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1 Introduction

This is the report for RAN2 email discussion [79bis#27] on SIB1 provisioning via dedicated signalling as captured below by the Chairman.

[79bis#27] [LTE/feICIC] SIB1 provisioning via dedicated signalling (ALU)

-
Progress remaining open issues and update 36.331 CR

-
Draft CR for discussion may be based on R2-124857 “SIB1 provisioning via dedicated signalling” 

-
May discuss open issues (FFSs) listed in the chairman notes.

=>
Intended outcome: Email discussion report and 36.331 CR on feICIC

At the last RAN2 meeting, the followings were agreed [1].

	Agreements
1.
Rely on network implementation to identify victim UEs who require SIB1 via dedicated signalling

2.
The network provides the entire SIB1 in dedicated signalling. 

3.
SIB1 contents are included in the RRCConnectionReconfiguration (i.e., not part of the mobilityControlInfo)

4.
No delta signalling enabled for the dedicated SIB1 signalling
5.
When the UE fails to decode SIB1 from the broadcasting, there is no need to define any further UE behaviour (i.e. not allowed to declare RLF). 

6.
No need to define the UE behaviour for the SIB1 acquisition failure case in the specification.

7.
No need for enhancing the paging message
8. Alternative 1: UE shall continue to ensure it has a valid SIB1 like currently specified. In addition the network may provide SIB1 via dedicated a signalling. The network does not indicate to the UE when it will or will not provide SIB1 via dedicated signalling. The UE consider the SIB1 to be valid according to the same rules as defined today. 




	FFS issues:
 1. When the SIB1 provided by dedicated signalling becomes valid (immediately or at the next modification boundary). Would “immediately” work for e.g. TDD re-configuration?

 2. The eNB provides updated dedicated SIB1 signalling to those UE which the eNB identifies in the CRE region, whenever any SIBx changes 

 3. When the UE receives the dedicated SIB1 signalling during the HO (in HO command), the UE may not acquire SIB1 via broadcast until receiving a paging notification or until the next modification boundary at the target cell after the HO completion.

 4. The UE is allowed to initiate the SI acquisition procedure based on the paging with SI modification indication. 

 5. Handling of SIB Validity duration


a) The NW provides dedicated SIB1 signalling whenever the UE is in the CRE region. Also the NW provide dedicated SIB1 signalling more often than the SI validity duration.

 6. Need for signalling other essential system information via dedicated signalling.



The email discussion has two main parts:

Part 1: Update of CR to capturing the agreements

Part 2: Discussion on open issues

Completion date for the email discussion: 01- November -2012, 23:59 Pacific Time.

Part 1: CR capturing the agreements
A draft CR capturing the agreements from the last meeting is provided in “draft 36.331_CRxxxx_(Rel-11)_R2-12xxxx_SIB1 signalling”. Any comments/proposals in improving draft CR can be captured in this section.

Comments/proposals on the draft CR:
The text under section 5.2.1.1 could be simplified to just say the following:

“A RRC_Connected UE in the CRE region in victim cell may receive SystemInformationBlockType1 via dedicated signalling”

Also, we need to make it clear somewhere that the SIB1 provided in the RRCConectionReconfiguration during the HO is for the target cell and that UE can use the SIB1 in target cell until it gets new one in the target cell.
Panasonic: One change as indicated in section 2.5 & 2.6 (for section 5.2.1.3 in the RRC specification).
Fujitsu: 

The systemInformationBlockType1Dedicated is an information element included in the RRCConnectionReconfiguration message. Thus, the systemInformationBlockType1Dedicated cannot be called as “message”. 

Therefore, we suggest the following modification for 5.2.2.7:
Upon receiving the SystemInformationBlockType1 message or the systemInformationBlockType1Dedicated the UE shall:
Renesas: For section 5.2.1.1, wouldn’t it be simplest to just note that eNB may provide the SIB1 via dedicated signalling, e.g. like this:

E-UTRAN may provide SystemInformationBlockType1 to UE via dedicated signalling using the RRCConnectionReconfiguration message.

For section 5.2.2.7, we are fine with the Fujitsu proposal.
Part 2: Discussion on open issues 
2.1. When the SIB1 provided by dedicated signalling becomes valid
With the legacy SIB1 acquisition procedure, the UE acquires modified SIB1 in the next modification period after receiving a paging informing the system information changed. When SIB1 is provided via dedicated signalling, there are two options on when to apply the signalled parameters. 
A1: signalled parameters becomes valid at the next system information modification boundary

A2: immediately upon the reception 

With option 1, the UE is required to store the signalled parameters and apply them at the next modification boundary. This may be seen as introduction of “activation time” for parameters signalled via dedicated RRC signalling. So far the use of activation time for parameters signalled via dedicated RRC signalling has been avoided in the current specification. However with option 1, the network and the UE applies the signalled parameters at the same time. 
Option 1 also requires the network to signal SIB1 to the UE prior to the next system information modification boundary. The network is required to take into account HARQ/ARQ re-transmission possibilities and provides SIB1 signalling in advance such that it would be received by the UE prior to the next system information modification boundary.

For the UE handing over to pico CRE region, SIB1 may be signalled in handover command. The UE shall apply the SIB1 provided in HO command upon the HO completion without waiting until the next system information modification boundary. This means with option 1, two different UE behaviour is required to be defined based on whether SIB1 is received with HO command or SIB1 is received without HO command. 
Option 2 provides the general RRC signalling handling where the message is valid immediately upon the reception of the message. In order to minimise the duration where the UE may use old parameter values, the network is required to provide SIB1 via dedicated signalling to all UEs (who are experiencing strong interference) soon after the next system information modification boundary. 
Companies are requested to comment on when the SIB1 signalled via dedicated signalling becomes valid.
	Company
	A: When does the UE apply the SIB1 parameters signalled via dedicated signalling?

	Ericsson
	We prefer to limit the time when UEs may have erroneous System Information. We think waiting until the next modification period boundary is one way to limit this.

	ZTE
	We prefer that UE follows legacy behavior, in another word, UE applies the SIB1 parameters signalled via dedicated signalling immediately.

Even in legacy network, UE is allowed to apply the updated SIB1 parameters later than the network applies, because the successful probability of single reception of broadcast SIB1 is not 100%, hence UE may require multiple receptions of SIB1 to successfully decode it.

	Nokia/NSN
	Baseline should be option A2 i.e. immediately upon reception. And if that option has a big problem then some optimizations could be considered. We don’t think that network needs to provide SIB1 to all UEs in case SIBs are changed but only to UEs in CRE. Additionally we assume that one should be able to do data transmission in this scenario so sending small SIB should not be a big issue – especially as UE will just patiently wait for network to provide the SIB at point of change. UE will not do any RLF declaration or anything if network delays SIB provision. Emulating broadcast SIB1 handling even when it is provided via dedicated signalling is really not necessary and it actually adds complexity to both network and UE.

	New Postcom
	We prefer A1 i.e. the signalled parameters become valid at the next system information modification boundary. We think A2 may not work for change of tdd-Config in SIB1, since once the eNB has changed tdd-Config in the cell after the system information modification boundary, UE might not successfully receive the dedicated SIB1 signalling or send its HARQ/ARQ/RRC feedbacks. 

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	We prefer option A2; the configuration is applied immediately upon reception. Even though this may create a situation where the network and UE may apply different parameters for a short period of time, the similar situation may also happen in the legacy procedure due to the UE SIB1 acquisition time. The ambiguity period can be kept short by providing dedicated SIB1 signaling at or close to the next system information modification period (network implementation).  And avoid introducing something like “activation time”.

	Panasonic
	We think option 2 is sufficient and there is no need to introduce an Activation Time even now since in past while discussing critical parameters in R2-083824 in RAN2#63 for successful reception delay variation due to retransmission of SIs, RAN1/2 didn't introduce activation time concept. The variation of successful reception delay would be smaller in dedicated SIs than scheduled SI retransmission.

	Potevio
	We prefer A2.

In the legacy behaviour, the UE applies the received SIBs immediately, we think it is better to follow this principle. Moreover, when considering the ETWS/CMAS notification case, the UE has to re-acquire and apply SIB1 immediately and then try to acquire the ETWS/CMAS information scheduled by SIB1 without waiting until the next system information modification period boundary. If A1 is adopted, that requires the UE to take different actions for the dedicated SIB1 signalling upon receiving different indication via paging message, e.g., systemInfoModification or etws/cmas-Indication. We think the UE should keep a unified processing for the dedicated SIB1 signalling. 

	CMCC
	Prefer A1.
Both of the options have scheduling restrictions. A1 means eNB should send the dedicated SIB1 to UEs earlier than next system information modification boundary. A2 means it is better for eNB to send the dedicated SIB1 to UEs immediately before/after next system information modification boundary. 
But for the A2, if the TDD DL/UL configuration is changed (although we can assume the frequency of the parameter change is very low), it means the HARQ timing and the DL/UL transmission opportunity are changed. So there is a mismatch network and UEs, which has impacts on the feedback of UE (ACK/NACK or UL RRC configuration complete message) upon receiving the dedicated SIB1. 

	Fujitsu
	We prefer A1. From UE implementation point of view, it is simpler to apply the legacy modification procedure to the dedicated signalling.

	LG
	OptionA2 should be sufficient because 1) network implementation will be able to provide all UEs in high bias CRE with dedicated SIB1 around the next modification boundary, 2) the existence of a short transient period around the boundary would not really cause a big problem to UE and network, and 3) option2 is in line with the LTE design principle which we’ve tried to keep so far, where introducing the concept of ‘activation time’ into LTE has been consciously avoided. 

	Samsung
	When systeminfo change is notified through paging then normally network provides updated broadcast SIB1from next modification period boundary. Network should also follow the same principle for dedicated SIB1 provisioning. However, as rapporteur pointed out for dedicated SIB1HARQ/ARQ re-transmission possibilities should be accounted, so network may provide dedicated SIB1 prior the next modification period boundary. If network ensures the timely delivery of dedicated SIB1 then UE can apply the parameters immediately upon reception and there is no need to specify any new UE behavior.   

	Kyocera
	We prefer option A2 since it is not inconsistent with the legacy UE behaviour.  We agree with ZTE that the UE may not always be able to update SIB1 at the modification period boundary.  There is no particular benefit for delaying SIB1 updates.

	CATT
	We prefer A1, if TDD-Config change is taken into account.

In case of TDD-config change, there would be some problem in option A2, since the HARQ/scheduling timing is different in different TDD-config, which would lead to that the transmission of dedicated SIB1 signalling cannot completed successfully.

	ITRI
	We prefer Option A2. Option A2 could make sure that the UE would receive the same SIB1 content via broadcast and dedicated signalling.

	Hitachi
	We prefer A2. In either case, there is a situation where the network and UE may apply different SIB parameters for a short period. Network could shorten this period with A2 if it provides dedicated SIB timely.

	Renesas Mobile Europe Ltd.
	We prefer A2.

Since the Rel-8 baseline is A2, we should only consider A1 if there is a clear problem with A2. So far, it seems that A1 might have bigger problems than A2. Optimizations can be considered if there are clear issues with A2 that are different from the Rel-8 system information acquisition.

The only issue with A2 is that eNB has to ensure that all the feICIC UEs receive the correct SI at the right time, but we assume eNB doesn’t have to provide the SIB1 signalling very frequently.

	Huawei
	Considering TDD issue and the preference of “the network and the UE apply the signalled parameters at the same time”, option A1 looks appealing and is similar to legacy paging notification procedure. However, A1 may have difficulties in HO procedure as shown in the following figure.
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SI in target eNB may be changed during the handover procedure. For legacy UE, it may know the SI change by paging in case 1 and changed systemInfoValueTag in case 2(the legacy UE will read the SIB1 again upon the handover completion). Then it will acquire and update its SI in the corresponding modification period. For interfered UE in CRE, UE in case 2 does not know the SI change since no paging or systemInfoValueTag could be acquired by itself. Hence, SIB1 via dedicated signalling is needed in case 2 to trigger UE to acquire the SI. With option A1, the UE will not update SI until next MP (n+2), which costs UE a long interruption due to wrong SIs. Thus, option A2 is more robust with handover procedure. The drawback of A2 (compared to A1, when UE is not in HO), can be mitigated if eNB schedules the transmission of SIB1 dedicated message immediately before the boundary of modification period. Since this is easier than to address the A1 related issue in HO, as described above, we prefer A2.

	Intel
	We prefer A2, which follows legacy behavior.

Regarding the issue of mismatch between UE and eNB (e.g. TDD UL/DL configuration), network can make such ambiguity period short. In addition, eNB scheduler can avoid scheduling those UEs in CRE region who have not received dedicated SIB1. Note that there is such mismatch even for legacy SIB1 acquisition.

	RIM
	We prefer option A2 to avoid the ‘activation time’. The network should be able to send the SIB1 via dedicated signaling to UEs in CRE near the SI modification boundary

	Qualcomm
	Considering the TDD case, we prefere A1.

	InterDigital
	We prefer Option A2.

A1 has the advantage in case of TDD-Configuration as discussed by some companies above, however, it is problematic if a UE gets handed over in the middle of the modification period carrying updated SIB1 information. 

 Option A2 seems workable with the understanding that when system information is updated network will signal the updated information to the UEs using dedicated signaling immediately after the modification period boundary.  The existence of a short transient period where the UE and network have inconsistent SI values should not be a big concern, as this is anyway possible today due to UE SIB1 acquisition delay after MP boundary.


2.2. The dedicated SIB1 update w.r.t MIB changes
The legacy system information acquisition procedure starts with the acquisition of MIB, SIB1, SIB2 and other relevant SIBs by RRC_Connected UE. Therefore, prior to the acquisition of SIB1 the UE is required to acquire broadcast MIB. According to the current standards, there are two UE implementations possible with acquiring updated system information. 1). To acquire system information upon reception of paging notification. 2). To acquire system information at the modification boundary. 
If the legacy system information change notification is kept intact while providing SIB1 via dedicated signalling, the UE may acquire MIB independent of the reception of SIB1 via dedicated signalling. For example, after receiving paging notification the UE acquires MIB and tries to acquire valid SIB1. If SIB1 is received via dedicated the UE considers valid SIB1 and stops acquiring broadcast SIB1.  

Case where only MIB has been changed, the UE may try to acquires MIB and broadcast SIB1 in the next modification period. The network may or may not provide the SIB1 via dedicated signalling considering that SIB1 has not been changed. If SIB1 is not provided via dedicated, the UE may continue acquiring broadcast SIB1 and used the stored SIB1 information until successful acquisition of SIB1. Only negative impacts is on the UE battery consumption however the UE battery saving has already been considered and not seen significant while making the decision in the last meeting.

In conclusion, change of MIB may or may not be considered as a trigger for providing SIB1 via dedicated signalling.

B1: the eNB provides SIB1 via dedicated signalling to those UEs which the eNB identifies in the CRE region, whenever MIB changes.

B2: the eNB does not provide SIB1 via dedicated signalling to those UEs which the eNB identifies in the CRE region, whenever MIB changes but SIB1 does not change.

Companies are requested to comment on provisioning of SIB1 via dedicated signalling w.r.t. MIB changes. 
	Company
	B: should the eNB provide SIB1 via dedicated signalling to UEs in large bias CRE region when MIB changes?   

	Ericsson
	We think changing other parameters of the MIB than systemFrameNumber in a smooth way (i.e. without releasing UEs to RRC_IDLE or to other cells) is not really supported in the current specification. We do not see an immediate need to add this support. 

	ZTE
	No, eNB does not need to provide SIB1 via dedicated signaling when MIB changes.

	Nokia/NSN
	It has been discussed many times in past that MIB change is not really well supported by the specs and if network wants to ensure good operation it is best to turn off/on the cell if MIB is changed. We don’t think this scenario need to be considered.

	New Postcom
	We think the provision of dedicated SIB1 when MIB changes can be left to the eNB implementation depending on its consideration on the UE battery saving.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	No, we think that there is no need to mandate eNB to provide SIB1 via dedicated signalling to those UEs which the eNB identifies in the CRE region, whenever MIB changes but SIB1 does not change.



	Panasonic
	The field description of systemInfoValueTag is described as “Change of MIB and SIB1 is detected by acquisition of the corresponding message.” Therefore, if one reads the specification as written, the UE is required to acquire MIB every 40 ms. and hence it may not entirely depend only the systemInfoModification in the paging message. Whether the network still wants to send the otherwise unchanged SIB1 can be left to network’s implementation (so that it can expedite the UEs MIB acquisition, rather than having it to wait for 40 ms.). Having said that, we note that as indicated in R1-075113 changes in PHICH-config should be really rare, to acquire MIB every 40ms is really battery draining and indeed as Ericsson/ NSN pointed out we need to discuss it (separately) if the UE needs to re-acquire MIB at all (at least during the same RRC Connection for the same cell).

	Potevio
	We prefer B2.

We think B2 can save the signalling overhead with some extra UE power consumption which was considered to be acceptable in the last meeting.

	CMCC
	We prefer whether eNB provides SIB1 via dedicated signalling or not whenever MIB changes is left to network implementation, and UE align with legacy behaviour.

	Fujitsu
	It is unnecessary for the eNB to provide SIB1 if the SIB1 does not change. When MIB needs to be changed, the eNB will ensure that no connected UE is served.

	LG
	No need to consider MIB change: RAN2 discussed several times whether MIB is well considered/supported with current specification, and the discussion results were always such that MIB change other than SFN is almost the same as switch on/off of the cell, and specification is not really considering this to happen. We see no reason to deviate from the past discussion results. 

	Samsung
	In our understanding eNB shall provide SIB1 via dedicated signalling to UEs in large bias CRE region whenever systemInfoModification notification in paging message is indicated. For details refer comments in Section 2.3.

	Kyocera
	We prefer option B2. As long as the UE will receive the updated SIB1 from dedicated signaling it isn’t necessary for the eNB to send a SIB1 when SIB1 is not changed. We should also try to limit unnecessary signaling.  We have not defined any special UE handling if Broadcast SIB1 is not received and none is needed. 

	CATT
	Considering it is impossible to change MIB, it is unnecessary to provide SIB1 via dedicated signaling if SIB1 does not change.

	ITRI
	Option B2. We don’t see any reason that the dedicated SIB1 should be provided whenever MIB changes only.

	Hitachi
	There is no need to consider MIB change case.

	Renesas Mobile Europe Ltd.
	B2: No need to specify anything.

During Rel-8, no special provisioning was made for MIB changes; Other than SystemFrameNumber changing regularly, MIB will only really change with the cell power-off.

	Huawei
	B2. We don’t see the need of enhancing MIB change procedure.

	Intel
	No. We agree with Ericsson and Nokia/NSN that MIB change is not well supported.

	RIM
	Not sure there is a need to support the MIB change case 

	Qualcomm
	If everyone agree that MIB change is not well supported in the current spec, we would propose to make it clear by modifying the sentences pointed out by Panasonic.

	InterDigital
	No, we also don’t believe there is a need to consider MIB change.


2.3. Dedicated SIB1 update w.r.t. change of SIB1 parameters
Another question is whether the network provides whole SIB1 to the UEs who are in large bias CRE region whenever SIB1 is updated which includes updates of SIB1 parameters only relevant for the RRC_Idle UEs. If the whole SIB1 is provided to the UE, the UE may continue to use the stored SIB1 information during cell re-selection while transition to RRC_Idle. However, if only the SIB1 parameters required by RRC_Connected is provided via dedicated RRC signalling, the UE is required to read broadcast SIB1 during cell re-selection in RRC_Idle. If the UE transits to the RRC_Idle while in the CRE region, the UE re-selects to the macro cell for camping. However if the UE has moved out of CRE region and broadcast SIB1 is not acquired (i.e., SIB1 is not updated), the UE would not have whole SIB1 stored while going to RRC idle. 
In case only the relevant SIB1 parameters for the RRC_Connected UE is considered, the eNB may not provide updated dedicated SIB1 signalling to those UE which the eNB identifies in the CRE region, if the systemInfoValueTag has changed due to changes of SIBs which are only relevant for RRC_Idle UE. 

In conclusion, there are two options for providing dedicated SIB1 updates w.r.t the change of SIB1 parameters considering whether the updates is relevant for the operation in RRC_Connected mode. 

C1: the UE assumes that SIB1 update is provided via dedicated signalling when change of SIB1 parameters only relevant for RRC_Connected UE. During cell re-selection in RRC_Idle, unless there is valid whole SIB1 acquired from broadcast SIB1, the UE is required to acquire broadcast SIB1.

C2: the UE assumes that SIB1 is provided via dedicated signalling whenever any SIB1 parameter changes. 

Companies are requested to comment on what is expected by the UE when providing SIB1 via dedicated signalling.

	Company
	C: Is the network required to provide updated SIB1 via dedicated signalling when any SIB1 parameter changes?  

	Ericsson
	We think providing the updated SIB1 via dedicated signalling whenever any SIB1 parameter changes has benefits, as such a procedure would ensure the UE has valid SIB1 when going to RRC_IDLE in the pico center.

	ZTE
	We prefer C1 (the UE assumes that SIB1 update is provided via dedicated signaling when changes of SIB1 parameters only relevant for RRC_Connected UE.)

UE can simply re-read broadcast SIB1 when going to idle.

	Nokia/NSN
	Neither option! We don’t have to specify anything new in the specs for this. In connected mode UE needs to ensure that it keeps valid SIBs – this is done either via paging monitoring or regular SIB1 reading. If UE monitors paging it knows if it has valid SIBs or not i.e. there is no problem. IF UE does regular SIB1 reading and UE cannot read it then UE needs to assume that SIBs are invalid. But this is nothing different from REL8.

	New Postcom
	We think question C is about the network behavior and options C1 and C2 are about UE behaviors. We prefer the network to provide dedicated SIB1 signalling when any SIB1 parameter changes. When only SIB1 parameters for Idle UE change, the network could indicate paging and send dedicated SIB1 signalling to UE, and UE would not waste battery on acquiring broadcast SIB1 which might not be obtained in the large CRE region. 

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	We prefer C2, SIB1 is provided whenever SIB1 parameter changes. This benefits in simpler specification as we don’t need to introduce a new requirement on UE to read SIB1 on moving to RRC-Idle .

	Panasonic
	We have a draft contribution on this issue and it will be good if companies can consider the attached paper (1_Dedicated SIB1 update and change of SIB1 parameters) as well in this discussion. As discussed in the paper, we prefer to have a simple UE behaviour and therefore prefer C2.

Further explanation:

Option B would lead to systemInfoValueTag jumps as explained in our paper. This means that the UE cannot ensure that it has “valid” SI (when leaving connected mode) in Idle mode until there is another trigger to re-acquire (paging or next modification period) SIs. In addition it does not even ensure validity of the required SIBs in Connected mode since for the IEs only relevant for Idle mode, but still part of SIB1, the network has perhaps an updated value and today while talking about required SIBs we do not distinguish between SIB1 parameters that are required only for one of the UE mode. With this thought in mind, we prefer a simple UE behavior i.e. Option A.

	Potevio
	We prefer that the eNB provides the SIB1 via dedicated signalling when change of SIB1 parameters only relevant for RRC_Connected UE occurs. We think when the UE moves out of CRE region, it can acquire the latest system information without any enhancement being introduced. For that when the system information other than ETWS/CMAS changes, the UE can receive the paging message normally and initiate the system information acquisition procedure, afterwards the UE will keep trying to acquire the broadcast SIB1 if no dedicated or broadcast SIB1 is received successfully, so when the UE moves out of CRE region, it is still keeping this attempt, and then it can acquire the latest system information. We think the only impairment is the UE power consumption, however this is thought to be acceptable in the last meeting. 

	CMCC
	It is a network implementation issue whether eNB to provide updated SIB1 via dedicated signalling when any/only part SIB1 parameter changes.
For UE behavior, we think UE always should try to receive the broadcast SIB1 as legacy behavior when going to idle state and it is no much complexity. So it aligns with legacy behavior.

	Fujitsu
	We prefer C2. The SIB1 parameters related to the idle mode do not change frequently. Additionally, when UE moves to the centre of pico, the UE always has a valid version of SIB1.


	LG
	Existing SIB1 provisioning (acquisition and update) should be the baseline, and the dedicated SIB1 signaling is sort of a supplementary SIB1 provisioning mechanism. Regardless of whether UE has been provided with dedicated SIB1, all UEs shall ensure having a valid version of SIB1 according to the existing mechanism, where we think the SIB1 should mean the entire SIB1. So we do not see the point to distinguish C1 and C2. 

	Samsung
	Change of MIB and SIB1 is detected by only re-acquiring them. However, with systemInfoModification notification in paging message UE has to initiate system information acquisition procedure by re-acquiring relevant SI for RRC_Connected state. Therefore to keep UE behaviour simple and identical to legacy behaviour it is better that network provide updated SIB1 via dedicated signalling to victim UEs in pico CRE when any SIB1 parameter changes. If network does not provide dedicated SIB1 when SIB1 parameters only relevant to idle state change then victim UE will try to acquire broadcast SIB1 according to legacy procedure and there is high probability it may not acquire it because it is in pico CRE. This would then motivate SIB1 acquisition failure handling which was ruled out during last meeting. In this context it would be better the network provides updated SIB1 via dedicated signalling when any SIB1 parameter changes. This also ensures that UE always has valid system information whenever system information acquisition procedure is initiated.

	Kyocera
	We prefer C2.  RAN2 has already agreed that the entire SIB1 content will be provided by dedicated signaling to ensure that the UE has a valid SIB1 when moving outside the CRE region towards the pico-center. The same argument should also apply to the case when SIB1 changes; the UE would also expect changes in SIB1 to be reflected from dedicated signalling

	CATT
	We prefer C2. 

There is no reason to change the UE’s behaviour when going to RRC_IDLE, so C2 would be better than C1.

	ITRI
	Since dedicated SIB1 is mainly for RRC_Connected UE, Option C1 is preferred. We don’t think that there is much benefit to consider the case for RRC_Idle UE. 

	Hitachi
	We prefer C2, Network provides SIB1 whenever SIB1 parameter changes. C1 might lead the additional work to specify UE behavior. We are not confident that any changes in the spec are needed.

	Renesas Mobile Europe Ltd.
	Neither option is necessary.

The SIB1 signalling is assistance information, not something that replaces existing functionality. If UE is provided with a valid SIB1, then UE shall consider it has a valid SIB1 until something changes.

	Huawei
	It is up to network implementation when to provide updated SIB1 via dedicated signalling. There shouldn’t be any new UE behaviour either. UE should try to acquire SIB1 if it knows stored SIB1 becomes invalid either by paging monitoring or by not being able to read SIB1.

	Intel
	We agree with Samsung’s reasoning that it is better to ensure that UE always has valid system information whenever system information acquisition procedure is initiated. Therefore we prefer that SIB1 is provided via dedicated signalling whenever any SIB1 parameter changes. Since this is network behavior, we don’t think any new UE behavior is needed.

	RIM
	RIM prefers C2. Whenever the parameter in SIB1 change it will be updated via dedicated signalling

	Qualcomm
	We prefer C2. Note that C1 would kind of invalidate the agreement of sending the whole SIB1 instead of the parameters relavant to a connected mode UE.

	InterDigital
	We also prefer C2, i.e. SIB1 is provided for any parameter change, as this will keep legacy behaviour and not require any special handling when the UE goes to IDLE.


2.4 Paging notification procedure while receiving SIB1 via dedicated signalling
It was agreed that no enhancement is required for paging notification procedure when considering large bias CRE. In addition, it was agreed that the UE shall continue to ensure it has a valid SIB1 either obtained via broadcast or dedicated signalling. The network does not indicate to the UE of start and end of SIB1 provisioning via dedicated signalling. With the above agreement, the legacy system information acquisition procedure is not modified. The provisioning of SIB1 via dedicated is considered in addition to the legacy system acquisition procedure. In addition, the same SIB1 parameter values are provided via dedicated and broadcast SIB1 signalling.
In the legacy procedure, the UE is allowed to acquire updated system information either upon reception of paging notification or obtain at the next modification boundary. According to the agreement, the network may stop providing SIB1 via dedicated signalling as soon as the UE has moved out of large bias CRE region. Without the UE not knowing the end of SIB1 via dedicated signalling, the UE is allowed to perform the legacy system information acquisition procedure either based on paging notification or system information acquisition at the system information modification boundary.
Companies are requested to comment on whether the UE is allowed to initiate the SI acquisition procedure based on the paging notification of SI modification.

	Company
	D: is the UE allowed to initiate the SI acquisition procedure based on the paging notification of SI modification?



	Ericsson
	Because the UE cannot know whether the eNB intends to send SIB1 dedicated to the UE next time SIB1 is updated, there is no need to deviate from the existing UE behavior.

	ZTE
	Yes, UE should be allowed. We don’t see any reason why not allowing it.

	Nokia/NSN
	Yes. UE is allowed to initiate the SI acquisition procedure based on paging notification containing systemInfoModification. This is the agreement in the last meeting when we went for Alt 1 i.e. no changes to legacy handling of system information.

	New Postcom
	Yes, UE is allowed to initiate the SI acquisition procedure based on the paging notification of SI modification. 

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	We agree with Ericsson and ZTE. There is no reason for not to follow the legacy procedure.

	Panasonic
	Not sure if the question is clearly understood. We assume there is “no” change in the legacy behavior and therefore the UE is allowed to perform the legacy system information acquisition procedure either based on paging notification or system information acquisition at the system information modification boundary.

	Potevio
	Yes. 

The UE doesn’t know whether it is identified as a victim UE and the eNB will provide the dedicated SIB1 signalling, so it has to initiate the SI acquisition procedure whenever receiving the paging notification as the current behavior.

	CMCC
	Yes, it should be allowed.

	Fujitsu
	Yes. Based on the discussion in last meeting, broadcast is an independent procedure according to the dedicated signaling. Therefore, the UE can be allowed to initiate the SI acquisition procedure.

	LG
	Yes. This is existing mechanism to manage up to date SIB1 and other SIBs. Regardless of whether a UE has been provided with dedicated SIB1 or not, the UE should be able to keep SIB1 up to date by using the existing mechanism. 

	Samsung
	The agreement for Alt1 states “UE shall continue to ensure it has a valid SIB1 like currently specified”. This is possible if UE initiates the SI acquisition procedure when paging message indicates system information change. As motivated in Section 2.3 when network provides updated SIB1 via dedicated signalling when any SIB1 parameter changes, UE will always have valid system information.

	Kyocera
	Yes, our view is that the UE would be allowed to initiate the SI acquisition procedure based on legacy SI acquisition procedure including the use of paging notification of SI modification.

	CATT
	Yes, UE should be allowed to initiate the SI acquisition procedure based on the paging notification of SI modification.

	ITRI
	Yes. The legacy procedure should not be changed.

	Hitachi
	Yes, it should be allowed.

	Renesas Mobile Europe Ltd.
	Yes.

We shouldn’t change legacy behaviour: The SIB1 signalling is assistance information, not something that replaces legacy SI acquisition procedures. The UE may have moved away from the CRE region and could detect the SIBs by itself. Allowing UE to not acquire SIB1 would change the way SI handling is done currently, which should be avoided.

	Huawei
	Yes, there shouldn’t be any change on UE procedure on paging notification of SI modification.

	Intel
	Yes, it should be allowed.

	RIM
	Yes, it should be allowed

	Qualcomm
	Yes, the legacy behavior shall be allowed.

	InterDigital
	Yes


2.5 The UE behaviour when receiving SIB1 in HO command  

In the legacy procedure, the UE is required to acquire SIB1 after connecting to the target cell (upon HO completion). Therefore, the HO completion is considered as SI acquisition trigger. When the UE is HO to pico CRE region, SIB1 can be provided to the UE in the HO command. Therefore, the UE may assume the signalled SIB1 is valid until the SIB1 is acquired after the next modification period or upon reception of SI change notification. In other words, the UE considers the reception of SIB1 in HO command as a successful acquisition of valid SIB1 in the target cell. 

On the other hand, the network may provide the SIB1 to the UE via dedicated signalling upon the HO completion. Considering that the necessary SIB1 parameters for HO completion is already included in the HO command (mobilityControlInfo), the network may provide SIB1 via dedicated signalling upon the completion of the HO.

In conclusion, following options can be considered for SIB1 provisioning during HO.

E1: SIB1 of target cell is provided to the UE in HO command. The UE considers the reception of SIB1 in HO command as a successful acquisition of valid SIB1 in the target cell therefore the UE is not required to acquire SIB1 from target cell upon the HO completion. 

E2: SIB1 via dedicated signalling is provided to the UE after the HO completion. 

Companies are requested to comment on the UE behaviour w.r.t SIB1 reception during/after HO.  

	Company
	E: companies are request to comment on above.

	Ericsson
	Not all SIB1 parameters are included in the mobilityControlInfo. The eNB may supply the UE with dedicated SIB1 after the HO if the eNB determines that it is needed.

	ZTE
	eNB should provide the dedicated SIB1 after HO.

We agree with Ericsson that not all SIB1 parameters are provided in the mobilityControlInfo, for example, si-window and trackingareacode, which are critical information for UE. 

	Nokia/NSN
	Neither option! Don’t change legacy UE behavior upon HO or specify anything new. UE can still try to acquire SIB1 in target cell and it is up to UE to apply the most recent SIB1 for use in the target cell. As we have now agreed to provide whole SIB1 in RCR message there is no need to specify any new UE behavior.

	New Postcom
	In our understanding, UE is currently not required to acquire system information from target cell during handover procedure, and UE would acquire system information after handover. So we think eNB could provide dedicated SIB1 signalling after HO completion. 

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	In one hand, the eNB may provide SIB1 of target eNB in RRCConnectionReconfiguration message which also carries mobilityControlInfo (ie: HO command). If the UE has received SIB1 of target eNB via HO command, the UE can consider the provided SIB1 information is valid until the next system information modification boundary. Therefore, the UE is not required to acquire SIB1 immediately after the HO completion. The provisioning of SIB1 signalling in HO command provides network flexibility and also is align with the procedure follows in providing target eNB related parameters in HO command. Therefore, we have slight preference to allow inclusion of SIB1 signalling in HO command. 

	Panasonic
	The understanding from the last meeting was that the SIB1 can be included in the Reconfiguration message (irrespective of with/ without MCI). 

We believe these options are for the network. The UE need not have any new behavior apart from “UE considers the reception of dedicated SIB1 as a successful acquisition of valid SIB1”.

	Potevio
	We prefer E2.

E2 can align the legacy behavior that a UE initiates the SI acquisition procedure upon handover completion. Moreover, we cannot see the gain of E1 compared with E2.  

	CMCC
	We think SIB1 of target cell can be provided to the UE in HO command and unnecessary to specify it, which is network implementation issue.

	Fujitsu
	We prefer E2. According to the current specification, the UE can get the necessary system information for the transmission in the HO procedure. Then, the network can provide other system information for the UE after the HO completion.

	LG
	With the existing legacy UE behavior where the UE is required to ensure having a valid SIB1 after handover, nothing new needs to be specified for this issue, and the existing UE behavior shall not be changed. 

	Samsung
	If eNB provides dedicated SIB1 after HO then there is no guarantee that victim UE acquires valid system information in a timely manner. Again this would motivate SIB1 acquisition failure handling which was ruled out in last meeting. Conversely, if the entire SIB1 of target cell is provided to the victim UE in HO command then UE assumes it has valid system information. Hence it may not be required to acquire SIB1 from target cell upon the HO completion and it can initiate SI acquisition with paging notification as usual. 



	Kyocera
	We prefer option E2.  We assume the UE will try to acquire SIB1 after HO completion based on legacy behavior.  And since the UE is in the CRE region, the network could also send dedicated SIB1 signaling to the UE after HO completion.

	CATT
	We prefer E2.

We prefer not to change the legacy handling, and SIB1 is provided to the UE after the HO completion.

	ITRI
	In order to make sure that the UE has the valid SIB1, we think that the dedicated SIB1 should be provided whenever the UE enters the CRE region. Therefore, we prefer Option E2.

	Hitachi
	We prefer E2. Network updates SIB after the HO completion by either broadcast or dedicated signaling. We are not confident that any changes in the spec are needed.

	Renesas Mobile Europe Ltd.
	At most, we could add a note which explains that the SIB1 signalled with HO command is meant for the target cell and not the source cell. Anything else can be left to UE implementation, and we shouldn’t prohibit UE from acquiring the SIB1 again if it chooses to do so.

	Huawei
	It is up to eNB implementation whether to provide SIB1 via dedicated signaling after HO completion. Other than taking the SIB1 in HO command as the SIB1 for the target cell and completing SIB1 acquisition required for HO completion, there shouldn’t be any more functionality change on UE.

	Intel
	We think that the target eNB can send SIB1 dedicates signaling when it is required after HO. Therefore, there is no need to specify anything new.  

	RIM
	RIM also prefers E2 since the SIB1 in HO Command is not necessarily a complete SIB1. If the UE is in CRE after HO, the network delivers the SIB1 via dedicated signaling upon completion of the HO

	Qualcomm
	Either option would work. E1 can be regarded as a signaling optimization to avoid additional RRC signaling after HO completion, which we may consider.

	InterDigital
	We agree with Ericsson, NNSN and Panasonic that no new UE behaviour needs to be provided, and upto the network to decide if there is a need to send dedicated SIB1 signaling after HO complete.


2.6 Handling of SIB validity duration 

For the legacy system information acquisition procedure, the UE considers the stored system information to be invalid after 3 hours from the moment it was successfully confirmed as valid, unless specified otherwise. Then the UE would renew sytem information when the valid duration passed.
If the SIB1 validity duration passed after moving to CRE region and the network has not provided SIB1 via dedicated signalling, after validity duration expairy, the UE may declare in-valid SIB1 and may failed to acquire broadcast SIB1. The situation may resolve if the network provides dedicated SIB1 signalling whenenevr the UE is in CRE region regadless of wherher SIB1 has been modified or not. Also the NW may provide dedicated SIB1 signalling more often than SI validity duration. Therefore, the handling of SIB1 validity duration could be left to the network implementation.

Companies are requested to comment on handling of SIB1 validity duration could be left to the network implementation.  

	Company
	F: Could the handling of SIB1 validity duration be left to the network implementation?

	Ericsson
	We think the handling of SIB1 validity duration could be left to network implementation.

	ZTE
	No, it’s too complex for eNB to track a timer for every UE in CRE. We prefer that UE considers the SIB1 from dedicated signaling valid even the validity timer expires.

	Nokia/NSN
	Could and should be left to network implementation. At least so far we have not identified problems that require strict network implementation to be specified.

	New Postcom
	We think that the handling of SIB1 validity could be left to the network implementation. UE could start the 3-hour validity timer irrespective of the way of SIB1 info (via broadcast or dedicated signalling). 

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	We think the handling of SIB1 validity duration could be left to the network implementation. No additional mechanism is required.

	Panasonic
	Our understanding is that the network should make sure that it provides the SIB1 to the connected Mode UEs upon their entry in the high CRE bias areas and then onwards it can track the 3 hrs. Timer. Also, as mentioned in the previous comment from the UE perspective, “UE considers the reception of dedicated SIB1 as a successful acquisition of valid SIB1”; which means that reception of dedicated SIB1 is a third criterion to consider the validity of SIs (the first two as mentioned in the last paragraph of section 5.2.1.3 in the RRC specification).

	Potevio
	No. 

In this implementation based method, the signaling cost is big, as the eNB has to provide dedicated SIB1 whenever a UE moves into the CRE region, even though the stored system information of the UE would not turn to be invalid as it may stay in CRE for a short time. Moreover, the eNB has to maintain a timer for every UE entering the CRE which will introduce some extra complexity. We prefer to make some enhancement for this issue. 

	CMCC
	Left to network implementation. 

	Fujitsu
	The SIB1 validity duration can be handled by the network implementation.

	LG
	One quick question: Is UE still allowed to keep connected for long (until RLF) after the UE already detects the expiry of 3h validity?

Just in case it is burdensome for network to track 3h validity for all those concerned UEs in high bias CRE, then we might consider allowing the UE to simply declare RLF (leading to re-establishment). Please note that the UE configured with ABSs may not declare RLF until ABSs are corrupted?  

	Samsung
	This aspect can be left to network implementation

	Kyocera
	Yes, it can be left for NW implementation. Since RAN2 has already agreed to allow the network to determine whether the UE is in the CRE region, there is no reason not to also allow the network to determine when to send SIB1 via dedicated signaling. We assume that it isn’t always necessary for the network to send SIB1 immediately after the UE enters the CRE region even if the network does not know the UE’s SI validity duration since the UE may enter, exit and re-enter the CRE region within a short period of time. 

	CATT
	It is left to eNB implementation.

	ITRI
	We think that this is a network implementation issue.

	Hitachi
	We think it could be left to network implementation

	Renesas Mobile Europe Ltd.
	Yes, it should be left up to network implementation.

Since it is up to network to detect to which UEs the SIB1 should be signalled, it should be fully up to the network when to provide the SIB1 via dedicated signalling.

	Huawei
	Yes, it can be left to network implementation. As long as UE’s behavior is clear, network should be able to make sensible decision.

	Intel
	We think the handling of SIB1 validity duration can be left to the network implementation.

	RIM
	RIM also thinks this is network implementation.

	Qualcomm
	We are not sure if it is the best to leave a network implementation. As a safety net, it is better to define a UE behavior on the expiry of SIB validity duration on the connected mode.

	InterDigital
	This should be left to network implementation


2.7 Need for signalling other essential system information via dedicated signalling   

Whether a UE is in large CRE region able to acquire other essential SIBs (SIB2 and SIB8(if needed)) was also question during the email discussion. Other SIBs (other than SIB1) are not scheduled in fixed subframe location. Moreover, other SIBs are transmitted a number of times during SI-window of the corresponding SIB. If the network schedules SIB2 and SIB8 such that at least one ABS to be within the SI-window, the UE is able to receive the corresponding SIB. As the network implementation could be able to overcome the situation, other SIBs may not be required to be provided to the victim UE via dedicated RRC signalling.

Companies are requested to comment on whether other essential SIBs required to be provided via dedicated signalling.   

	Company
	G: Are other essential SIBs required to be provided via dedicated signalling?

	Ericsson
	No, we think the scheduling of other SIBs can be done such that they coincide with protected subframes.

	ZTE
	Yes, SIB2/SIB8 could be provided via dedicated signaling.
The main benefit is to relax the scheduling limitation on SIB2/SIB8 at victim eNB.
Considering the drawback, as mentioned before, the signaling overhead is not a problem to us considering the update of SIB2/SIB8 is not very frequent.

	Nokia/NSN
	For feICIC purposes, we do not see the need for signaling any other SIBs via dedicated signaling.

	New Postcom
	No. We do not see any significant interference problems on the reception of other SIBs. 

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	We agree with Ericsson that other SIBs are not required to be signaled via dedicated signaling for the UEs in the strong CRE region.

	Panasonic
	In absence of any concrete analysis, we think it is not required to provide other essential SIBs via dedicated signalling.

	Potevio
	No. 

The signaling overhead increases if all related SIBs for connected state is provided via dedicated signaling.

	CMCC
	If supported, the reliability of the other essential SIBs might be improved and there is no scheduling restriction for eNB. But some necessary clarifications and discussion are needed, e.g. part or whole contents of them, the UE behavior when receiving broadcasted system information (e.g. SIB2). 

Considering the timeline for LTE R11, we prefer it will not be supported.

	Fujitsu
	The SIB2 and SIB8 don’t need to be provided by dedicated signaling since the schedule can avoid the interference from aggressor cell.

	LG
	Agree with Ericsson. RAN1&2 consciously decided to support dedicated provisioning only for SIB1 because among SIBx, only SIB1 scheduling is not flexible on time. 

	Samsung
	We agree with Ericsson and NNSN.

	Kyocera
	No. We don’t think there’s a clear need for the network to provide other SIBs using dedicated signaling. So far RAN1 has not indicated any issue with the other SIBs and given the other SIBs may be scheduled under the protected subframes we do not see a need for further enhancement.

	CATT
	No.

	ITRI
	We have no strong opinion in this issue. However, SIB2/SIB8 may be considered.

	Hitachi
	No, there is no need to provide other SIBs in dedicated signaling. Interference can be avoided if SIBs are scheduled in protected subframes.

	Renesas Mobile Europe Ltd.
	Not in Rel-11.

SIB2 and subsequent SIBs can be protected more easily with the ABS, so we are not sure if there is any need to specify something. Of course, we could signal all SIBs to the UE with dedicated signalling, but that would be a huge change to the existing system information procedures. We should have a problem to solve first before introducing solutions, so we prefer to leave any unclear optimizations out of Rel-11.

	Huawei
	No, we don’t see any strong reason to transmit other essential SIBs via dedicated signaling.

	Intel
	No. We agree with Ericsson that other SIBs can be protected in ABS subframes.

	RIM
	No, since other SIBs can be flexibly re-scheduled 

	Qualcomm
	No. Other SIBs can be scheduled on the ABS subframes.

	InterDigital
	No


2.6 Any other open issue

…

Panasonic: In RAN2#79 bis meeting in the context of dedicated SIB1 provisioning in high (>6 db) CRE bias region it was unclear if the network must transmit the dedicated SIB1 to required UEs when:

· any System information, that may not have affected the systemInfoValueTag (like ETWS information, CMAS information, EAB (SIB14)), changes; and,

· even when the scheduling Info (in SIB1) compared to the previous SIB1 received by the UE remains unchanged.
The document (2_Issues in dedicated SIB1 provisioning) attached with the email analyzes the situation.
3 Conclusions

Summary of the discussion for A:

Majority of the companies (17 out of 23) support for A2: dedicated SIB1 is applied immediately upon the reception while 6 out of 23 companies support for A1: dedicated SIB1 is applied at the next system information modification boundary. Most companies think A2 is the base line as this follows legacy behavior towards dedicated RRC signaling where “activation time” concept is avoided. The supporters of A1 commented that update of TDD-Config may have restriction if A2 is to be used.

Summary of the discussion for B:

Majority of the companies do not see the need for considering of MIB change when providing SIB1 updates. MIB change other than SFN is seen very rare and some companies see the situation is almost as switching off/on of the cell. Thus, there is no need to mandate eNB to provide SIB1 via dedicated signaling to victim UEs unless SIB1 has changed. 

Summary of the discussion for C:

Majority of the companies support for C2 where the UE assumes that SIB1 is provided via dedicated signalling whenever any SIB1 parameter changes. In other words, network provided SIB1 via dedicated signalling is considered valid in the same way as broadcast SIB1 as currently specified. Therefore, specification changes are not required.  

Summary of the discussion for D:

All companies support of keeping the legacy system information notification procedure intact while SIB1 is provided via dedicated RRC signaling. 

Summary of the discussion for E:

Most companies support for providing SIB1 via dedicated signaling to the UEs after the HO completion. Some companies show preference for providing SIB1 of the target cell in HO command as a way of allowing network flexibility. All companies agreed that the legacy UE behavior is not impacted either when SIB1 of target cell is provided in HO command or SIB1 is provided after the HO completion.

Summary of the discussion for F:

Majority of the companies (19 of 23) consider handling of SIB validity duration can be left to the network implementation hence a new UE behavior is not required. 3 companies prefer to consider enhancement at SIB validity timer expiry while receiving SIB1 via dedicated signaling, therefore prefer to define a UE behavior on the expiry of SIB validity duration. 

Summary of the discussion for G:

Majority of the companies (all but one) do not see the need of providing other SIBs via dedicated signaling. 

The following way forward is proposed based on the email discussion summary.

A: The provided draft RRC CR capturing the agreements from RAN2#79bis can be considered for approval.

B: Agree on the following proposals on the FFS issues discussed during the email discussion:

1. SIB1 parameters signaling via dedicated signaling is applied immediately upon the reception.

2. The UE assumes that SIB1 is provided via dedicated signalling whenever any SIB1 parameter changes. In other words, the network provided SIB1 via dedicated signalling is considered valid in the same way as broadcast SIB1 as currently specified. Ie. no specification changes are required.  

3. There is no requirement for the eNB to provide SIB1 via dedicated signaling to victim UEs unless SIB1 has changed.
4. The legacy system information notification procedure is intact while SIB1 is provided via dedicated RRC signaling. ie. The UE may follow the SI acquisition procedure based on the paging with SI modification indication.

5. The legacy UE behavior w.r.t. acquisition of SIB1 after HO is not impacted either if SIB1 of target cell is provided in HO command or SIB1 is provided after the HO completion.

6. The handling of SIB validity duration may be left to the network implementation. A new UE behavior is not required in order to take care of SIB validity duration requirement while providing SIB1 over dedicated signaling.

7. Other essential SIBs (ie.SIB2, SIB8) are not required to be provided over dedicated signaling. 

Discuss whether SIB1 of the target cell could be provided to the UE in HO command. Ie. SIB1 contents are included in RRCConnectionReconfiguration including the mobilityControlInfo
One additional open issue was pointed out in the email discussion on handling of SIB1 upon the reception of ETWS, CMAS, or EAB notification but without system information notification. It is proposed to discuss the above issue separately in the meeting.
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