Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG2 #100 Meeting
R2-1713106
Reno, USA, 27th Nov -1st Dec 2017










resubmission of R2-1711215

Agenda Item:
9.14.3
Source: 
Huawei, HiSilicon
Title:
Accumulation across SIB1-BR/SI modification period
Document for:
Discussion and Decision
1 Introduction
In RAN1#88bis, #89 and RAN2#99 meetings, system information acquisition time reduction was discussed and the following agreements were made. 
	Agreement in RAN1#88bis:
· Techniques for system acquisition time reduction to be considered:
· PSS/SSS
· Enhanced (e.g. repeated) PSS/SSS based on PSS/SSS or NPSS/NSSS design
· Use of NPSS/NSSS on NB-IoT anchor carrier
· PBCH
· Enhanced (e.g. repeated) PBCH based on PBCH or NPBCH design
· Use of NPBCH on NB-IoT anchor carrier
· Combining across 40-ms PBCH periods (unless already part of Rel-14 demodulation requirements)
· New mechanism allowing to skip MIB message reading
· SIB1-BR
· Additional repetitions of SIB1-BR
· Accumulation across SIB1-BR modification periods (unless already part of Rel-14 demodulation requirements)
· New mechanism allowing to skip SIB1-BR reading
· E.g. SI update indication or other indication in MIB or another channel
· SI messages
· Additional repetitions of SI messages
· New mechanism allowing to skip SI message reading
· E.g. SI update indication or other indication in MIB or another channel
Agreement in RAN1#89:
· In addition to the technique for system acquisition time reduction agreed to be considered in RAN1#88bis, the following technique can be considered:
· SI messages
· Accumulation across SI modification periods
Agreement in RAN2#99:
· Regarding accumulation across SIB1-BR/SI modification periods, we intend to capture what has been provided in the LS to RAN4 in the next meeting and send an LS to RAN4 for information.




In this contribution, we will discuss accumulation across SIB1-BR/SI modification periods in details from RAN2 point of view.
2 Discussion
2.1 Accumulation across SIB1-BR modification period
In RAN2#97 meeting, the following agreements on accumulation during SIB1-BR modification period were made. 
	Agreements
RAN2 confirms that the repetitions SIB1-BR and SIB1-NB can be accumulated using the same SIB1 scheduling information during the modification period associated with each SIB1 (which is 5.12 sec for BL/EC UEs and 40.96 sec for NB-IoT UEs).

If required, a BL/CE UE can accumulate more repetitions of SystemInformationBlockType1-BR during the modification period of SystemInformationBlockType1-BR, without re-reading MIB for schedulingInfoSIB1-BR.

If required, a NB-IoT UE can accumulate more repetitions of SystemInformationBlockType1-NB during the modification period of SystemInformationBlockType1-NB, without re-reading MIB for schedulingInfoSIB1-NB.




Obviously, there is still no agreement on accumulation across SIB1-BR/SI modification periods. 
For accumulation during SIB1-BR modification period, it is relatively straightforward for UE implementation as the contents of SIB1-BR (except for Hyper-SFN) and the SIB1-BR scheduling information are not changed during the SIB1-BR modification period. 
It is beneficial for latency reduction of SIB1-BR acquisition if the UE starts acquiring SIB1-BR at the start of a modification period (e.g. T1 in Figure1), as the UE could accumulate more SIB1-BR repetitions in this modification period. However, if the UE starts acquiring SIB1-BR towards the end of modification (e.g. T2 in Figure1), there may not be enough SIB1-BR repetitions for accumulation in this modification period. Then the UE has to re-accumulate SIB1-BR repetitions in next modification period, which leads SIB1-BR acquisition delay.
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Figure1 SIB1-BR repetitions accumulation during modification period
In order to reduce the delay of SIB1-BR acquisition further, accumulation across SIB1-BR modification periods is being considered in RAN1/2. For accumulation across SIB1-BR modification periods, UE should take care in case of a change of SIB1-BR. If the UE starts accumulation of SIB1-BR repetitions at the end of a modification period, the UE may need to accumulate SIB1-BR repetitions in the next modification period in which the content of SIB1-BR is changed. In this case, the UE may be difficult to decode the accumulated SIB1-BR. 
Here, the following changes will lead to SIB1-BR changes.

a) The change of hyperSFN every SFN cycle (i.e. every 10.24s)

Currently, the modification period is much longer than the SFN cycle in eMTC. Then the issue of hyperSFN change in every SFN cycle also exists in the accumulation during modification period. We can assume the hyperSFN does not change during the modification period. Thus, it has been agreed it is applicable to accumulate during the modification period. For accumulation across modification period, we can make the same assumption. Then there will be no problem to apply the accumulation across modification period in case of hyperSFN changes. 

b) The change of value TAG

In this case, there are only changes in other SIBs, which will trigger paging message. As UEs does not know whether there is changes in SIB1-BR or not, it is much safer for UEs to re-accumulate from the next modification period in case of paging with change notification.
c) The change of the contents of SIB1-BR except hyperSFN and value TAG
To address this issue, UE can make use of the paging, which may carry SI change notification and the indication of EAB/ETWS/CMAS notification. For SI change notification, the eNB may change the scheduling information of other SIBs or the contents of SIB1-BR except the mentioned scheduling information. For the indication of EAB/ETWS/CAMS notification, the eNB may change the scheduling information of SIB14/SIB10/SIB11/SIB12 or the content of above SIBs. Thus, when the UE detects paging carrying SI change notification and/or the indication of EAB/ETWS/CMAS notification in a modification period, the UE stops accumulating SIB1-BR repetitions in the end of the modification period and re-starts accumulating SIB1-BR repetitions in the next modification period. 
Obviously, the above cases could be left to UE implementation and there is no any impact on RAN2 specification.
Observation1: The SIB1-BR repetitions can be accumulated using the same SIB1 scheduling information across the modification periods in case of no paging carrying SI change notification and/or the indication of EAB/ETWS/CMAS notification.
Proposal1: Accumulation across SIB1-BR modification period does not impact RAN2 specification and it can be left to UE implementation.
2.2 Accumulation across SI modification period
Currently, there is still no agreements on accumulation across SI modification periods or during SI modification period. We think the agreements on accumulation during SIB1-BR modification period also apply for SI except SI carrying SIB10/SIB11/SIB12/SIB14 in case of receiving the indication of EAB/ETWS/CMAS notification. Since above SIBs may change during SI modification period.
Proposal2: RAN2 is confirmed that the SI repetitions can be accumulated using the same SI scheduling information during the modification period associated with each SI except SI carrying SIB10/SIB10/SIB12/SIB14 in case of receiving the indication of EAB/ETWS/CMAS notification.
For accumulation across the SI modification period boundary, the difference from accumulation across SIB1-BR modification is the SI scheduling information is carried in SIB1-BR. Obviously, the SI scheduling information will not be changed during the modification period. Another difference is SI may change during SI modification period due to EAB/ETWS/CMAS. If there is no SI change notification or the indication of EAB/ETWS/CMAS notification across the modification period, UE can use the same SI scheduling information to accumulate SI repetitions across the modification periods. If there is no SI change notification but there is indication of EAB/ETWS/CMAS notification across the modification period, UE can use the same SI scheduling information to accumulate SI except SI carrying EAB/ETWS/CMAS. It is the same as that of SIB1-BR accumulation across modification period that this is left to UE implementation and does not impact RAN2 specification.
Observation2: The SI repetitions can be accumulated using the same SI scheduling information across the modification periods in case of no SI change notification and no indication of EAB/ETWS/CMAS notification. In case of indication of EAB/ETWS/CMAS notification and no SI change notification, the SI rather than SI carrying SIB10/SIB11/SIB12/SIB14 can be accumulated using the same SI scheduling information across the modification periods.
Proposal3: Accumulation across SI modification period does not impact RAN2 specification and it can be left to UE implementation.
An LS [1] is provided to send to RAN1/4 for information.
3 Conclusion and Proposals
In this contribution, we discuss accumulation across SIB1-BR/SI modification periods, and we observe and propose that:
Observation1: The SIB1-BR repetitions can be accumulated using the same SIB1 scheduling information across the modification periods in case of no paging carrying SI change notification and/or the indication of EAB/ETWS/CMAS notification.
Proposal1: Accumulation across SIB1-BR modification period does not impact RAN2 specification and it can be left to UE implementation.

Proposal2: RAN2 is confirmed that the SI repetitions can be accumulated using the same SI scheduling information during the modification period associated with each SI except SI carrying SIB10/SIB11/SIB12/SIB14 in case of receiving the indication of EAB/ETWS/CMAS notification.
Observation2: The SI repetitions can be accumulated using the same SI scheduling information across the modification periods in case of no SI change notification and no indication of EAB/ETWS/CMAS notification. In case of indication of EAB/ETWS/CMAS notification and no SI change notification, the SI rather than SI carrying SIB10/SIB11/SIB12/SIB14 can be accumulated using the same SI scheduling information across the modification periods.
Proposal3: Accumulation across SI modification period does not impact RAN2 specification and it can be left to UE implementation.
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