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1 Introduction

Email discussion [NR-AH1801#12] discussed the system information procedures [1]. In this contribution we discuss the following open issues from the email discussion:
Issue 1: Terminology for the value tag to be used in ASN.1
Issue 2: Association of the area ID and value tag
Issue 3: UE behaviour for stored SI validity

2 Discussion
2.1 Terminology for the value tag 
The configuration corresponding to the SIB either change due to UE mobility from one area to another area (i.e. spatial domain change) or within the same area the configuration is updated in time (i.e. time domain update). Indicating to the UE the change/update in configuration the valuetag/index can be used. However there are some similarities and some subtle differences between the two terms in the way it is indicated to the UE. For the spatial domain change when the configuration corresponding to the SIB acquired in one cell is also applicable/valid in another cell then the valuetag or index broadcasted in SIB1 is the same in all cells belonging to the SI validity area i.e. the SIB is area-specific. This means the valuetag is either cell-specific if the SI validity area is one cell or the valuetag is area-specific if the SI validity area is more than one cell. In current LTE system the valuetag is cell-specific and each cell handles the valuetag independently. This means in LTE it is possible that the valuetag broadcasted in two different cells is same but the configuration corresponding to the SIB can be different. In NR it needs to be ensured by network that the same valuetag is not associated with different configuration of the concerned SIBs in two different cells belonging to the same area. Also, for the case where valuetag is area-specific some co-ordination is required to broadcast the same valuetag in SIB1 of the cells belonging to the SI validity area. Such co-ordination can be left to network implementation e.g. based on O&M management.  In LTE when the configuration is updated in time domain within the same cell the valuetag is simply incremented. In such an action it is assumed there is no mapping between the valuetag and the associated configuration and hence simple incrementing works because reuse of valuetag within the cell happens after range wrap around. This handling has a dis-advantage that if sometime later if some previous configuration is re-applied in the cell, a different valuetag is used compared to the valuetag previously used. If the validity period of the previous valuetag has not expired the UE still re-acquires the same configuration simply because the valuetag has changed. We think the valuetag applicability for NR SI update is not same like the LTE principle for SI update handling and validity. If the index is used then it slightly differs because there is explicit mapping maintained by the network between the index and the associated SIB configuration. Therefore, if some previous configuration is re-applied in the cell, the same index is broadcasted because of the explicit mapping. We believe this is an advantage because the UE does not have to re-acquire the configuration as opposed to when valuetag is used. Based on the above comparison we believe the current valuetag concept in LTE is not directly applicable for NR. Some modifications would be required to the valuetag handling i.e. co-ordination amongst cells of same SI validity area for area-specific SIBs and not using the same valuetag for different configuration of same SIB within the same validity area for cell-specific SIBs. Simple increment of valuetag for time domain update leads to unnecessary re-acquisition etc. If these modifications are done then there is no difference between the valuetag and index approaches. It would then be merely a terminology naming difference. In order not to confuse with the valuetag concept of LTE because it will not be the same in NR, we propose to adopt the System Information Index (systemInfoIndex) or System Information Configuration Index (systemInfoConfigurationIndex) terminology instead of the systemInfoValueTag.  
Proposal#1: Adopt the systemInfoIndex or systemInfoConfigurationIndex terminology instead of the systemInfoValueTag terminology for SI validity handling in NR.
Proposal#2: Applicability and validity of systemInfoIndex/systemInfoConfigurationIndex is either on cell level or area level depending on whether the corresponding SIB configuration is applicable for one or more cells.
2.2 Association of Area ID
Email discussion [1] proposed to signal the System information Area ID (systemInfoAreaIdentifier) separately in SIB1 in addition to the value tags of each SIB available in the cell. Based on above discussion in section 2.1, it is clear that the association of systemInfoIndex/systemInfoConfigurationIndex is either cell-specific or area-specific. Only if there are area-specific SIBs available in the cell then in addition to the list of systemInfoConfigurationIndex corresponding to each area-specific SIBs available in the cell at least one systemInfoAreaIdentifier is broadcasted in SIB1. The email discussion [1] considered three options for the association of Area ID. For Rel-15, to keep specifications simple we prefer Option 3 in [1] i.e. a single Area ID common to all SIBs is signaled. In future if this seems restrictive then multiple area IDs can be introduced by extending the Area ID concept.

Proposal#3a: In Rel-15, adopt explicit systemInfoAreaIdentifier common to all area-specific SIBs for defining the association of systemInfoConfigurationIndex.

Proposal#3b: Explicit common systemInfoAreaIdentifier and list of systemInfoConfigurationIndex is broadcast in SIB1.  

2.3 UE behavior for stored SI validity

The UE needs to check both the systemInfoAreaIdentifier (if included in SIB1) and systemInfoConfigurationIndex to determine whether the stored SIB is valid. For a particular SIB if the systemInfoAreaIdentifier changes for a UE moving from one area to another area, the UE needs to re-acquire new system information applicable for the new area. For a particular SIB if the systemInfoAreaIdentifier does not change from moving one area to another area but the systemInfoConfigurationIndex associated with that SIB changes while for other SIBs it does not change then the UE re-acquires only those SIBs for which the systemInfoConfigurationIndex has changed (if not available in stored SI). We believe this UE behavior is applicable for both cell-specific SIBs and area-specific SIBs and there is no need for explicitly signaling whether the SIB is cell-specific or area-specific. Based on the above discussion we propose,
Proposal#4a: There is no need to explicitly signal whether the SIB is cell-specific or area-specific.

Proposal#4b: UE behaviour is same to determine stored SI validity regardless of the SIB is cell-specific or area-specific.

2.4 Multiple SIB versions
In LTE, UE is not mandated to store SI other than the camped cell and storing SI of previously visited cells is up to UE implementation. For NR, we propose UE is provided with a configuration list corresponding to each SIB (i.e. more than one version of the SIB configuration) [2]. UE stores more than one version of SIB configuration and the associated systemInfoConfigurationIndex and systemInfoAreaIdentifier. Upon checking the systemInfoConfigurationIndex and systemInfoAreaIdentifier broadcasted in SIB1, UE applies the appropriate SIB configuration from stored SI. This minimizes the re-acquisition if valid stored SIB configuration is present. In [3] the benefit of such approach was questioned with arguments that it increases the storage requirement at UE to store the configuration list. We believe these are not valid concerns and can be handled based on validity timer associated with the systemInfoConfigurationIndex, where the corresponding configuration is deleted upon expiry of the validity timer. Further, it is network decision whether to provide the UE with a single SIB configuration or a list of configuration for some SIBs. If network decides broadcast mechanism then normally network provides a single SIB configuration. If network decides unicast then depending on UE storage capability network can provide SIB configuration list only to those UEs. This avoids mandating all UEs for additional large storage capability. Based on above discussion we propose:

Proposal#5: It is network decision to provide SIB configuration list (i.e. one or more version of the SIB configuration) based on UE storage capability. 
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal#1: Adopt the systemInfoIndex or systemInfoConfigurationIndex terminology instead of the systemInfoValueTag terminology for SI validity handling in NR.

Proposal#2: Applicability and validity of systemInfoIndex/systemInfoConfigurationIndex is either on cell level or area level depending on whether the corresponding SIB configuration is applicable for one or more cells.
Proposal#3a: In Rel-15, adopt explicit systemInfoAreaIdentifier common to all area-specific SIBs for defining the association of systemInfoConfigurationIndex.

Proposal#3b: Explicit common systemInfoAreaIdentifier and list of systemInfoConfigurationIndex is broadcast in SIB1.  

Proposal#4a: There is no need to explicitly signal whether the SIB is cell-specific or area-specific.

Proposal#4b: UE behaviour is same to determine stored SI validity regardless of the SIB is cell-specific or area-specific.

Proposal#5: It is network decision to provide SIB configuration list (i.e. one or more version of the SIB configuration) based on UE storage capability. 
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