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Discussion and decision
1 Introduction

The System Information (SI) scheduling and content have been discussed in [1]

 REF _Ref434066302 \r \h 
 \* MERGEFORMAT [2]. This contribution addresses additional open aspects to be considered based on eMTC related agreements and the specific requirements identified for NB-IOT feature.
2 Discussion

2.1 NB-IOT SI design
RAN2 agreed "LTE, including eMTC, is used as a starting point for the analysis, for SI; enhancements will be considered". The email discussion [1] covers general aspects from the legacy LTE SI design, such as, whether to limit the size of MIB or to group the content in different SIB(s) depending on the purpose or to allow scheduling SIB(s) with different periodicities or to send multiple SIB(s) in same SI message or to allow future extensions of the SIB(s). During Rel-13 eMTC WI, it was raised as a requirement that Rel-13 LC/EC UEs could acquire the SI with times comparable to legacy LTE. Therefore, the Rel-13 LC/EC SI windows were only extended up to 200ms to include larger values that allow the network to send the required repetitions of a given SI message for UEs in shallow enhanced coverage (EC), which is also referred as CE mode A by RAN1. However, it is expected that a UE in deep EC, which is also referred as CE mode B by RAN1, has to combine the different repetitions of the SI message across different SI windows, as shown in approach A in Figure 1. In addition, RAN1 agreed that Rel-13 LC/EC UEs will support parallel interleaved reception of up to 4 SI messages due to their buffer capabilities i.e. 8 HARQ processes are still supported while in CE mode B only 2 HARQ processes are used for unicast. If this same approach is adopted to NB-IOT, it will increase the UE cost/complexity when the NB-IOT design is driven by the requirement that all NB-IOT UEs could tolerate longer delays than legacy LTE ones. Therefore, we propose that NB-IOT UEs are not required to decode NB-IOT SI (nSI) messages in parallel. Taken that as a baseline, if Rel-13 LC/EC SI window length is maintained for the nSI messages, this would imply that the network might need to wait longer times before being able to change the SI messages in order to give enough time for the UEs in deep need of EC to receive all copies of each SI, as shown in approach B in Figure 1. Alternatively, the nSI window length could be extended, as shown in approach C in Figure 1, considering that, as previously mentioned, the range of values for the SI window length was extended to {20, 40, 60, 80, 120, 160, 200} ms for eMTC (although the range of SI periodicity values is the same as legacy one).
Proposal 1. To confirm that the SI design concept of legacy LTE and Rel-13 eMTC is also used by NB-IOT except that NB-IOT UEs are not required to combine SI messages across different SI windows (as NB-IOT UEs should be able to tolerate longer delays than legacy UEs), as shown in Approach B or C.
Proposal 2. To discuss if NB-IOT SI window length needs to be further extended compared to eMTC design (which is extended up to 200ms). If this is agreed, the NB-IOT SI periodicity would also need to be extended in order to not overlap the SI windows of different SI messages.
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Approach B)  UE combines/decodes Rel-13 nSI msg.(s) across different nSI windows sequentially

Approach C)  UE combines/decodes Rel-13 nSI msg.(s) within the same extended nSI window
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Figure 1. Approaches to enable the required repetitions of NB-IOT SI (nSI) messages
2.2 SIB1 design
It will be FFS whether NB-IOT SIB1 (nSIB1) has same or different periodicity than legacy LTE or eMTC SIB1 until the physical layer design is defined. On the other hand, if we take the assumption that legacy SI design is still applicable and some of the other nSIB(s) scheduling information is sent in nSIB1, the following eMTC agreements would also be applicable to NB-IOT since the NB-IOT UEs also need to know in which boundaries the nSIB1 could be changed in order to combine nSIB1 messages with same content and, in addition, if the maximum size of nSIB1 is also limited would also help in order to reduce the amount of repetitions required (with details pending RAN1 inputs).
The duration over which the content of SIB1bis cannot change is either a/ fixed in the specification or b/ determined from a table where the index to the table is included in MIB (same index as used by RAN1 to determine TBS, etc)

Maximum SIB1bis size in range of existing SIB 1 plus some extra (Final value and intermediate values is TBD)

Proposal 3. To define the duration over which the content of NB-IOT SIB1 cannot be changed; details FFS pending RAN1 progress.

Proposal 4. To define the maximum size of NB-IOT SIB1 based on Rel-13 NB-IOT SIB1 content plus some extra room for future extension aiming to minimize its size; details FFS pending RAN1 progress.
2.3 SI indication of change
In RAN2#91bis it was agreed that the SystemInformationValueTag will be included in NB-IOT MIB to enable the fast detection when the SI is changed. For Rel-13 eMTC, it was agreed to also define new indications to differentiate which system information actually has changed in order to minimize the UE efforts in acquiring the SIBs aiming to also reduce UE power consumption. Same proposal could also benefit to Rel-13 NB-IOT UE, although we prefer to wait for the details of the outcome of the ongoing related eMTC discussion [3].
Proposal 5. To define new indications of which actual system information has changed to avoid having to re-acquire all SI messages when SystemInformationValueTag changes its values; FFS on details to wait for the outcome of related discussion on eMTC).

NB-IoT use case targets UEs that will be connected to the network for a very short time of period, therefore the eMTC agreement that connected mode UEs do not need to receive the indication of SI changes through paging would also be applicable to NB-IoT.

Proposal 6. The UE is not required to detect SIB changes while being in RRC CONNECTED. The NW may release the UE to RRC IDLE if it wants the UE to acquire changed SIB(s) or provide the updated SIB by dedicated signalling.

On the other hand, the SI notification indication though paging for idle mode UEs would still be applicable considering the optimizations agreed on eMTC related to the indication through common control channel when no paging message has been sent.

Proposal 7. A UE in RRC IDLE can be notified of system info change and/or EAB update (if EAB is supported for NB-IOT) through paging message (as in legacy and eMTC) or using the control channel (M-PDCCH) in the legacy paging occasions when a paging message is not sent (as agreed in eMTC).
3 Conclusion

This contributions analyses open aspects related to the System Information design and proposes the following:
Proposal 1.
To confirm that the SI design concept of legacy LTE and Rel-13 eMTC is also used by NB-IOT except that NB-IOT UEs are not required to combine SI messages across different SI windows (as NB-IOT UEs should be able to tolerate longer delays than legacy UEs), as shown in Approach B or C.
Proposal 2.
To discuss if NB-IOT SI window length needs to be further extended compared to eMTC design (which is extended up to 200ms). If this is agreed, the NB-IOT SI periodicity would also need to be extended in order to not overlap the SI windows of different SI messages.
Proposal 3.
To define the duration over which the content of NB-IOT SIB1 cannot be changed; details FFS pending RAN1 progress.
Proposal 4.
To define the maximum size of NB-IOT SIB1 based on Rel-13 NB-IOT SIB1 content plus some extra room for future extension aiming to minimize its size; details FFS pending RAN1 progress.
Proposal 5.
To define new indications of which actual system information has changed to avoid having to re-acquire all SI messages when SystemInformationValueTag changes its values; FFS on details to wait for the outcome of related discussion on eMTC).
Proposal 6.
The UE is not required to detect SIB changes while being in RRC CONNECTED. The NW may release the UE to RRC IDLE if it wants the UE to acquire changed SIB(s) or provide the updated SIB by dedicated signalling.
Proposal 7.
A UE in RRC IDLE can be notified of system info change and/or EAB update (if EAB is supported for NB-IOT) through paging message (as in legacy and eMTC) or using the control channel (M-PDCCH) in the legacy paging occasions when a paging message is not sent (as agreed in eMTC).
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