establishment is not supported;

-
ac-BarringSkipForSMS-r12;

-
allowedMeasBandwidth;

-
presenceAntennaPort1 (*);

-
neighCellConfig;

-
t –ReselectionEUTRA-SF;

-
q-QualMinWB-r11;

-
q-QualMinRSRQ-OnAllSymbols-r12;

-
cellReselectionPriority;

-
category0Allowed-r12.

The following SI fields are supported with same values of field as those in Rel-13 LTE:

-
plmn-IdentityList;

-
cellBarred;

-
trackingAreaCode;

-
cellIdentity;

-
intraFreqReselection (*);

-
freqBandIndicator (*).

The following SI fields are supported with different values of field than those in Rel-13 LTE:

-
systemInfoValueTag;

-
cellSelectionInfo (*);

-
p-Max (*);

-
schedulingInfoList (*);

-
si-WindowLength (*);

-
radioResourceConfigCommon (*);

-
ue-TimersAndConstants (*);

-
timeAlignmentTimerCommon (*);

-
q-Hyst (*);

-
intraFreqCellReselectionInfo (*) excluding allowedMeasBandwidth, presenceAntennaPort1, neighCellConfig and t-ReselectionEUTRA-SF (which are not supported) ;

-
intraFreqNeighCellList (*);

-
interFreqCarrierFreqList (*) excluding t-ReselectionEUTRA-SF, allowedMeasBandwidth, presenceAntennaPort1, cellReselectionPriority, and neighCellConfig (which are not supported).

Extensions of legacy SI fields which were added in different specification versions (e.g. cellSelectionInfo with cellSelectionInfo-v920, cellSelectionInfo-v1130 and cellSelectionInfo-v1250; or freqBandIndicator with freqBandIndicator-v9e0; or tdd-Config with tdd-Config-v1130; or multiBandInfoList with multiBandInfoList-v9e0; or ul-CarrierFreq with ul-CarrierFreq-v9e0) will be merged.

It is FFS whether to broadcast t-ReselectionEUTRA or instead fix the reselection timers in the specification taking into account different DRX cycles.

The support for the following SI fields is FFS:

-
tdd-Config;

-
multiBandInfoList;

-
cellSelectionInfo-v1130;

-
freqBandIndicatorPriority-r12;

-
freqInfo;

-
cellReselectionServingFreqInfo;

-
intraFreqBlackCellList;

-
ac-BarringInfo;

-
eab-Param-r11.

SIB16 is supported as agreed for Rel-13 eMTC (i.e. optionally support similarly to legacy). 

For in-band scenario, NB-IoT UEs may need additional system information that is related to the LTE configuration.

· X.3.5 Access control

One single mechanism (are FFS) is expected to support Access control. The Access Control should be based on the availability of Access Classes in the SIM/UICC like in GSM/UMTS/LTE.

Access control follows the assumptions as below:

-
The access control mechanism shall be able to discriminate between different roaming UEs, i.e. the same roaming differentiation as for EAB;

-
Priority discrimination is needed. The priority discrimination classes can be hard-coded in the specification; normal reporting, high-priority/alarm/exception report. This needs to be provided by NAS. The final classes are FFS;

-
A barring bitmap is used. The barring bitmap is transmitted separately from other system information and only when access control is enabled;

-
Barring bitmap check is applicable to normal reports. A separate flag is broadcasted which indicates if exception reports are subject to barring bitmap check or not;

-
One barring bitmap is used for both MO signalling and MO data;

-
No separate flag is used for MO signalling;

-
RAN2 assumes that the UE will know which transmissions to combine for L1 combinations, e.g. in bad coverage;

-
Update of AC information does not impact the SI value tag in MIB for general SI (FFS when AC SIB transmission is started / ended);

The following access control aspects are FFS:

-
whether to introduce a third class of priority, the use case need to be better clarified;

-
whether to introduce barring time;

-
when AC is enabled, UE that was barred should not retry, i.e. recheck the SI for AC, too often (for battery consumption reasons), FFS if this is implementation dependent (NAS handles such retries);

-
how to spread the load after un-barring / barring change.

6.2 RAN1 agreements related to System Information

RAN1 sent an LS on NB-MIB [23] to RAN2 including the following details that could also be relevant for this email discussion:
· From RAN1 point-of-view, NB-MIB can be 34-bit payload and has a 16-bit CRC

· NB-MIB includes at least

· SFN

· FFS: Detailed information

· FFS on LTE CRS information

· FFS on NB-RS information

· SIB1 scheduling information

· Operation mode

· FFS: Details at least including explicit or implicit signaling

· FFS on CFI

· FFS on system BW

· FFS on FDD/TDD indication

In addition, RAN1 also captured the following agreements as shown in RAN1 chair meeting notes:
· In FDD mode, NB-PBCH is transmitted in subframe 0 in every radio frame

· In FDD mode, NB-PBCH does not use the first 3 symbols in a subframe at least in in-band operation

· For stand-alone and guard band operations, in the subframe transmitted NB-PBCH, the first 3 symbols contains no NB-PBCH

· NB-PBCH is rate matched around 4 port LTE CRS location based on PCID from NB-SSS

· It is not precluded the PCID from NB-SSS is different from the LTE PCID

· Note that the PCID from NB-SSS and the LTE PCID indicate the same LTE CRS position

· The time interval where MIB remains unchanged is 640 ms
· NB-PBCH consists of 8 independently decodable blocks of 80 ms duration
· NB-PBCH reuses most physical layer design elements and functionalities from LTE

· From RAN1 perspective, NB-MIB can have 34-bit long payload and 16-bit CRC

