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Discussion and decision
1 Introduction

This contribution discusses the foreseen impacts on System Information (SI) in order to enable NB-IOT feature, taking into consideration the general aspects described in [1], as well as, the SI related agreements approved  as part of Rel-13 ongoing WI on "Further LTE Physical Layer Enhancements for MTC", herein denoted as Rel-13 LC/EC WI discussion [2], referring to the specification work to define a new Rel-13 low complexity (LC) UE category and UEs operating in enhanced coverage (EC). 
2 Discussion
From L2/L3 point of view, there are a lot of similarities with Rel-13 LC/EC design, understanding that this new NB-IOT feature also introduces requirements that would allow further L2/L3 simplification and potentially even some additional changes. However, the understanding is that SI related agreements approved for Rel-13 LC/EC could be agreed at least as initial baseline for NB-IOT design if no concerns are found. Annex A contains the SI related agreements since RAN2#89 meeting. The following sub-sections focus on some of the key agreements that are still applicable, as well as, others that might require some changes or further discussion based on specific NB-IOT requirements and modes of operation supported.
2.1 SI concept and scheduling
The common understanding is that NB-IOT feature will provide the means to still exchange IOT large TBS data efficiently, as it is explained in [1], where IOT large TBS data refers to transmission that requires more than one PRB but still below a maximum low throughput value – details are up to RAN1 decision, this value might be similar to the 1000bits maximum threshold agreed for Rel-13 LC/EC system. Consequently, NB-IOT design is looking into extension of TTI for a given TBS, as well as, multiple repetitions of the transmitted TBS, as detailed in Figure 1 [1]. Therefore we support keeping the flexibility for the network to combine different SIBs within an SI message and to also consider the Rel-13 LC/EC agreements on the SI fields as initial baseline.
Proposal 1. To agree that legacy system information (SI) behaviour is also applicable for NB-IOT, i.e. multiple SIBs are mapped into the same (RRC) SI message assuming that those SIBs have same periodicity and the total SI message size does not exceed the maximum size allowed by PHY layer, which still needs to be confirmed by RAN1 for NB-IOT; RAN2 could check with RAN1 if the maximum TBS allowed by PHY layer for NB-IOT is same as for Rel-13 LC MTCe, i.e.1000bits.
Proposal 2. To agree that SIB related information supported for Rel-13 LC/EC is also applicable unless NB-IOT requirements indicate that it is not needed or needs to be changed, keeping Rel-13 LC/EC behaviour to define default configuration targeting NB-IOT deployments aiming to further reduce broadcast signaling.
Latency is not a concern for NB-IOT UEs, therefore similar to Rel-13 LC/EC, the acquisition of SI messages across different SI windows could also be used. It is also understood that the concept of longer TTI technique [1] might also be used in order to allow transmissions of larger TBS, related to a SI message and if so, it would be preferable that they can fit in the SI window. 
Proposal 3. To agree that NB-IOT UE may combine SI repetitions across different SI windows (as agreed in Rel-13 LC/EC), and to discuss if further changes are needed to support longer TTI transmission per TBS technique (1) (RAN1 input might be needed). 
Legacy SI periodicity concept per SI message was maintained for Rel-13 LC/EC in order to keep current network flexibility to transmit each SI message with different periodicity depending on the needs of the network deployment. The usage of a single SI periodicity might be considered aiming to reduce complexity, however, this might increase signaling if all the SI messages are sent more frequently in order to accommodate the minimum rates that network might need for some of those SI messages. However it might be a good idea to further discuss whether signaling optimizations could be considered in case network decides to use same SI periodicity for a large number of SI messages.
Proposal 4. To agree on keeping the flexibility to have different SI periodicity per SI message (as per legacy and Rel-13 LC/EC), and to discuss if further changes could be done to the ASN.1 related signaling in order to further optimize (e.g. multiple SI messages have same SI periodicity).
NB-IOT feature is considering 3 modes of operation such as stand-alone, guard and in-band, as per [1]. The understanding is that for those modes of operation one or more NB regions might be used by the network (final decision to be concluded by RAN1), however the UE would only use one NB at a given time. In addition, the Rel-13 LC/EC agreement that unicast and broadcast reception in parallel is not supported by UEs, would also be applicable for NB-IOT UEs. Consequently the following points could be further considered:
· From UE side, the SI broadcast message is considered TDD with any other broadcast or unicast transmission
· From NW side, different behaviours can be considered:
a. Sequential TDD transmission of SI broadcast and of any other broadcast or unicast in the same NB region.
b. Parallel transmission of SI broadcast in particular NB region with any transmission of other broadcast or unicast in different NB region.
Proposal 5. RAN2 to further discuss if DL transmission in multiple NB regions is supported by the network for NB-IOT feature, understanding that a NB-IOT UE only use a single NB region at a given time and does not support parallel reception i.e. for broadcast and unicast transmissions, or for multiple broadcast transmissions.
2.2 SIB impacts 

SIBs that are not required for Rel-13 LC/EC could also be considered as not required for NB-IOT UEs (SIB13, SIB15, SIB18 and SIB19). In addition, the common understanding is that mobility, in connected mode, is not supported and, in idle mode, it might be simplified or changed to better fulfill NB-IOT requirements however further discussion might be needed although at least inter-RAT mobility need not be supported and, even potentially, the support for inter-frequency SIBs is not required.  
Proposal 6. To agree on taking as a baseline assumption for NB-IOT, that it is not required to support SIB13 (MBMS related), SIB15 (MBMS related), SIB18 (ProSe related) and SIB19 (ProSe related);  it is assumed that NB-IOT UEs are not required to support the corresponding functionality (same as for Rel-13 LC MTCe2).
Proposal 7. To agree on taking as a baseline assumption for NB-IOT, that it is not required to support SIB9 (CGS related), SIB10/11 (ETWS related), SIB12 (CMAS related) and SIB17 (WLAN related) unless a NB-IOT UE supports that particular feature (same as for Rel-13 LC MTCe2).
Proposal 8. To agree on taking as a baseline assumption for NB-IOT, that it is not required to support inter-RAT SIB for NB-IOT i.e. SIB6, SIB7, SIB8.
Proposal 9. To discuss if SIB3-5 needs to be changed, simplified or even removed for NB-IOT.
3 Conclusion
This contribution discusses the foreseen impacts on System Information (SI) in order to enable NB-IOT feature and the corresponding proposals are listed below:
Proposal 1. To agree that legacy system information (SI) behaviour is also applicable for NB-IOT, i.e. multiple SIBs are mapped into the same (RRC) SI message assuming that those SIBs have same periodicity and the total SI message size does not exceed the maximum size allowed by PHY layer, which still needs to be confirmed by RAN1 for NB-IOT; RAN2 could check with RAN1 if the maximum TBS allowed by PHY layer for NB-IOT is same as for Rel-13 LC MTCe, i.e.1000bits.
Proposal 2. To agree that SIB related information supported for Rel-13 LC/EC is also applicable unless NB-IOT requirements indicate that it is not needed or needs to be changed, keeping Rel-13 LC/EC behaviour to define default configuration targeting NB-IOT deployments aiming to further reduce broadcast signaling.
Proposal 3. To agree that NB-IOT UE may combine SI repetitions across different SI windows (as agreed in Rel-13 LC/EC), and to discuss if further changes are needed to support longer TTI transmission per TBS technique (1) (RAN1 input might be needed). 
Proposal 4. To agree on keeping the flexibility to have different SI periodicity per SI message (as per legacy and Rel-13 LC/EC), and to discuss if further changes could be done to the ASN.1 related signaling in order to further optimize (e.g. multiple SI messages have same SI periodicity).
Proposal 5. RAN2 to further discuss if DL transmission in multiple NB regions is supported by the network for NB-IOT feature, understanding that a NB-IOT UE only use a single NB region at a given time and does not support parallel reception i.e. for broadcast and unicast transmissions, or for multiple broadcast transmissions.
Proposal 6. To agree on taking as a baseline assumption for NB-IOT, that it is not required to support SIB13 (MBMS related), SIB15 (MBMS related), SIB18 (ProSe related) and SIB19 (ProSe related);  it is assumed that NB-IOT UEs are not required to support the corresponding functionality (same as for Rel-13 LC MTCe2).
Proposal 7. To agree on taking as a baseline assumption for NB-IOT, that it is not required to support SIB9 (CGS related), SIB10/11 (ETWS related), SIB12 (CMAS related) and SIB17 (WLAN related) unless a NB-IOT UE supports that particular feature (same as for Rel-13 LC MTCe2).
Proposal 8. To agree on taking as a baseline assumption for NB-IOT, that it is not required to support inter-RAT SIB for NB-IOT i.e. SIB6, SIB7, SIB8.
Proposal 9. To discuss if SIB3-5 needs to be changed, simplified or even removed for NB-IOT.
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5 Annex A

SI related agreements as part of Rel-13 ongoing WI on "Further LTE Physical Layer Enhancements for MTC"[2], herein referred as Rel-13 LC/EC, due to the specification work to define a new Rel-13 low complexity (LC) UE category and UEs operating in enhanced coverage (EC).
RAN2#89
1
RAN2 intends to maintain the flexibility similar to the one offered by the current SIB concept, i.e., the size of the SIBs should not be fixed. It should be possible to configure features in SIB as required by the operator while trading against achievable coverage. 

1a
RAN2 will aim to align the SIB/SI formats and scheduling in accordance with the recommendations received from RAN1. RAN2 will confirm the SIB concept with RAN1

2
RAN2 intends to branch from SIB1, i.e., LC/EC UEs receive a separate occurrence of SIB1 and others (different time/frequency resources). The new SIB1 is common for EC and LC. FFS whether we reuse the existing SIB IEs or introduce one or more SIBs. 

3
In order to efficiently support cell selection and reselection it would be desirable to transmit SIB1 information separately from other SIBs (in particular to low cost UEs in normal coverage). However, it needs to be investigated whether this is feasible in terms of overhead and total acquisition time. 

4
From RAN2 point of view the scheduling information (time, frequency and MCS/TBS) allowing acquiring of “SIB1” for LC/EC UEs could e.g. be in MIB, i.e., dynamic L1 information in PDCCH is not needed. The required granularity for supported transmission formats and whether it is feasible to indicate this in MIB requires further discussion. 

5
From RAN2 point of view the “SIB1” for LC/EC UEs could contain scheduling information (time, frequency and MCS/TBS) allowing acquiring subsequent SIBs without reading PDCCH. 

6
RAN2 confirms that the TB size restriction of 1000 bit for broadcast is acceptable from RAN2 point of view. This is based is on the assumption that the network provides separate SIBs (different time/frequency resources) to LC/EC UEs and legacy UEs.

RAN2#89bis

1
Independent information in MIB to determine if a cell supports Rel-13 low complexity UE category and Rel-13 enhanced coverage (EC) functionality. 

2
We apply the current SI message concept to EC/LC, i.e., one or more SIBs can be multiplexed into an SI message

5 
As baseline the UE accumulates SI messages from a single extended SI window (legacy behaviour). 

Can evaluate whether acquisition of SI messages across multiple SI window (interleaved) and interleaved SI messages decoding is feasible. 

6
The transmission occasions within a SI Window are provided in SIB1.

7
The BCCH modification period used for the LC/EC SIBs is configured separately from the configured legacy BCCH modification period. However, the former shall be a multiple of the latter.

RAN2#90

1
The UE determines the TBS of SIB1x based on information in MIB (not a single fixed TBS)

2
Acquisition of SI messages across SI windows is used for Rel-13 LC/CE (provided multiple HARQ buffers/parallel accumulation is feasible)

Agreements

1
The following fields will be provided in new SIB instances and shall have the same value as the corresponding fields provided in legacy SIBs, i.e. option B1: trackingAreaCode, cellIdentity, intraFreqReselection, p-Max, freqBandIndicator, tdd-Config, ims-EmergencySupport-r9, freqInfo and mbsfn-SubframeConfigList, cellBarred and plmn-IdentityList.

2.
The following fields will be provided in new SIB instances but may have different values than the corresponding fields provided in legacy SIBs, i.e. option B3: cellAccessRelatedInfo, schedulingInfoList and si-WindowLength.

2.1
The following fields may be provided differently to LC and EC, i.e. option Bd: cellAccessRelatedInfo.

6.
Can consider merging the extensions of legacy IEs 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, specialSubframePattern and specialSubframePattern-v1130) in order to reduce the ASN.1 overhead but carefully review the impact on procedural text referencing the current fields. 

8.
As working assumption Rel-13 LC/EC UEs are not required to receive SIB13, SIB15, SIB18 and SIB19 assuming that those UEs are not required to support the corresponding functionality

RAN2#91

R2-153277
Email discussion summary report on [90#23][LTE/MTCe2] SIB Contents; Intel Corporation; discussion; 

Proposal 1: 

=>
Aspects listed under proposal 1 are agreed

=>
Exception 1.6: Can decide later  based on ASN.1 whether to exclude values 1, 2 and 5ms.

=>
Exception 1.9: Discuss further whether the validity time can be increased (impact on required change rate) and whether this requires an increase of the value tag range

=>
Proposal 1.15: In addition to ACB, EAB is also supported with the same conditions as in legacy. 

=>
Clarification: 1.21: frequency refers to the periodicity

Proposal 1.25

=>
Exception 1.25: This is only a working assumption subject to decision by RAN1. 

=>
CSFB, SSAC and ACB skip are needed for Rel-13 LC/EC SIB supporting the corresponding functionality (conditionally mandatory as today)
Proposal 1. RAN2 is proposed to agree to the following aspects:

1.1. [Recommendation 2] Rel-13 LC/EC BCCH modification period needs to be extended; however, it is left FFS how and for how long it needs to be extended. This aspect should be revisited when the work on Rel-13 extended DRX progresses.

1.2. [Recommendation 3(a)] The Rel-13 no-LC UEs capable of EC, when operating in NC, are expected to acquire, if needed, and use legacy SI.

1.3. [Recommendation 3(b)] The Rel-13 no-LC UEs capable of EC, when operating in EC, are expected to acquire, if needed, and use Rel-13 LC/EC SI.

1.4. [Recommendation 4(a)] Not to extend si-Periodicity unless BCCH modification period is extended, in which case, the si-Periodicity could also be extended e.g. up to half of the BCCH modification period. 
1.5. [Recommendation 4(b)] To keep the legacy definition of SIB-MappingInfo field (i.e. that indicates the SIB(s) included within each SI message). 
1.6. [Recommendation 4(c)] Not to include 1ms, 2ms and 5 ms as possible values of the si-WindowLength for Rel-13 LC/EC SI, but to extend the si-WindowLength values to fit the required Rel-13 LC/EC SI repetitions that a Rel-13 LC UE, when operating in NC, needs receive in order to decode the Rel-13 LC/EC SI message (e.g. include 60, 80 and 120ms with final decision pending to RAN1 confirmation). 
1.7. [Recommendation 4(d)] If a SIB is only applicable for Rel-13 LC or for Rel-13 EC, this would be defined in specification (i.e. explicit signaling will not be defined unless concerns/issues are identified in future discussions).

1.8. [Recommendation 5(a)] To define the systemInfoValueTag for the new Rel-13 LC/EC SI that could change independently from the legacy systemInfoValueTag. 

1.9. [Recommendation 5(b)] To use legacy range of systemInfoValueTag for Rel-13 LC/EC SI, however to increase the SI validity period (e.g. up to 12h or 24h instead of 3h). 

1.10. [Recommendation 5(c)] The Rel-13 LC/EC systemInfoValueTag field is applicable for any UE (i.e. Rel-13 LC UEs and Rel-13 EC UEs).

1.11. [Recommendation 5(d)] To define new indication(s) that allow the UE to differentiate the actual common SIB(s) that change in certain BCCH modification period (i.e. common for all SIBs other than MIB, SIB1, SIB10, SIB11, SIB12 and SIB14); however, details on how to enable this are left FFS.

1.12. [Recommendation 6] To support closed subscriber group (CSG) functionality for Rel-13 LC/EC UEs (i.e. csg-Indication field and SIB9 information would need to be supported by Rel-13 LC/EC SI) 
1.13. [Recommendation 7] To support multiple frequency band indicator (MFBI) functionality for Rel-13 LC/EC UEs (i.e. multiBandInfoList and freqBandIndicatorPriority-r12 field information would need to be supported by Rel-13 LC/EC SI).

1.14. [Recommendation 8] Not to define category0Allowed-r12 field in Rel-13 LC/EC SI because the eNB indicates the support/access of cat.0 UEs, capable of using Rel-13 EC, by the same means used for any Rel-13 UE capable of using EC.

1.15. [Recommendation 9(a)] ACB mechanism is used for required for Rel-13 LC/EC UEs and to discuss if EAB mechanism is also needed. 

1.16. [Recommendation 9(b)] If ACB is used for Rel-13 LC/EC UEs, AC setting values could be set differently for Rel-13 LC/EC system than for legacy system. 

1.17. [Recommendation 9(c)] If ACB is used for Rel-13 LC/EC UEs, same AC setting values are used for Rel-13 LC/EC UEs.
1.18. [Recommendation 11] To support RAN sharing requirements for Rel-13 LC/EC system (i.e. BarringPerPLMN-List-r12 field would also be defined in Rel-13 LC/EC SI).

1.19. [Recommendation 13] To take as a baseline legacy TimeAlignmentTimer field and values for Rel-13 LC/EC SI and to discuss if legacy values needs to be changed after further progressing on mobility support discussion for Rel-13 LC/EC UEs.

1.20. [Recommendation 14(a)] To support SIB10 within new Rel-13 LC/EC SIB (understanding that network mainly targets Rel-13 LC UEs in normal coverage that support ETWS, however it is not precluded to also target Rel-13 LC UEs operating in EC). (

1.21. [Recommendation 14(b)] Rel-13 UEs that support ETWS, when operating in EC, are allowed to decide the frequency by which it needs to read SIB10. 

1.22. [Recommendation 14(c)] To support SIB11 and SIB12 in Rel-13 LC/EC SI understanding that final confirmation from other working groups, e.g. RAN3 is required to limit the size of the Warning Message Contents IE below 1000bits for Rel-13 LC/EC UEs.

1.23. [Recommendation 15] To support of SIB16 information in Rel-13 LC/EC SI and to discuss if optimizations are needed in order to address Rel-13 UEs that need to combine SI repetitions across different SI windows.
1.24. [Recommendation 16] Rel-13 LC/EC UEs are required to receive SIB17 if they support RAN-assisted WLAN functionality.

1.25. [Recommendation 17] To define the following new fields or information:

a) Control Format Indicator (CFI) is defined to indicate the size of legacy PDCCH region e.g. as 2-bit indicator (i.e. for one, two, or three OFDM symbols and one spare value)
b) Maximum EC level supported by eNB is known by the UE; however, stage-3 details on how are left FFS (if it is possible, an implicit way is preferable).
c) For each SI message, the repetition pattern (over time and, if applicable, over frequency) within a SI-window and the TBS are indicated within schedulingInfoList, however, stage-3 details are left FFS.
d) For each specific EC level, the PRACH frequency hopping pattern and the PRACH-ConfigSIB are known by the UE; however, stage-3 details on how are left FFS. 
e) The PRACH-ConfigSIB contains, amongst others, the information of the starting subframe for PRACH transmission for each EC level (if it is possible, an implicit way is preferable), PRACH preamble sequence indices, PRACH time/frequency resources, PRACH repetition level selection criteria, number of PRACH repetitions, number of PRACH attempts to use.
f) The support of the network frequency hopping is known by the UE; however, stage-3 details on how are left FFS (e.g. 1bit indication or through an implicit way).
Working Assumption

1
Create an extension to BCCH-DL-SCH message class.

2
Denote the field and type identifiers as systemInformationBlockType1bis-r13 and SystemInformationBlockType1bis-r13 respectively.

3
Use SIB1 structure for SIB1bis.

4
The UE shall consider all fields with the same identifier name as the same field even if the fields are present in different SIB instances.

5
Whenever the UE acquires SIB or SIB1bis new field value shall replace the old one and absent field shall be released if specified as Optional Release (OR).

6
If a mandatory present field is not needed for SIB1bis, the UE shall ignore it and delete any stored value of the field.

1
Both value tag and Notification/Paging mechanisms are supported for system information change for LC UEs and UEs in EC.

2
RAN2 assumption, for RAN1 to confirm: It is possible to notify the IDLE UE of a system information update using the control channel (M-PDCCH) while avoid sending a paging record on the shared channel. 

5
The UE is not required to detect SIB change while being in RRC CONNECTED. The NW may release the UE to IDLE if it wants the UE to acquire changed SIB or provide the updated SIB by dedicated signalling.

