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1 Introduction

This is the report for RAN2 email discussion [79#32] on SIB1 provisioning via dedicated signalling as captured below by the Chairman.
[79#32] [LTE/feICIC] SIB1 provisioning via dedicated signalling (ALU)

-
Details of provisioning the required information via dedicated signalling. 

-
Can try to take into account that handover signalling already provide some of these IEs. 

-
Should discuss also stage-3 CR details

=>
Intended outcome: Email discussion report to RAN2-80 and CRs

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

	Agreements
1
We will introduce dedicated signalling of provisioning of SIB1 for UEs in CRE zone.

Details are FFS




Considering that detail of the provisioning of SIB1 via dedicated signalling and also stage-3 CRs to be discussed during the email discussion, the email rapporteur proposes two phase email discussion as follows:

Phase 1: Discussion of details of SIB1 provisioning via dedicated signalling; expected to gather company comments/views by 19 September 2012.

Phase 2: Based on majority company position, a draft CR is to be provided and discussed until 27 September 2012.
Based on the discussion in last RAN2 meeting and the submitted contributions [2-8], the following open issues are identified regarding provisioning of SIB1 via dedicated signalling for the UEs experiencing strong interference.

1. How to identify the victim UEs for provisioning of SIB1 via dedicated signalling
2. UE behaviour towards legacy SIB1 acquisition procedure while receiving SIB1 via dedicated signalling
3. Content: whole SIB 1 or selected parameters of SIB1
4. Message structure
5. Possibility to apply delta configuration
Completion date for the email discussion: 27- September 2012 Pacific Time.

2.1 How to identify the victim UEs for provisioning of SIB1 via dedicated signalling
The agreement is to provide SIB1 via dedicated signalling for UEs in CRE region. The UEs may have moved to the CRE region from victim cell centre or the UE was handover to the CRE region from an aggressor cell. If a UE is handed over to a CRE region with large bias of a target cell, the target eNB needs to provide the SIB1 via dedicated RRC signalling during the handover procedure. If a UE is moving into the CRE region from the cell centre, the serving eNB needs to identify the victim UE and start providing the SIB1 update to the UE via dedicated signalling. 

During email discussion [78#48] for CRS assistance information, it was concluded that identification of the incoming UEs who would be under strong interference after handover can be left to eNB implementation. For example, the target eNB could identify the victim UE based on the measurement configuration used in the source eNB.  In order to configure restricted measurement for UEs who are experiencing strong interference, it was also considered that existing measurement triggers are sufficient of identifying the need for restricted measurement configuration.

Following a similar approach, it could consider that identifying the victim UEs for SIB1 provisioning while in the CRE region can be left to the eNB implementation. 

On the other hand, the UE may identify itself as a victim UE who requires SIB1 via dedicated signalling based on the failure to acquire broadcast SIB1. Upon the reception of system information change notification, the UE tries to acquire SIB1 following legacy procedure. If the UE fails to acquire SIB1, the UE informs the network of the SIB1 acquisition failure, where the network provides SIB1 to the UE via dedicated signalling. 

In summary, there are two possible methods of identifying the victim UEs who require provisioning of SIB1 via dedicated signalling.

A1). rely on network implementation to identify victim UEs who require SIB1 via dedicated signalling
A2). new procedure for the UE to inform the network of SIB1 acquisition failure. 
Companies are requested to comment whether it can be relied on network implementation based mechanism for identifying the victim UE in CRE region for provisioning of SIB1 via dedicated signalling or not.

	Company
	A: How is a UE who require provisioning of SIB1 via dedicated RRC signalling identified by the serving eNB.

	ZTE
	We prefer A1) (rely on network implementation). We see no reason to make a different scheme to identify the victim UE for dedicated SIB1 reception from other CRE related techniques, e.g., the measurement restriction configuration and the identification of victim UEs when provisioning CRS assistance information, as pointed out by rapporteur.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	A1) we think the identification of victim UEs who require SIB1 via dedicated signalling can be left to network implementation based on existing information at the network. 

	Ericsson
	It is of importance that the UE is able to receive SIB1. Primarily because SIB1 contains information on how to find all the other SIBs. Because of this importance, Method A1 would be tuned to ensure that all UEs in the CRE zone receives SIB1 via dedicated signalling. This tuning would most likely result in some UEs which are able to receive SIB1 using the legacy procedure would get SIB1 via dedicated signalling as well. This means an overhead in RRC signalling in a potentially limited resource, since only protected subframes can be used.

Acquisition of SIB1 in the UE is either successful or not. This information would be of value in the eNB in deciding to which UEs to send SIB1 over a dedicated channel or not. We argue that this information has the potential to reduce the overhead previously mentioned. Because this information contributes to uplink signalling, it is beneficial to minimize it. 

To conclude, we see benefits in pursuing Method A2.

	Samsung
	We support option A1. In our view smart network implementation will take care of providing dedicated SIB1 to victim UEs.

	CMCC
	Prefer A1 as baseline.

For A1, we share the same view with rapporteur on the option.

For A2, we think it is an optimization for eNB to decrease the signalling overhead based on the direct report of SIB1 acquisition failure from UE. So if the necessity to introduce the optimization is verified within R11 timeline, it is also acceptable for us.

	Potevio
	We support A1. 

For the UE originally in pico cell, the eNB can identify the UE based on the measurement report or CQI report, just as to decide whether to configure the measurement restriction for the UE.

For the UE handover from neighbour cells, the eNB can identify the UE based on the information received from the handover preparation phase, e.g., RRM-Config IE which contains the measurement results of pico cell resulting in the handover decision in source eNB.

	New Postcom
	We support option A1). The network could provide dedicated SIB1 signalling for victim UEs in 9dB CRE region by the network implementation. 

	Huawei
	We also prefer A1. Example network implementations can base on the measurement restriction configuration, e.g. measurement restriction configuration conveyed in the handover request message in handover case, two CSI measurement report reflecting the interference level of the UE according to the two CSI measurement patterns. As SIB1 update would not be frequent, there shouldn’t be much increase in overhead when the need of dedicated signalling for SIB1 is determined by network implementation.

	Motorola Mobility
	A1.

We think the network has enough tools to become aware of UEs entering CRE zone (e.g., configuring appropriate measurement events).

	ITRI
	We think that this is a network implementation issue. We support Option A1.

	Fujitsu
	We prefer A1. 
For the victim UE who is handed over to a CRE region, the target eNB can identify the UE based on the configuration used in the source eNB. For the victim UE who is moving into the CRE region from the cell centre, the serving eNB also can identify the UE based on the measurement results.

	Qualcomm
	We prefer A1. The network already has enough information to identify a UE in the CRE region.

	LG
	For now, we would like to rely on the assumption that network can make a timely decision regarding when network has to provide SIB1 via dedicated signalling, until it’s proven that it is not the case. 

However, we also wonder what if the network fails to take care of providing dedicated signalling of SIB1. 

In short, we slightly prefer A1, but we may need to think of the failure of SIB1 provisioning via dedicated signalling. 

	Panasonic
	We support option A1.

	Nokia/NSN
	We also support option A1.

	Intel
	We prefer A1. Network should be able to identify those UEs having problems of receiving legacy SIB1. 

	Hitachi
	We support option A1. We think the network can determine victim UEs based on the existing information and see no strong motivation to introduce option A2.

	Kyocera
	We also support A1. The network has sufficient means for identifying victim UEs; a new procedure is not needed.


Summary of the discussion for A:

Majority of the companies support for A1: rely on network implementation to identify victim UEs who require SIB1 via dedicated signalling.

2.2 UE behaviour towards legacy SIB1 acquisition procedure while receiving SIB1 via dedicated signalling
The serving eNB required to provide the SIB1 to the UEs in the CRE region, upon change of SIB-1 information. The SIB-1 information provided via dedicated signalling replaces any stored SIB-1 information. It is considered that the same parameter values are provided in broadcast SIB1 and SIB1 information provided via dedicated signalling. 

If a UE is provided with dedicated SIB-1 signalling, there are two options for whether the UE should perform legacy SIB1 acquisition procedure based on the system information change notification.

B1) UE applies the legacy system information change notification procedure and SIB1 acquisition procedure, while SIB1 is provided via dedicated signalling

B2) UE does not apply the legacy SIB1 acquisition procedure, while SIB1 is provided via dedicated signalling.

According to B1, the UE continues performing the legacy SIB1 acquisition procedure while SIB1 is provision via dedicated signalling. Therefore, information provided over dedicated signalling assists to improve the robustness. B1 doesn’t require informing the UE when the dedicated SIB1 signalling starts and ends.

B2 simplifies the UE procedure. However, this means the UE should be informed when legacy SIB1 acquisition procedure may be suspended and resumed. The broadcast SIB1 acquisition procedure could be suspended upon the reception of SIB1 via dedicated signalling. Resumption of legacy SIB1 acquisition procedure should be informed to the UE by the network when the UE is no longer experiencing strong interference. Possible way to inform the UE of when to resume legacy SIB1 acquisition procedure is to signal the UE via dedicated signalling. This information could be included in the dedicated RRC message being used for SIB1 provisioning. 

Companies are requested to comment whether the legacy SIB1 acquisition procedure to be performed by the UE while SIB1 is provisioned via dedicated signalling.

	Company
	B: Should the legacy SIB1 acquisition procedure be performed by the UE while receiving SIB1 via dedicated signalling?

	ZTE
	We prefer B2) (does not apply legacy SIB1 acquisition procedure). The pro is it saves power consumption at UE for broadcast SIB1 reception. 

Please note that it’s not necessary to inform UE by new signaling when to resume or suspend the legacy SIB1 acquisition procedure. The dedicated signaling of SIB1 to a UE could be simply linked to measurement restriction configuration. In other words, only UEs configured with restricted measurement should expect dedicated signaling of SIB1. People argued it’s not very accurate since not all UEs configured with measurement restriction but only UEs locating in CRE region where the bias is between 6dB and 9dB require dedicated SIB1 signaling. We believe it’s only about overhead of extra signaling, which is not a critical issue considering SIB1 does not change frequently.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	We prefer B2). As commented by ZTE, the advantage of B2 is UE battery saving. 

We think the stopping of legacy SIB1 procedure could be triggered by the reception of SIB1 via dedicated signalling. For the resumption of legacy SIB1 procedure should be signalled to the UE using explicit indication from the network.

	Ericsson
	We think that providing SIB1 over dedicated signalling should be minimized, given that the same information is also provided over broadcast signalling. If the UE tries to acquire the legacy system information while being provided with SIB1 over dedicated signalling the UE knows when it is able to acquire the legacy SIB1.

We support B1.

	Samsung
	We support option B2. For clean UE behaviour here we need to have a clear begin/end signalling to the UE for the period that it does not have to use legacy SI notification/acquisition procedures. In our understanding, this can be linked to configuration of the serving cell restriction pattern (pattern1) as indicated by ZTE. However, this implicit linking should be avoided when CRE bias is small. 

Therefore, it is better to have an explicit ON/OFF indication from the network to instruct UE to follow new (dedicated) signalling/resume legacy SIB1 procedure.

	CMCC
	Prefer B1). 

We think UE still should continues performing the legacy SIB1 acquisition procedure while SIB1 is provision via dedicated signalling so UE can exactly know when and whether it can receive the broadcasted SIB1 or not. Although UE may consume more power, we still think the reliability and robustness of SIB1 is most important.

	Potevio
	We support B1.

The pro is no need to consider how to start and stop the dedicated signalling scheme, therefore no extra signalling enhancement is needed, which leads to simpler implementation. When the UE moves from CRE region to the center of pico cell, the eNB will stop the dedicated SIB1 transmission autonomously, and the UE can receive the broadcasted SIB1 and other SIBs normally. 
The con is more power consumption, but considering that the UE will perform the legacy SI acquisition procedure only when the SI is changed that infrequently happens, so we think this disadvantage is acceptable. 

	New Postcom
	We support option B2). If the network can ensure identifying victim UEs for SIB1 reception by the network implementation properly (related to question A), it is unnecessary that victim UE applies the legacy system information while SIB1 is provided via dedicated signalling. We agree that explicit indications of stopping/resuming legacy SIB1 acquisition procedure from the network are needed. 

	Huawei
	We prefer B1, i.e., UE still applies the legacy system information change notification procedure and SIB1 acquisition procedure. It seems straightforward to improve the robustness of the SIB1 acquisition with B1, and it seems simpler without requiring the introduction of new mechanisms to inform UE when the dedicated SIB1 signalling starts and ends, As SIB1 are only broadcasted in subframe #5 when SFN mod 2 = 0, the power saving would be quite small, if any, by not applying legacy SIB1 acquisition procedure.

	Motorola Mobility
	We think this does not need to be specified. That is, what the UE does about legacy SIB1 after dedicated SIB1 is delivered to the UE, can be left to UE implementation.

Note that the assumption is that “the same parameter values are provided in broadcast SIB1 and SIB1 information provided via dedicated signalling”. So, after obtaining SIB1 via dedicated signalling, if the UE obtains broadcast SIB1, there is no detrimental impact.

	ITRI
	We slightly prefer Option B1. The robustness of SIB1content may be much concerned. We also think that SIB1 may not be changed frequently. Power consumption would be acceptable.

However, if SIB1 is changed frequently and power consumption is concerned, Option B2 may be further considered. We think that Option B2 is related to Question A. Network should decide when to provide SIB1 content via dedicated signaling. And, connected UE should also stop the legacy procedure for SIB1 acquisition simultaneously. Option B2 is more complicated than Option B1.

	Fujitsu
	We prefer B1.
If the legacy broadcast and dedicated signalling are received in parallel, the UE will not be confused. Compared to consume additional power, the reliability of system information is more important. Besides, the system information does not change frequently.

	Qualcomm
	We prefer B2. With B1, it is not clear what would be the UE behavior when the network has provided SIB1 in a dedicated signaling but the UE failed to acquire SIB1, for the cases where the UE is required to perform system information acquisition.

	LG
	We prefer B1. 
Providing SIB1 via dedicated signaling should be a supplementary mechanism that works o top of legacy behavior. The toggling behavior at the UE side between broadcast acquisition and dedicated acquisition is not desirable, but only introduces unnecessary signaling and UE complexity. 
Optimization aspect in battery saving is not urgent in this issue, and the benefit is very small. 

	Panasonic
	We are wondering whether B2 will not introduce a new behaviour whereupon receiving the paging message with systemInfoModification included, it shall ignore this (and not try to re-acquire the system information)? And if this is really the case, then what is the significant battery saving case assuming we have the ETWS / CMAS capable UE in mind. For other UEs, not even decoding PDCCH (with P-RNTI) is again a new behaviour.

We have always assumed that System information changes are not very frequent, the battery consumption resulting out of failed trials to acquire SIB-1 should not be significant. [Possibly a smart UE can abort the procedure quickly (it knows that it was sent SIB-1 in dedicated message). How and if “quickly” needs to be quantified can be discussed…please also see our comments in section 2.6.]

Therefore, we prefer option B1.

	Nokia/NSN
	We support option B1. 

	Intel
	We prefer B1 since it is beneficial for system robustness. Also with B1, there is no need to discuss when legacy SIB1 acquisition procedure may be suspended and resumed.
Battering saving of B2 is not significant since power consumption of receiving legacy SIB1 is not an issue considering that UE is in RRC_CONNECTED mode.

	Hitachi
	We support option B1. We think UE should acquire legacy SIB1 as long as it is possible.

	Kyocera
	We slightly prefer B1 since a start/stop indicator will not be needed. But we are also ok with B2 if a solution without the additional signalling for start/stop indicator is available.


Summary of the discussion for B:

Based on signalling simplicity, 13 companies argue for B1 where the UE applies the legacy SIB1 acquisition procedure while SIB1 is provided via dedicated signalling. 6 companies see the benefit of B2 where the UE is not required to apply legacy SIB1 acquisition procedure while SIB1 is received via dedicated signalling. The main claimed benefit of B2 over B1 is the UE battery saving. 1 company believes that the legacy SIB1 acquisition while receiving SIB1 via dedicated signalling can be left the UE implementation. 
2.3 Information provided via dedicated signalling
According to the agreement dedicated signalling is to be introduced for SIB1 to the UEs who are experiencing strong interference. Information required by idle and connected UEs are included in legacy SIB1 which is broadcast in the cell. Considering that the dedicated signalling is supported for RRC connected UEs, it may be argued that only the information required by RRC connected UEs is required to be provided via dedicated signalling. Upon reception of SIB1, the UE is expected to perform other system information acquisition as appropriate. Therefore, the information for the reception of other system information should be transmitted to the UE via dedicated signalling. With respect to the information required to be provided via dedicated signalling there is following options.

Option C1: transmit all the content of SIB1 to UE via dedicated signalling 
Option C2: only transmit part of contents of SIB1 which is required for connected UE

Companies are requested to comment on whether all the content of SIB1 or only a part of SIB1 content which are required by the connected UEs to be transmitted to the UE via dedicated signalling. 

In addition to SIB1 information, some companies considered that SIB2 and SIB8 (if required) should also be provided to the victim UE via dedicated signalling. 

	Company
	C: Shall all the content of SIB1 or a part of SIB1 content required by a connected UE be signalled via dedicated signalling?  

	ZTE
	We prefer C1 (transmit all the content of SIB1 to UE via dedicated signalling) since it’s simple.

People may argue about the overhead cost caused by sending the whole SIB1. We believe it’s not critical since SIB1 doesn’t change frequently for connected mode UE.

Comparing to the small drawback of cost, the benefits are more attractive to us. Assuming only part of SIB1 content (information for connected mode) is contained, when victim UEs enter idle mode, they should acquire the broadcast SIB1 again to achieve information for idle mode. This unwanted procedure could be easily prevented by transmitting all SIB1 information in dedicated signalling. Also, this is simple for CR drafting without touching which field of SIB1 is needed for connected UE. 

	Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
	We prefer C2). Considering it is only RRC connected state UEs are provided with the dedicated SIB1 signalling, We think only the necessary parameters by a RRC connected UE should be signalled. The parameters are: p-Max, schedulingInfoList, si-WindowLength, systemInfoValueTag, tdd-Config, [freqBandIndicator]



	Ericsson
	As previously stated, we think SIB1 transmission over dedicated signalling should be minimized. Hence only parts of SIB1 required for a UE in RRC_CONNECTED should be transmitted. We note that a UE which enters RRC_IDLE in the CRE zone would acquire the strongest cell which is the macro/aggressor cell. Hence the UE would anyway need to re-acquire the new SIB1.

We support C2.

	Samsung
	We also support C2. We think in addition to the parameters mentioned by ALU following should be included: PLMN id and tracking area code since UE performs TA update in connected mode as well.

	CMCC
	Prefer C2). 

Only the required information of SIB1 for connected UE is necessary although the option is more complex than C1 from the impact of specification (ASN.1) point of view.

	Potevio
	We support C2.

With respect to the signalling overhead, C2 has explicit advantage. This behaviour is similar as the SI provision for SCell that only CA-related parameters are included. 

The detailed parameters should be further discussed.

	New Postcom
	We prefer C2). In order to save signalling overhead, it is beneficial that only parts of SIB1 required for RRC connected UEs are provided in the dedicated signalling. 

	Huawei
	We prefer C2, i.e., to only transmit part of contents of SIB1 which is required for connected UE. Since (F)eICIC does not apply to idle UE, idle UE in CRE would need to acquire SIBs of the aggressor cell any way. Therefore, there is not much benefit to carry the system information of victim cell, which is only useful to idle UE.

We don’t think that SIB2 and SIB8 (if required) should also be provided to the victim UE via dedicated signalling. Unlike SIB1, the scheduling of SIB2 and other SIB information is flexible. Hence network implementation can transmit them in protected subframes.

	Motorola Mobility
	We prefer C1 as this would make the specification a bit simpler (other than SIB1 being received via a dedicated message instead of via broadcast in subframe 5, nothing needs to change).

	ITRI
	We support Option C2. Only required information of SIB1 is necessary for connected UE.

	Fujitsu
	We prefer C2.
When the victim UE enters idle mode, this UE selects to camp on the aggressor cell and receive the broadcast SIB1 from the aggressor cell. Therefore, it is not necessary to carry the IEs for idle mode.

	Qualcomm
	We support C2.

	LG
	We don’t have strong preference, and providing only necessary information would be fine. 

	Panasonic
	We support option C2 to avoid un-necessary wastage of resources. As for the content, we think some other parameters may be required e.g. upon re-establishment (like cellIdentity to compute VarShortMAC-Input, cell selection related information) etc.

	Nokia/NSN
	We support option C1 and sending the SIB1 in a container to avoid changing contents later. This option also allows, if required, sending of any SIBs easily.

	Intel
	We prefer C2 to minimize signalling overhead.

	Hitachi
	We support C2.

	Kyocera
	We support option C2.  The purpose for sending the SIB1 information over dedicated signalling is different from the legacy broadcast, so only the information needed for connected mode should be sent.




Summary of the discussion for C:

Majority companies (16) support for C2: to provide only part fo the contents of SIB1 which is required for RRC_Connected UE. 4 companies support for transmitting whole content of SIB1 considering the specification simplicity.  
2.4 ASN.1 message design
Based on the discussion in RAN2#79, there are two possible messages could be considered for the transmission of SIB1 via dedicated signalling.

Option D1: necessary SIB1 contents are included in mobilityControlInfo. RRCConnectionReconfiguration including the mobilityControlInfo is used for updating/informing SIB1 information.

Option D2: necessary SIB1 contents are included in RRCConnectionReconfiguration. RRCConnectionReconfiguration not including the mobilityControlInfo is used for updating/informing SIB1 information. 

Part of SIB1 content (such as p-Max and tdd-Config (for TDD) is already included in mobilityControlInfo IE. Therefore including additional parameters in mobilityControlInfo may seem simple in specification point of view. Considering that handover procedure requires the UE to perform RACH procedure, reuse of handover procedure for SIB1 updates (Option D1) may have significant impact on UE in case of frequent SIB1 update. 

On the other hand, system information for SCell is provided to the UE via dedicated signalling using RRCConnectionReconfiguration not including the mobilityControlInfo. A similar approach (Option D2) could also be followed for SIB1 provisioning via dedicated signalling. Option D2 can be used to provide SIB1 information at handover as well as SIB1 update for the UEs in CRE region.

Companies are requested to comment on what message to be use for signalling of SIB1 information.

	Company
	D: Which RRC message/IE should include SIB1 information? Which kind of optionally should be applied to the new IE?

	ZTE
	We prefer D2 (not including mobilityControlInfo), since SIB1 update has nothing to do with HO procedure.

	Alcatel-Lucent/Alcatel-Lucent Shanghai Bell
	We prefer D2, necessary SIB1 contents are included in RRCConnectionReconfiguration. RRCConnectionReconfiguration not including the mobilityControlInfo.  



	Ericsson
	We agree that providing the information in mobilityControlInfo causes unnecessary procedures like RACH procedure to take place.

We support D2.

	Samsung
	We also support D2.

	CMCC
	Prefer D2 to decrease the impact on UE.

	Potevio
	We support D2.

D2 can avoid the unnecessary handover procedure.  

	New Postcom
	We also support D2). 

	Huawei
	We prefer D2. Adding these SB1 contents in mobilityControlInfo would require new specification on UE behaviour without much benefit.

	Motorola Mobility
	D2.

We do not see a need to link this to mobility control info (i.e. handover procedure).

	ITRI
	We also support D2.

	Fujitsu
	We prefer D2.
We think D2 has less impact on UE since D1 results in the RACH procedure.

	Qualcomm
	We support D2.

	LG
	We prefer D2

	Panasonic
	We also support option D2.

	Nokia/NSN
	We support option D2.

	Intel
	We prefer D2.

	Hitachi
	We support D2.

	Kyocera
	We also support option D2.


Summary of the discussion for D:

All participating companies support for D2 where the necessary SIB1 contents to be included in RRCConnectionReconfiguration not including the mobilityControlInfo. 

2.5 Possibility to apply delta configuration for updated SIB1 

System information of serving cell is currently provided to the UE via broadcast signalling. Therefore, delta configuration is not applicable for broadcast system information. However, when SIB1 is provided via dedicated RRC signalling, delta signalling could be applied to reduce signalling overhead if frequent SIB1 updates are considered.

Companies are requested to comment on whether delta configuration should be applied for SIB1 provisioning via dedicated signalling.  

	Company
	E: Should delta configuration be applicable for SIB1 provisioning via dedicated signalling? If so, please provide detail of UE behaviour/procedure.

	ZTE
	No.

It's related to question C. We prefer making a simple container to carry the same information as broadcast SIB1.

	Alcatel-Lucent/Alcatel-Lucent Shanghai bell
	No. we don’t see much benefit of enabling delta configuration for SIB1 signalling considering that only the necessary parameters by a RRC connected UE is included.

	Ericsson
	In line with our previous statements on reducing overhead we think delta signalling is a useful approach to reduce overhead.

We support the use of delta signalling.

	Samsung
	No. 

Delta signalling introduces additional complexity and should be introduced only if there is sufficient gain. The list of parameters we need to signal can be concluded from question C. We assume most of the info is rather static – schedulingInfo is probably most dynamic, but even for that is does not seem too likely we need to provide regular updates. So we don’t see a big gain for delta signalling.

	Potevio
	Yes.

The delta configuration can further reduce the signalling overhead. When receiving the dedicated RRC signalling containing some IEs of SIB1, The UE will replace any corresponding stored information according to the received IEs, and remain the others unchanged. 

	New Postcom
	Yes.

We think delta configuration could be applied to save signalling overhead. If there are multiple victim UEs in the CRE region, the benefit of delta signalling is bigger. 

	Huawei
	No, we don’t think delta configuration is needed. As the update of SIB1 should not be frequent, the signalling saving from delta configuration is not worth the extra complexity in specifying the new handling procedure.

	Motorola Mobility
	No

	ITRI
	No, we don’t think that there is much benefit of using delta configuration.

	Fujitsu
	No.
We don’t see many benefits to add delta configuration for SIB1 dedicated signalling considering that only connection information is necessary for the UE in CRE zone.

	Qualcomm
	No. We do not see much benefit of delta configuration.

	LG
	No need of delta signalling. 

Delta signalling should be introduced only when there is a significant signalling benefit. 

	Panasonic
	Yes; delta signalling should be possible, especially keeping in mind future small cell deployments where a lot of UEs would be present in the small cells and the interference situation/ cell load will rather not afford un-necessary overhead.

	Nokia/NSN
	No need for delta configuration.

	Intel
	No need for delta signaling.

We think delta signalling will introduce additional complexity.

	Hitachi
	No. We do not see the need of delta signalling.

	Kyocera
	No, there’s little benefit for adding this complexity.


Summary of the discussion for E:

16 companies don’t see a benefit of enabling delta signalling for provisioning of SIB1 via dedicated signalling even though 4 companies see some benefit of signalling reduction with delta signalling.

2.6 Any other open issue

…

[ZTE]: Besides SIB1, is there any other SIB should be transmitted by dedicated signalling? For instance, SIB2 is also mandatory for connected UEs to acquire. This issue was mentioned in [2][3][8].[ZTE feedback]: We think SIB2 should also be sent together with SIB1 in dedicated signalling. One purpose is to simplify UE’s reception and avoid acquiring the SIB2 from system information acquisition procedure after reading SIB1 from dedicated signalling. By doing this, the delay of connected UE to successfully receive SIB2 is significantly reduced; hence the potential gap between network and UE to apply new system information is reduced.

Besides, if only broadcast SIB2 is supported, to achieve acceptable robustness performance, SIB2 would better be scheduled in protected subframes(ABS). Dedicated signalling of SIB2 could relieve the scheduling restriction of broadcast SIB2.
[CMCC]: As mentioned before, one of the usages of SIB1 is to provide the other necessary SIBs to UE. So if UE can receive the SIB1 via broadcast or dedicated signalling, it would try to detect other necessary SIBs (e.g. SIB2). From eNB point of view, it will try to schedule other necessary SIBs required for connected UE in protected subframe, which is a network implementation issue. 

But if possible, we can have further discussion and optimization on the transmission of other SIBs (e.g. SIB2) required for connected UE, and included them in the dedicated signalling as SIB1 to improve the detection of them for UEs in CRE. (We have same opinion with option in section 2.3, and only necessary parameters of SIBs should be included).

[New Postcom]: Since change of system information only occurs at modification period boundary, we think the dedicated signalling for SIB1 information should be sent in the modification period before the modification period boundary after which eNB will update the system information. And UE should apply the SIB1 information in the dedicated signalling immediately from the start of the next modification period. 

[Panasonic]: Do we need to specify what happens if the UE tries to acquire system information but actually fails continuously following successful handover completion? So far RRC specification only specifies the UE behaviour when Essential system information missing while T311 is running (in section 5.2.2.5). 

In the high CRE bias situation there might be a need to revisit this to discuss:

· If these are significant cases when this could occur (since generally the RLF should trigger and in f-eICICI situation the network would conservatively provide SIB-1 to more UEs than required)

· When the UE aborts the SIB-1 acquisition & how long does it wait for network to provide the SIB-1 in dedicated message; and

· if it does not receive the SIB-1 in dedicated message in the above time then what does it do? 
3 Conclusions

To cover for majority opinions expressed during the email discussion, three alternatives of RRC CR for provision of SIB1 via dedicated signalling are created. All three alternatives: 

· rely on network implementation to identify victim UEs who require SIB1 via dedicated signalling,

· only provide part of contents of SIB1 required by a RRC_Connected UE

· SIB1 contents are included in RRCConnectionReconfiguration not including the mobilityControlInfo
· No delta signalling enabled for the dedicated SIB1 signalling

The difference of the alternatives depends on whether the legacy SIB1 acquisition is required to be performed or not by the UE while receiving SIB1 information via dedicated signalling. While

Alternative 1: legacy SIB1 acquisition is required to be performed while receiving SIB1 via dedicated signalling. This has the majority company support.
Alternative 2: legacy SIB1 acquisition is not required to be performed while receiving SIB1 via dedicated signalling. However upon reception of dedicated SIB1 de-configuration, the UE is required to acquire broadcast SIB1 upon the next system information change.
Alternative 3: legacy SIB1 acquisition is not required to be performed while receiving SIB1 via dedicated signalling. However upon reception of dedicated SIB1 release, the UE is required to acquire broadcast SIB1 immediately without waiting for the next system information modification period boundary. 

The three alternatives don’t show significant difference in terms of signalling complexity. Alternative 2 and 3 result in better UE power saving compared to alternative 1.
The following way forward is proposed based on the email discussion summary.
Agree on the following proposals:

· It can be rely on network implementation to identify victim UEs who require SIB1 via dedicated signalling.

· only the content of SIB1 required by a RRC_Connected UE is provided via dedicated signalling.
· RRCConnectionReconfiguration message not including the mobilityControlInfo is used for the delivery of SIB1 content to the UE.
· Delta signalling is not enabled for the SIB1 content provided via dedicated RRC signalling.
Discuss the different alternatives for requirement for legacy SIB1 acquisition procedure while receiving SIB1 via dedicated signalling. 

The following additional issues were also raised (however not discussed in details) during the email discussion.

· whether there is a need for signalling other essential system information via dedicated signalling

· the UE behaviour in case of SIB1 acquisition failure, ie. if the network is not able to provide SIB1 via dedicated signalling for victim UEs.

- whether there is a need for paging enhancements. 
It is proposed to discuss the above issues separately in RAN2 meeting.
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