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1 Introduction

This email discussion "[99#46][MTC] Identifying the use cases for skipping SIB1-BR" aims to progress the work started in RAN2#99 on skipping SIB1-BR within the agenda item of system acquisition time enhancements in [efeMTC for LTE].
It may take several repetitions of reception for a UE in CE to be able to read SIB1-BR which is wasteful of UE power especially if the result of doing this is to find that there has been no change in SI. A table showing typical MIB and SIB acquisition times for Cat M1 UEs in CE can be seen in [1].
Companies are encouraged to add more use cases in discussion point 4.
In addition to considering the use cases for skipping SIB1-BR this is an opportunity for companies to provide comments on ideas for implementation. Contributions on this topic that were submitted in RAN2#99 have been incorporated here for consideration.
1.1 Background

In RAN#75 a new WI on “even further enhanced MTC for LTE” (efeMTC) was approved. One of the objectives of the WI is to reduce system acquisition time in efeMTC.
	· Reduced system acquisition time [RAN1 lead, RAN2, RAN4]
· Improved cell search and/or system information (including MIB and SIB1-BR) acquisition performance.


In addition, in RAN1#88bis and #89 meetings, the topic was discussed and following agreements were drawn:

To RAN2 and RAN4:
ACTION: 
RAN1 respectfully asks RAN2 and RAN4 to provide feedback on above mentioned techniques regarding system acquisition time reduction for BL/CE UEs, and whether any of the techniques are already or expected to be part of Rel-14.
	Excerpt from Agreement in RAN1#88bis:
· Techniques for system acquisition time reduction to be considered:
· SIB1-BR
· New mechanism allowing to skip SIB1-BR reading
· E.g. SI update indication or other indication in MIB or another channel


2 Points for discussion
2.1 Use Cases 
Companies are asked to comment on skipping reading SIB1-BR in the following use cases. 

For example; Does the use case result in worthwhile power saving? Is there a preferred implementation? Are there practical constraints or consequences?
This is also an opportunity to add more use cases and implementation suggestions.
2.1.1 UE moves from cell 1 to cell 2

Discussion point 1
When changing from one cell to another [1] the UE would normally need to check SI which can be different between cells.
An indication is necessary to indicate to UEs that it is not necessary to read SIB1-BR on the change from one cell to another. The following options have been presented
Option 1: Indication in MIB (Note: Discussion point 5, below, covers possibilities for this option in more detail)
Option 2: Indication in another channel

Option 3: SIB delta indication

Table 1. Company's view on the cell to cell use case 

	Company
	Company’s view

	Sierra Wireless
	· This is a worthwhile use case especially for UEs that are mobile, Option 1 is preferred.
· Option 3 seems to require SI in Cell 1 to be read and makes the SI longer. The advantage of this is not clear.

	Huawei
	· As discussed in the previous meeting, most companies did not think it would be common that SI is the same across cells. If some possibility can be identified to use cell 1 SI in cell 2 (e.g. if SIB1 is the same), then there would be a benefit of indicating which Sis are common (e.g. area ID concept that is used in NR).
· Currently UE is allowed to store/cache system information of previously visited cells, valid for up to 24 hours if the value tag has not changed on the next visit. We should also investigate whether there is a possibility to enhance this for speeding up access after cell reselection. One option is of course to use a MIB bit as discussed in section 2.1.2 when UE first reselects to the cell, it can check the MIB bit instead of the value tag.
 

	GTO
	· When UE moves from one cell to another, the Neighbor cell list will change. And since the scheduling Info for all the SI’s is in SIB-1, UE will have to read SIB 1 to know where the other SI’s are scheduled. If we assume there is a scenario or use case where the UE’s neighbor cell list will not change even after moving from Cell 1 to 2, in case an indication in MIB will do. 


	Ericsson
	· When camping in a new cell, the UE needs to make sure that it has valid system information of the new cell

· Regarding Option 1; if UE is moving from one cell to another, we do not prefer the solution described in discussion point 5. We do not think the benefits would be significant if it is indicated whether the UE needs to acquire SIB1-BR in the new cell based on system information provided in the original cell. Even if most of the information may turn out to be the same, this would require the network to indicate the changes for every possible neighboring cell.
· The only thing beneficial for SI acquisition time for discussion point 1 would be an extension of the existing signaling that cells are in SFN-sync, to include more parts of the SI than only the MIB.


	Qualcomm
	· At least each cell has different cell identity (carried in SIB1/SIB1-NB). Furthermore, access control information can be different in each cell (one cell has barring while other cell does not).

· As pointed out by Huawei, UE can store SIBs for a period of time to avoid reading. For NB-IoT MIB-BR has systemValueTag and but for eMTC some (e.g. 2) bits of the systemValueTag could be added. UE can use the systemValueTag from MIB-NB (or shorter version from MIB) to decide if stored SIBs are sufficient. To make it even more useful, access control active/not active bit can also be added to MIB.

	ZTE
	· Agree with Qualcomm’s first comment. Then it’s no need to consider skipping SIB1-BR in cell 2 with the assumption cell 1 and cell 2 may use the same SIB1-BR.
For the case mentioned by Huawei, we think it requires the UE to store the SIBs for several different cells. If this is possible for the UE, we think this case can be considered, that is, the UE could skip reading the SIB1 and/or other SIBs if it has stored them previously and find the current SIBs are the stored one (SIB unchanged) based on the indication in MIB when it re-enters this cell.

	LG
	· We wonder how often the SIB1-BR is same between the neighbor cells. We need to consider not only SI information but also such as cell access information, valueTag and trackingAreaCode cases. Nevertheless if we still seek when/how to skip SIB1-BR, option 1 can be considered and how the neighbor cells share their SIB1-BR information and provide it to the UEs.

	Intel
	· First RAN2 should clarify/confirm the target cases: (1) operation of UEs in RRC_IDLE and/or RRC_CONNECTED, and (2) acquisition of MIB and SIB1-BR, or any SIB (including MIB and SIB1-BR). Our assumption is that we target UEs in RRC_IDLE and any SIB.

· Considering legacy LTE SI framework, it is not clear to us the cases when network can indeed signal that all SI is kept same across different cells. In our understanding this should be the first question to be addressed. E.g. the neighboring information, most likely vary from cell to cell, if so, UE would always need to acquire SIB1-BR in order to get the scheduling information of related SIBs. Moreover there would still be cell specific SI that would need to be acquired by the UE for the new cell.

· Therefore until the use cases are not clear, it is difficult for us to provide preference on a solution. 

· 

	MediaTek
	· When UE moves from one cell to another, it needs to have valid SI. SI, which is unlikely to be common across cells.
· Since UE may store SI of previously visited cells, some indication or value tag in MIB-NB may help UE determine whether the stored SI can be used and thus skip SIB1-BR reading.


2.1.2 UE waking from PSM

Discussion point 2
A UE that awakes from PSM normally reads SIB1-BR see if a change has happened while it was asleep. Some indication in MIB seems to be the main candidate solution in this use case.
Table 2. Company's view on the wake from PSM use case 

	Company
	Company's view

	Sierra Wireless
	· This seems like a good use case where UEs can save power by avoiding reading SIB1-BR on every PSM cycle.

	Huawei
	· This looks like a good idea. In our understanding the NW must set this bit for a duration equal or longer to the longest configured DRX cycle in the network. If this is the case, then a UE with a shorter DRX cycle than the largest in the system, but longer than the BCCH MP needs to keep checking SIB1 for the entire duration that the MIB bit is set. This doesn’t seem like a big problem because the normal case is that SI is not changed, so most of the time we can avoid SIB1 reading.

· We also need to discuss what to do about the 24 hours validity timer. We assume UE will still need to discard SIBs after 24 hours, however timer may be reset if the MIB bit is not detected?

	GTO
	· Agree with Huawei on this. The duration should be longer than longest configured DRX cycle so that when UE wakes up, it can read the SIB1 BR.

	Ericsson
	· This use case may bring some gains by avoiding reading SIB1-BR after the UE wakes up from PSM. This is very similar case to the eDRX cycle case, which we discuss in discussion points 4 and 5 below. 

· The PSM cycles may be quite long, and therefore the power consumption for SIB1-BR acquisition could be minor relative to the deep sleep power consumption. However, this is true for any reduced signaling or optimization for the PSM case and there would be no drawback from having the indication in MIB. But as illustrated in the scenario 3 in Figure 1, with long PSM cycles the indication may become useless due to too short timer for the indication.  

	Qualcomm
	· When UE comes out of PSM it must make access (either to send application data or perform TAU). Therefore PSM provides power benefit when PSM duration is long, e,g, 24 hours. Therefore, it seems very restrictive for network to indicate change in SIB for such a long period.

· For eDRX it may be feasible to singal SIB change during this period.

	ZTE
	· We agree it’s a worthwhile use case.

	LG
	· As PSM cycle is very long, so we wonder how often the UE has chance to skip reading SIB1-BR after waking from PSM.

	Intel
	· This proposal is not essential as a UE in PSM has to always get RRC_CONNECTED in order to perform periodic TAU upon expiry of T3412 timer (which accounts for the time that UE is in RRC_IDLE and later in PSM).

	MediaTek
	· We agree that the use case may be helpful, but the benefit may also be limited since PSM cycle is very long.


2.1.3 Indications to IDLE mode UEs

Discussion point 3
A new indication to accompany the systemInfoModification / systemInfoModification-eDRX -flags in Paging message/Direct Indication Information. With the new indication eNB can indicate, whether a UE in IDLE mode must acquire the SI. [3]
Table 3. Company's view on the use case for IDLE mode UEs 

	Company
	Company's view

	Sierra Wireless
	· Seems worthwhile, more details needed.

	Huawei
	· Is there any case where SI is updated and idle mode UEs are not required to obtain those? It’s not very clear to us what the use-case is.

	GTO
	· Not clear to us what it actually means.

	Ericsson
	· A mechanism already exists for the eNB to skip transmitting the systemInfoModification -indication for update if it thinks that the SI is not critical. This also makes it possible to avoid classifying certain SI messages explicitly if it is critical to be acquired or not, and no signaling for the UE is needed regarding this classification. If critical system information, e.g. paging related, is going to be updated, the UEs will be notified, otherwise eNB doesn’t need to transmit the systemInfoModification -indication since the UE has to validate system information before access which is the intended outcome of the solution described here.
· 

	Qualcomm
	· Don’t see what is missing from the existing mechanism to signal SIB change to idle mode UEs. Sure there are some SIBs (e.g. SIB-14) UE does not need to read while it remains in idle. Other SIBs required for idle mode operation (e.g. cell reselection, paging etc) will be read by UE when change indicated by network.

	ZTE
	· Not clear the use case and intention.

	LG
	· Agree with Ericsson. It can be considered as one of network implementation that if network thinks only minor things are changed in system information, cell does not have to send paging message with systemInfoModification. However, it seems very risky that UE does not care system information, even though one of them has changed.

	Intel
	· We do not see any use case that requires optimizing the way that UEs in RRC_IDLE are notified of SI changes.


2.1.4 Other use cases

Discussion point 4
This is a place for any additional use cases to be presented.
Table 4. Company's suggestions with some supporting details.
	Company
	Company's suggestion(s)

	Ericsson
	·  Short eDRX for DL reachability: When eDRX cycle is configured longer than SI modification period, the UE would need to read MIB and SIB1-BR to see if a SI change has happened while it was asleep. An example use case is actuators etc. where the DRX cycle is configured quite short, but longer than modification period, and the UE wakes up to monitor paging/downlink transmissions, but not transmitting in uplink. A valueTag-flag in MIB seems to be the best candidate solution in this use case.
· Frequent UL reporting: Another use case to consider is when a UE would have frequent but small uplink transmissions (e.g. reporting every 1 or 5 minutes), which means that the UE is required to read MIB and SIB1-BR every time when returning from IDLE mode to see whether ACB and/or EAB is enabled. An ACB and/or EAB indication in MIB seems to be the main candidate solution in this use case.

	ZTE
	· There is the case in legacy LTE that the UE needs to read SIB1-BR when the UE enters a cell from out of coverage. In this case, the UE maybe cannot get paging message/Direct Indication Information since the UE may not have the updated SIB2.
This case may be similar with 2.1.2, but the time period between the UE out of coverage and back to the cell is unpredictable.


2.1.5 Indications in MIB
Discussion point 5
An indication in MIB is popular in various forms, companies are therefore asked to consider some options that may be applicable to the use cases
Option 4a A full version count of 5 bits, similar to what is used in MIB-NB. This would be redundant information given that this count is also in SIB1-BR. The count would also occupy all of the available spare bits.

Option 4b Split the full 5 bit version count bits between successive MIB transmissions [4]. This requires more MIB reading resources and synchronisation needs to be accommodated.

Option 5a A version count of two bits spanning 4 H-SFN counts [3]
Option 5b A version count of one bit spanning 1 H-SFN count [3]
Option 6 A single change indicator bit that indicates only that SIB1-BR has changed [2] within a known time. This is not a value tag count. The suggested idea was discussed in RAN2#99, where companies requested more information to clarify it. Please see Annex A for an explanation.
Table 5. Company's view on the options for indications in the MIB 

	Company
	Company's view

	Sierra Wireless
	· In general an indication in the MIB is preferred. Option 6 is preferred for this, and can have a configurable duration for the indication.

	Huawei
	· A single bit looks like a good option for current cell SI. If the bit is set the UE should read SIB1 to check the value TAG. The NW needs to set the bit for a duration equal or longer to the longest DRX used in the system to support same cell (i.e. no mobility). To support cell reselection (e.g. UE has moved away from the cell, then returns later) the bit may need to be set for longer, since UE may have been away for up to 24 hours. 

	GTO
	· We are not totally convinced on the benefit, and if agreed change time impacts amount of power saving.

·  A UE sleeping longer than the change time X of the bit in the MIB would not benefit at all. 

· If multiple changes occur, within time X. From each change time X needs to be added/refreshed and during that time all devices awakening several times need to read the SIB1-BR always as multiple changes could have occurred. 

· A device sleeping longer than the time X needs to read SIB1-BR as it may have missed the changes. A device sleeping shorter than X needs to read SIB-BR 1 when the bit is set entire time, as a second change may have occurred during X.

· Small X does not help devices with large sleep periods, large X does not help the devices with short sleep period as the need to read during the setting of X.

· What are impacts on MIB changes for CEmode support? The setting of X and whether there are benefits or not in power saving depends on the number and distribution of the changes. This may vary in the different deployments. Furthermore supporting different eDRX and or maximum PSM cycles and UEs using larger or smaller eDRX cycles has also an impact, so how should X be determined? Or is X also a parameter signaled?


	Ericsson
	· For UEs to be able to omit reading SIB1-BR just to ensure SI has not changed, an indication could be added to MIB, using one or more of the spare bits. This would not be a full system value tag, which would require too many spare bits in MIB. We prefer an indication of 1 or 2 bits, which would indicate whether the system value tag in SIB1-BR has changed within an observation period. The observation period could be predetermined, such as HSFN cycle, or configurable in SI. With 2 bit indication, multiple changes over 3 observation periods (1 value reserved for no change) may be indicated and the UE may avoid reading SIB1-BR for a longer period of time and therefore longer eDRX can be supported. We see no need to replicate the valueTag in SIB1-BR and would rather make use of the fact that SI changes very rarely in practice and only use 1-2 bits in combination with a very long observation period.

	Qualcomm
	· We think option 5a is better as it allows for more frequent SIB1-BR change and detectable by UE. Otherwise 1 bit limits the rate at which SIB1-BR can change.

	ZTE
	· We also agree an indication in the MIB is preferred.
For Option 6, based on our understanding and comments from other companies, we think a single bit change indicator is really not enough and has the following issues:
· Issue1: If the UE PSM sleep time is shorter than the duration “x” of the indication (see figure 2 in Annex), 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). 
· Issue2: If the UE PSM sleep time is longer than the duration “x” of the indication  (see figure 3 in Annex), 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.
So it’s very hard for the network to set the suitable “x”. If the network wants to apply the Option 6 to as many UEs as possible, the network would set the x to a large value, but this will cause the issue1 more serious. In another word, in any above mentioned case, there have some UEs which cannot make use of such indication.

For Option 4a/4b, they follow the scheme moving the systemInforValueTag from SIB1 to MIB in NB-IoT. With consideration on the target of WID, we think at least this option can reduce reading of SIB1-BR for R15 UEs if SIB1-BR has not changed in the above mentioned cases. And the above issues of Option 6 don’t exist. 

Moreover, we agree the understanding that this would introduce redundant information since the systemInforValueTag in SIB1-BR is still needed to be kept for being used by the legacy eMTC UEs. Then we think the indication in MIB can be defined in another way which can also reduce reading of SIB1-BR, as in the following Option 7:
· Option 7:  2 or 3 bits in MIB as an additional Tag (e.g. named commonValuesTag) to indicate several common value sets for SIBs.

·      The reason for introducing such indication is that we think in some case of system information changing, only a few parameters needs to be changed to several frequently-used values. Then we can assume there are only a few value sets for SIBs which will be frequently and repeatedly broadcasted. In other rare cases, some new value sets for SIBs will be used.
·      Each time the UE receives the updated configuration, the UE would check the commonValuesTag in MIB. If the commonValuesTag is a valid value(e.g. “01”), that means the current broadcasted value set is a frequently-used configuration. If it’s the first time for the UE to receive this configuration, the UE would store it with the commonValuesTag in MIB. If later the UE reads the MIB and find that the commonValuesTag in MIB matches a tag of the UE’s stored configuration, the UE would skip reading the SIB1-BR and also other SIBs. If the commonValuesTag in MIB is set to the reseved value(e.g. “11” for 2 bits commonValuesTag), that means the network broadcasts a new value set for the SIBs, the UE will acquire the configuration with the legacy mechanism.
Option 7 can be feasible in all the above use cases (wake up from PSM, enter the cell from out of coverage, back to cell 2 from cell 1). If the UE has stored several system information sets and if the network keeps using one of them or changing among them during a long period time, the UE can skip reading SIBs for a long time which gives large power saving benefit.

	LG
	· We agree that it may be beneficial to provide information about change of SIB1-BR, but we wonder that adding more information in MIB means the UE has to read MIB more frequently, so we need to think about the trade-off issue.

	Intel
	· Please see discussion point 1

	MediaTek
	· We prefer an indication of one bit. If the bit is set, it means that the system value tag in SIB1-BR has changed within an observation period (e.g. H-SFN cycle), and the UE should read SIB1-BR. If longer observation period is needed, indication using 2 bits is also fine.


2.1.6 Indication of EAB change
Discussion point 6
An indication of change of EAB in SIB14 can be useful because this is not included in the system value tag. This can also change more frequently than the other SIB information.
Option 7: Include EAB change as a parameter that is indicated with the same indicator of the change of SIB1-BR by one of the methods considered above.
Option 8 Add a separate one-bit EAB change indication in the MIB, similar to what is in MIB-NB.

Option 9: Other EAB indication suggestions

Table 6. Company's view on the options for indications for EAB 

	Company
	Company's view

	Sierra Wireless
	· Option 8 preferred, a single EAB indication in MIB

	Huawei
	· We don’t think any special handling is needed. The single bit in MIB can be used to indicate SI has changed. Then the UE reads SIB1 to determine whether it further needs to acquire SIB14 (current behavior). Since access barring is intended for the abnormal case, it should not be a common occurrence that EAB is enabled. During EAB “on” the UE should anyway always acquire SIB14 to check the detailed barring information, according to the MIB bit being set as “on” and SIB14 being scheduled in SIB1, so the bit in MIB does not seem so useful. Note that EAB scheduling is different to NB-IOT barring, where the on/off bit in MIB is more useful, because NB-IOT SIB14 can be scheduled even when barring is off – therefore UE just needs to check MIB to see if barring is on or off, whereas for MTC UE has to check SIB1 and the absence of SIB14 in the scheduling information in SIB1 indicates barring is off (i.e. SIB14 is not scheduled when barring is off, and we cannot change that due to legacy UE behaviour). 

	GTO
	· There is no need to introduce another extra bit in MIB just for EAB indication. 

	Ericsson
	· Option 8 is preferred, a separate EAB indication, since EAB may need to be changed more frequently than other SI and the UE needs always check before accessing whether EAB is enabled and if it is subject to EAB. In the example use case described above in section 2.1.4, a UE would anyway need to read MIB always when attempting to transmit. By having the indication in MIB, reading SIB1-BR can be avoided in the case where EAB is not enabled, which should be the most common scenario. If the indication is not set, together with the SI modification indication being not set, which should be usual case for rather frequent uplink reporting, the UE does not need to acquire SIB1-BR as it may assume EAB is not enabled, and carry on with the RRC connection setup/resume procedure after reading MIB.

· Only if the indication is set, the UE needs to acquire SIB1-BR to see the scheduling of SIB14 and then it needs to acquire SIB14. 

· To be useful, this requires the use of the SI value tag indication in MIB as discussed DP5.

· eMTC UE also needs to pass ACB in order to access. However, SIB2 is subject to system info value tag, and therefore it would be indicated in the SI value tag indication in MIB if ACB configuration is changed.

· 

	Qualcomm
	· In real world EAB is more likely to change in  a cell than anything else. Therefore, EAB active in the cell indicator is useful and should be introduced along the same principles as done for NB-IoT. 

	ZTE
	· Considering the difference between eMTC and NB-IoT, we think the justification is not enough clear  and further clarification is still needed 

	LG
	· Already we are using paging message and MPDCCH to indicate EAB parameter modification. This seems enough.

	Intel
	· We do not see any benefit of this indication as the legacy procedure of using the paging/ direct indication information is sufficient.

	MediaTek
	· We do not see the need of a separated bit for EAB. The indication in MIB (Discussion point 5) can ask the UE to read SIB1-BR and further determine whether it needs to acquire SIB14.


3 Summary of the email discussion

Nine companies replied to the email discussion.

Discussion point 1: UE moves from cell 1 to cell 2
When changing from one cell to another [1] the UE would normally need to check SI which can be different between cells.

An indication is necessary to indicate to UEs that it is not necessary to read SIB1-BR on the change from one cell to another. The following options have been presented

Option 1: Indication in MIB (Note: Discussion point 5, below, covers possibilities for this option in more detail)

Option 2: Indication in another channel

Option 3: SIB delta indication
Summary of discussion point 1.

Eight companies expressed at least some support for option 1, indication in MIB. One company did not express a preference based on requiring more clarification of the use cases.

Companies have given several reasons why it is unlikely that the content of the SIB will be the same between cells. Several companies have suggested that we could discuss ways to make this possible. 

There is support of several companies that a UE could store SIB information from more than one cell and use an indication in MIB (option 1) to determine whether that information has changed when re-entering one of those cells.

Proposal 1: Enable a UE to re-use stored SIB information if it can be indicated that it is still valid upon re-entering a cell. Allow this within a 24 hour SIB validity period. Agree to implementation of a new indication within MIB of SIB changes. 
Discussion point 2: UE waking from PSM
A UE that awakes from PSM normally reads SIB1-BR see if a change has happened while it was asleep. Some indication in MIB seems to be the main candidate solution in this use case.

Summary of discussion point 2

Six companies express support for this PSM use case. Three have concerns about whether there are useful gains. Several of the supporting companies also have concerns about usefulness in terms of how long an indication is set and coordination with the 24 hour validity timer.

Proposal 2: Implement an indication of SIB change for the purpose of saving power in the PSM use case.

Discussion point 3: Indications to IDLE mode UEs 
A new indication to accompany the systemInfoModification / systemInfoModification-eDRX -flags in Paging message/Direct Indication Information. With the new indication eNB can indicate, whether a UE in IDLE mode must acquire the SI. [3]
Summary of discussion point 3

Most companies do not see value in this proposal. Some point out that there are existing mechanisms that can be configured in this scenario.

Proposal 3: We do not add new features to accommodate Idle mode UEs
Discussion point 4: Other use cases
This is a place for any additional use cases to be presented.
Summary of Discussion point 4:

Suggested additional applications of an indicator for not needing to read SIB1-BR:

1 Short eDRX for DL reachability 

2. Frequent UL reporting

3. Re-entering cell (similar to PSM, discussion point 2 and also neighbor cell re-entry, discussion point 1)

Proposal 4: We discuss additional use case proposals if time permits.
Discussion point 5: Indications in MIB
An indication in MIB is popular in various forms, companies are therefore asked to consider some options that may be applicable to the use cases

Option 4a A full version count of 5 bits, similar to what is used in MIB-NB. This would be redundant information given that this count is also in SIB1-BR. The count would also occupy all of the available spare bits.

Option 4b Split the full 5 bit version count bits between successive MIB transmissions [4]. This requires more MIB reading resources and synchronisation needs to be accommodated.

Option 5a A version count of two bits spanning 4 H-SFN counts [3]

Option 5b A version count of one bit spanning 1 H-SFN count [3]

Option 6 A single change indicator bit that indicates only that SIB1-BR has changed [2] within a known time. This is not a value tag count. The suggested idea was discussed in RAN2#99, where companies requested more information to clarify it. Please see Annex A for an explanation.
Summary of discussion point 5

The following support has been expressed:

Options 4a/4b or a common-values tag (2-3 bits in MIB): 1 company

Options 5a/5b 1-2 bits in MIB with connection to HSFN: 3 companies

Option 6 1 bit in MIB: 3 companies

Indication in MIB, undecided which option: 1 company

Need more information: 1 company

There seems to be good support for an indication in MIB of 1 or 2 bits but no option as presented is a clear winner.

Proposal 5: We agree to implementing a 1 or 2 bit indication in MIB and discuss various implementation options.

Discussion point 6: Indication of EAB change
An indication of change of EAB in SIB14 can be useful because this is not included in the system value tag. This can also change more frequently than the other SIB information.

Option 7: Include EAB change as a parameter that is indicated with the same indicator of the change of SIB1-BR by one of the methods considered above.

Option 8 Add a separate one-bit EAB change indication in the MIB, similar to what is in MIB-NB.

Option 9: Other EAB indication suggestions
Summary of discussion point 6:

Option 7 No separate EAB change indicator in MIB: 6 companies

Option 8 Separate EAB change indicator in MIB: 3 companies

Proposal 6: Discuss whether we can agree to not have a separate EAB change indicating bit.

4 Proposed way forward
There is support for indication of changes in SIB1-BR to be implemented as a 1 or 2 bit indication in the MIB.

The main supported use cases are for PSM and for cell re-entry.

Other use cases have been suggested

Proposal 1: Enable a UE to re-use stored SIB information if it can be indicated that it is still valid upon re-entering a cell. Allow this within a 24 hour SIB validity period. Agree to implementation of a new indication within MIB of SIB changes. 

Proposal 2: Implement an indication of SIB change for the purpose of saving power in the PSM use case.

Proposal 3: We do not add new features to accommodate Idle mode UEs

Proposal 4: We discuss additional use case proposals if time permits.

Proposal 5: We agree to implementing a 1 or 2 bit indication in MIB and discuss various implementation options.

Proposal 6: Discuss whether we can agree to not have a separate EAB change indicating bit.
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6 Annex A
6.1 Description of 1-bit in MIB to indicate change of SIB1-BR
This is to explain and clarify the proposal in the contribution [2] discussed in RAN2#99. 

The proposed MIB change indicator bit is not a value tag count. It is intended only to indicate that a change has occurred in SIB1-BR. The indicator bit remains set for a predetermined time duration “x” after the SIB has changed. For example; 0 indicates no SIB1-BR change within the predetermined time and 1 indicates SIB1-BR has changed at any time up to “x” before the current time when the bit is read by a UE.
When a UE awakes from PSM it currently reads SIB1-BR every time to determine if there has been a change in any SI while it was asleep. This is illustrated as scenario 1, the legacy situation, in Figure 1 below.

If the duration “x” of the indication is longer than the UE PSM sleep time, the UE can reliably know that if it sees the bit set when waking, a change in SIB1-BR has occurred while it was asleep and it must acquire SIB1-BR. If the bit is not set, the UE can skip reading SIB-1BR because it cannot have missed the indication. This is shown as scenario 2 in Figure 1. (If the SIB1-BR is changed again, the time duration of the MIB bit is re-started. This is shown as scenario 2b in Figure 1.)
If the duration “x” of the indication is shorter than the UE PSM sleep time the UE cannot use this indication in the MIB, it must read SIB1-BR. This is shown as scenario 3 in Figure1. In practice this would be the case for UEs with longer sleep times that may not have as much power to save.
The value of “x” could be fixed or configurable as an IE in SI and/or provided at RRC connection.

UEs that can use the indication save the power needed to read SIB1-BR except immediately following a SIB change. If changes to the SIB are infrequent this means most of the time the SIB1-BR can be skipped. Example: If the duration of the indication bit is 12 hours and a UE awakes every 2 hours it can avoid reading the SIB1-BR except during the 12 hours after a change.
This proposal does not seem to have been previously discussed by RAN2 with reference to similar work, i.e. in R2-156345, R2-152161, R2-153277.
Figure 1 SIB1-BR change indicator bit in MIB
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2. 1 bit indicator in MIB for SIB1-BR change with a duration “x” longer than PSM sleep time
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2a. Multiple SIB1-BR changes within time “x”
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3. 1 bit indicator in MIB for SIB1-BR change with a duration “x” shorter than PSM sleep time








MIB bit duration “x”








0








SIB1-BR “changed bit” in MIB








1








SIB1-BR changed here











PSM sleep time











