3GPP TSG-RAN WG2 Meeting#99



             R2-1712337
Reno, Nevada, USA, 27th November -1st December 2017
Source: 
ZTE

Title: 
Remaining issue for system acquisition time reduction in eFeMTC
Agenda item:
9.14.3
Document for:     Discussion and Decision
1 Introduction
In the WI of even further enhanced MTC for LTE (RP-171427), the following optimization objective is given:

	· Reduced system acquisition time [RAN1 lead, RAN2, RAN4]

·     Improved cell search and/or system information (including MIB and SIB1-BR) acquisition performance


In RAN2#99bis meeting, RAN2 have the following agreements for system acquisition time reduction in eFeMTC:
	- Indicate in MIB whether there has been or not a system information change for a certain period of time. It is FFS how such period of time is provided.

- The indication in MIB is provided with 1 bit.

- The indication for EAB is FFS.


In this paper, we will further discuss the implement way for the agreements and also discuss other remaining issues. 
2 Discussion
2.1 Issue of 1 bit change indication for a predefined period 
RAN2 has agreed to introduce 1 bit in MIB to indicate whether there has been or not a system information change for a certain period of time. As we have discussed in previous meeting, if definition for the certain period of time (e.g., change duration “x”) is not so suitable, such 1 bit change notification may have the following issues:
· Issue1: If the duration “x” of the indication is shorter than the UE PSM sleep time, the UE needs to keep checking SIB1-BR for the entire duration that the single bit in MIB is set, even in this duration the SIB1-BR hasn’t changed any more(after previous change). That may means unnecessary reading of SIB1-BR.
· Issue2: If the duration “x” of the indication is longer than the UE PSM sleep time (see case 3 in Figure 1), the UE cannot use this indication in the MIB. After the PSM, the UE would find the bit is set to “unchanged” even the bit had been set to “changed” during the past “x” duration since the change of SIB1-BR only can be indicated during such pre-defined “x” duration. So the UE must read SIB1-BR in order not to miss any change of SIB1-BR.
· Issue3: if such 1 bit change notification would be used in the use case of back to another (cell2) from one cell (cell 1) to another (cell2), the UE should record the time duration (e.g. time duration “y”) between leaving the cell2 and back to cell2. And if the duration “x” is longer than “y”, with the same reason as issue2, the UE also cannot use this indication in the MIB.
So we think it’s very hard for the network to set a suitable “x”. As we know, one of the power efficient requirements for the IoT devices would be battery life of ten or even twenty years,  so many of the IoT devices may be set to long PSM. If the network wants to apply such 1 bit change notification to as many UEs as possible, the network would set the x to a very large value, but this will cause the issue1 more serious. In another word, if the network sets the “x” to an acceptable large value, it’s very possible that only a small number of devices can make use of this indication in all the use cases. So we need a trade-off value for this period of time which can be compatible with different types of UEs. 

2.2 Implementation alternative
In order to find a better implementation way for the agreed 1 bit change indication, in the following Figure 1 we give an alternative for definition of this Change_Ind bit in MIB in order try to simplify the setting of predefined change duration. And it also can help to minimize unnecessary reading of the SIBs by the UE (partially resolving the issue1).
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Figure 1
As the explanation in above Figure 1, in this option, two predefined change durations would be used. For example, the first change duration is “T1” which can be somewhat long, e.g, 4 hours. The second change duration is “T2” which would be somewhat short and shorter than T1, e.g., 1 hour. Moreover, we use the Change_Inds in the two continuous MIBs to indicate the SIB changes status in different predefined change durations. For example, the Change_Ind in the first MIB in which the systemFrameNumber is even is used to indicate whether the SIBs has changed in the long predefined change duration, and the Change_Ind in the second MIB in which the systemFrameNumber is odd is used to indicate whether the SIBs has changed in the short predefined change duration.
We can further explain how the eNB and UEs use this Change_Ind respectively:

· For eNB: From the time when the eNB changes the SIBs, the eNB will set the Change_Ind in the MIB in which the systemFrameNumber is even to “1”(with meaning of SIBs “changed” in this long predefined change duration). 4 hours later (i.e., after end of the long predefined change duration), the eNB will reset this Change_Ind to “0” (with meaning of SIBs “unchanged”). At the same time, the eNB will set the Change_Ind in the MIB in which the systemFrameNumber is odd to “1”. 1 hour later (i.e., after end of the short predefined change duration), the eNB will reset this Change_Ind to “0”.
· For UEs: For a UE whose PSM is shorter than the long predefined change period and longer than the short predefined change period, the UE only needs to check the Change_Ind in the MIB in which the systemFrameNumber is even (the UE still needs to receive all the MIBs but only check the Change_Ind in one MIB of the two continuous MIBs). For a UE whose PSM is shorter than the short predefined change period, the UE only needs to check the Change_Ind in the MIB in which the systemFrameNumber is odd.
In the scenario of only once change of SIBs during the long predefined duration, this alternative can obviously reduce unnecessary reading of the SIBs by the UE whose PSM is shorter than the short predefined change period.
We make a simple comparison between the two alternatives:

· Alt1: the Change_Ind in each MIB indicates that SIBs has changed during a predefined change duration T

· Alt2: the Change_Ind in the MIB in which the systemFrameNumber is even indicates that SIBs has changed in the long predefined change duration T1, and the Change_Ind in the MIB in which the systemFrameNumber is odd indicates that SIBs has changed in the short predefined change duration T2.
	
	Alt1

(T=4 hours)
	Alt2

(T1=4 hours, T2=1hour)

	UE1 with PSM of 0.1 hour
	reading SIBs for up to 24 times
	reading SIBs for up to 6 times

	UE1 with PSM of 0.5 hour
	reading SIBs for up to 8 times
	reading SIBs for up to 2 times

	UE2 with PSM of 2 hours
	reading SIBs for up to 2 times
	reading SIBs for up to 2 times


If we want to further reduce the SIB reading times for Alt1, the T in Alt1 should be decreased. But that will casue more UEs whose PSM are longer than T cannot use this Change_Ind in the MIB. That’s also not desired. We can say it’s easier for the Alt2 to achieve trade-off between the UEs who can and cannot use this Change_Ind.
Proposal 1: It’s suggested to use the Change_Inds in the two continuous MIBs to indicate the SIB change status in the long predefined change duration and the short predefined change duration respectively.

2.3 Specification impacts 
The predefined change durations T1 and T2 can be hard-coded in the specification.
	MasterInformationBlock
-- ASN1START

MasterInformationBlock ::=


SEQUENCE {


dl-Bandwidth





ENUMERATED {












n6, n15, n25, n50, n75, n100},


phich-Config





PHICH-Config,


systemFrameNumber




BIT STRING (SIZE (8)),


schedulingInfoSIB1-BR-r13


INTEGER (0..31),


systemInfoChangeInd-BR-r15


BOOLEAN,
spare







BIT STRING (SIZE (4))

}

-- ASN1STOP

MasterInformationBlock field descriptions
dl-Bandwidth

Parameter: transmission bandwidth configuration, NRB in downlink, see TS 36.101 [42, table 5.6-1]. n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on.

phich-Config 

Specifies the PHICH configuration. If the UE is a BL UE or UE in CE, it shall ignore this field.

schedulingInfoSIB1-BR

This field contains an index to a table that defines SystemInformationBlockType1-BR scheduling information. The table is specified in TS 36.213 [23, Table 7.1.6-1 and Table 7.1.7.2.7-1]. Value 0 means that SystemInformationBlockType1-BR is not scheduled.
systemInfoChangeInd-BR
The UE whose length of PSM is longer than 4 hours shall not check this field. The UE whose length of PSM is shorter than 4 hours and longer than 1 hour shall check this field in the MIB in which the systemFrameNumber is even. The UE whose length of PSM is shorter than 1 hour shall check this field in the MIB in which the systemFrameNumber is odd.  

Value TRUE of this field indicates that SIBs has changed and that UE shall acquire SystemInformationBlockType1-BR.



3 Conclusion

Based on the analysis in this paper, we have the following observations and proposals:
Proposal 1: It’s suggested to use the Change_Inds in the two continuous MIBs to indicate the SIB change status in the long predefined change duration and the short predefined change duration respectively.
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