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This is the report of email discussion on [NR-AH1801#12][NR] System information procedures.
[NR-AH1801#12][NR] System information procedures (Samsung)
	Scope: including Stored system information, System information modification, System information scheduling.
	Email discussion to identify aspects where there is a large degree of consensus among the proposals submitted to this meeting and make proposal that should be quick to agree in the meeting. In addition identify the key questions that will need more discussion in the meeting to resolve. Aim is to facilitate a well-structured discussion at the next meeting.
	Intended outcome: Report to next meeting
	Deadline:  Monday 2018-02-12

The email discussion is structured in three main sections handling the following scope:
Section 1: Stored System Information
Section 2: System information modification
Section 3: System information scheduling
Section 1: Stored System Information
In RAN2#98, the following agreements were made on stored SI [1]: 
Agreements
There will be at least a value tag and area ID
-	value tag is associated to each SIB
-	value tag can be valid in only one cell or when combined with an area ID to be valid in more than one cell.

FFS whether the area ID and valuetag is separately signalled or as a single identifier

FFS whether the area ID is associated to each SIB/ SI message or associated to a group of SIBs/ SI messages or all SIBs/ SI messages.

Based on the above agreements, there are three main open issues to be resolved for stored SI.
1. Association of the Area ID with SIB/SI messages
2. Stored SI validity time and Management of stored SI 
3. Signalling of Area ID

Issue 1.1: Association of the Area ID with SIB/SI messages
At RAN2#98 it was already agreed that “value tag is associated to each SIB”. This means that for each SIB corresponding value tag is included in Minimum System Information (MSI) regardless of whether the SIB is broadcasted or provided on demand. Since the contents of MIB are almost finalized and MIB does not include any value tag information it is logical that value tag for each SIB is transmitted in SIB1.

Question 1.1.1: Do companies share the common understanding that for each SIB (regardless of broadcast or provided on demand) in the cell, corresponding value tag is included in SIB1?

	Company
	Yes/No
	Additional remarks (if any)

	ZTE
	YES
	

	Interdigital
	Yes
	However, value tag does not need to be included for some SIBs (e.g. ETWS and CMAS) as it has no meaning.

	OPPO
	YES
	

	Ericsson
	Yes
	We also see value in having a value tag for SIB1. This value tag can be used for example to inform the UE about the new SIB1 contents already in the system information modification paging message.

	CATT
	Yes
	Value tag is associated to each SIB of other SI regardless of whether the SIB is broadcasted or provided on demand.

	Huawei, HiSilicon
	Yes
	In case of SIB specific value tag, it is possible for the UE to check SIB1and decide whether to further acquire the updated SI.

	vivo
	Yes (and No)
	For some SIBs e.g. ETWS/CMAS related SIBs, have no associated value tags.
For other SIBs, if a SIB is associated with one value tag, we agree that the corresponding value tag is included in SIB1, no matter the SIB is broadcasted or provided on demand.

	Fujitsu
	Yes
	Value tag shall be included in the SIB1, regardless SIB of broadcast or provided on demand.

	LG
	Yes
	For each SIB except MIB and RMSI, a value tag is included in SIB1.

	MediaTek
	Yes
	

	ETRI
	Yes
	

	Sony
	Yes
	

	Panasonic
	Yes
	For those SIBs having value tags, their value tags are included in SIB1.

	Samsung
	YES
	Value tag for each SIB available in the cell shall be included in SIB1 regardless of the SIB is broadcast or provided on-demand

	Intel
	Yes
	It can be placed in si-SchedulingInfo IE of SIB1 like in LTE, as part of the si-MappingInfo

	Lenovo/ MotM
	Yes
	

	Nokia
	Yes
	

	Sharp
	Yes
	Each SIB available in the cell is associated to a value tag.

	Qualcomm
	Yes
	

	ITL
	Yes
	

	ITRI
	Yes
	Per-SIB value tag available in SIB1 is preferable.



Summary of Q1.1.1: All 23 companies share the common understanding that for each SIB available in the cell (regardless of broadcast or provided on demand), corresponding value tag is included in SIB1. 2 companies clarified this does not applies to ETWS/CMAS SIBs. 1 company indicated value tag associated with SIB1 should also be included whereas another company thinks value tag for RMSI is not included in SIB1. Given the contents of SIB1 and contents of paging message are not yet finalized following is proposed:

Proposal#1.1.1: Value tag associated with each SIB of Other SI (OSI) available in cell is included in SIB1 regardless of whether the SIB is broadcasted or provided on demand. 

At RAN2#98 it was already agreed that “value tag can be valid in only one cell or when combined with an area ID to be valid in more than one cell”. This means that a SIB is either “cell specific” or “Area specific”. For the “cell specific” SIB the value tag is valid in the cell which transmits the corresponding SIB and therefore the UE behavior in terms of determining the validity of the stored SI corresponding to that SIB is aligned with LTE principle. For e.g. assume SIB X is a “cell specific” SIB. From SIB1 transmitted by Cell#1 the UE receives value tag (5) corresponding to SIB X and the UE acquires SIB X from Cell#1 and stores it. During mobility the UE moves to Cell#2 and receives value tag (8) from SIB1 corresponding to SIB X. Since the stored version of SIB X corresponds to value tag (5) and associated with Cell#1 the UE needs to re-acquire SIB X corresponding to value tag (8) in Cell#2. On re-acquiring the UE stores the SIB X version corresponding to value tag (8) and associates this stored version with Cell#2. Further, consider the two cases:
Case 1: UE moves to Cell#3 and receives value tag (5) from SIB1 corresponding to SIB X
Case 2: UE moves back to Cell#1 and receives value tag (5) from SIB1 corresponding to SIB X
For Case 1, the needs to re-acquire SIB X from Cell#3 even though UE has stored version of SIB X corresponding to value tag (5) but associated with Cell#1. For Case 2, there is no need to re-acquire SIB X from Cell#1 and UE can apply stored version of SIB X associated with Cell#1 (assuming validity timer has not expired). 

Question 1.1.2: Do companies share the common understanding that for “cell specific” SIB the LTE principle is applicable for determining the validity of the stored information corresponding to that SIB? 

	Company
	Yes/No
	Additional remarks (if any)

	ZTE
	YES
	

	Interdigital
	Yes
	


	
	
	


	Ericsson
	Yes
	“Cell specific SIBs” are not valid on other cells. Only “area specific SIBs” can be. Upon returning to a previous cell, the UE can apply a previously acquired cell specific SIB from that cell, provided that the SIB’s value tag is still the same and the validity timer has not expired. Also note that a SIB can be cell specific in one cell while it is area specific in other cells.

	CATT
	Yes
	If the SIB is cell specific, then in different cells the same value tag may be associated to different configuration parameters. For example, value tag (5) of SIB X in Cell#3 may be associated to configuration parameters 1, and value tag (5) of SIB X in Cell#1 may be associated to configuration parameters 2. Then for Case 1 UE needs to re-acquire SIB X for Cell#3, and for Case 2 UE does not need to re-acquire SIB X for Cell#1 if validity timer has not expired.

	OPPO
	Yes
	

	Huawei, HiSilicon
	Yes
	

	vivo
	Yes
	We share this common understanding. The description is exactly what we understand. 

	Fujitsu
	Yes
	LTE principle is preferred.

	LG
	Yes
	For cell specific SIB, UE may store it with a value tag and cell identity, and reuse it when the UE regains the corresponding cell.

	MediaTek
	Yes
	

	ETRI
	Yes
	

	Sony
	Yes
	We agree that a SIB can be cell specific or area specific. And we share the same understanding on the UE behavior in case 1 and 2. But it doesn’t preclude the case that UE could store the cell specific SIB within an area. 

	Panasonic
	Yes
	

	Samsung
	In principle YES
	As indicated by CATT, for cell specific SIBs different cells (Cell#1 and Cell#3) can broadcast the same value tag (5) associated with different configuration parameters, but these cells do not belong to the same area ID. If NW implementation ensures that same value tag is not associated with different configuration parameters for cells belonging to same area ID then UE behavior is same for cell-specific SIBs and area-specific SIBs. Further there is no need for additional indication whether the SIB is cell-specific or area-specific  

	Intel
	Yes
	We agree with the understanding of SIBs that are cell specific will follow the behavior of LTE principle.

	Lenovo/ MotM
	Yes
	

	Nokia
	Yes
	It is fine to use the LTE principle where the UE reacquires a SIB whenever there is a change in value tag. However, in the examples described above it is mentioned that the UE stores multiple copies of one SIB along with value tag and cell ID of cell in which the SIB was acquired. Do we need to store the cell ID along with the SIB? I don’t think we do this in LTE.

	Sharp
	Yes
	

	Qualcomm
	Yes
	

	ITL
	Yes
	

	ITRI
	Yes
	In case of “cell-specific” SIB, we agree to apply LTE principle. However, is it possible that a SIB is “cell-specific” in cell#1 but “area-specific” in cell#2? For example, could a “cell-specific” SIBx in cell#1 of area_y be applied to cell#2 of area_y?



Summary of Q1.1.2: All 23 companies share the common understanding that for “cell specific” SIB the LTE principle is applicable for determining the validity of the stored information corresponding to that SIB. However 1 company indicate a SIB can be cell specific in one cell while it is area specific in other cells whereas another company wonders whether this is possible if the area of the concerned cells is same. 1 company prefers the UE behaviour is same for cell-specific SIBs and area-specific SIBs. Therefore it is proposed:

Proposal#1.1.2: It is RAN2 understanding that for “cell specific” SIB the LTE principle is applicable for determining the validity of the stored information corresponding to that SIB. It needs to be discussed whether in an area identified by same area ID if a SIB can be cell specific in one cell while it is area specific in other cells of the same area.

If answer to Question 1b is YES, then it seems logical that the UE should be indicated whether the SIB is “cell specific” or “area specific”. There are two options:
· Option 1: Pre-define in the specification whether the SIB is “cell specific” or “area specific”
· Option 2: Dynamically indicate to the UE through explicitly signaling whether the SIB is “cell specific” or “area specific”  
Companies are welcome to add any other option other than mentioned above. Note that for explicit dynamic signalling there can be several ways but email discussion scope is not to elaborate stage-3 details.

Question 1.1.3: Companies are invited to indicate their preference on the option to indicate to UE whether the SIB is “cell specific” or “area specific”.

	Company
	Indicate your preferred option (Justify your preferred option in brief, if possible)

	ZTE
	Option 2: And we think this information can be explicitly signaled in SIB1

	Interdigital
	We think option 2 is preferred since it gives the NW more flexibility in determining which SIBs are cell specific or area specific. For example, a SIB may be attached to a geographical area and whether the SIB is cell specific or area specific would depend on deployment.

	Ericsson
	No strong opinion. The simplest and most straightforward would be to specify this property per SIB in the standard. However, we cannot rule out a use case for dynamic indication either, as this depends on the contents of the (current and future) SIBs. 

	CATT
	We prefer neither Option1 nor Option2.
The simplest way is to broadcast Area ID in SIB1 of the cell, which explicitly signals that the SIB is “area specific”. When the SIB is “cell specific”, the range of the Area ID is just the cell.

	Huawei, HiSilicon
	Option 2.
It is more flexible for network to decide the valid area of SIBs.

	vivo
	Both Option 1 and Option 2 should be adopted for different types of SI:

Type1: It should be always cell specific SIB, e.g. SIB1, ETWS, CMAS.

Type2: SIBs can change between “cell specific” and “area specific” dynamically. For instants, an isolated cell can configure all type2 SIBs as cell specific SIBs, while a cell with many neighboring cells, it can configure the SIBs with same configuration as area specific SIB. In this case, option 2 is preferred for us.


	Fujitsu
	Option2. It allows flexibility for different kinds of SIBs.

	LG
	Option2. There is no clear criteria to divide into cell specific SIB and area specific SIB. It should be up to network implementation to determine which SIB is area specific.

	MediaTek
	Option 3: Depends on SIB types, some cell specific SIBs could be pre-defined in spec, while other SIBs could be indicated as cell specific or area specific by signaling. This ensures configuration flexibility, and limits signaling overhead from dynamic configuration.

	ETRI
	Option 2. It can provide flexible configuration.

	Sony
	No strong opinion.

	Panasonic
	Option 2. Although it may bring some additional signaling overheads, the flexibility it provides can increase the system efficiency as a whole.

	Samsung
	Similar to CATT we think neither Option1 nor Option 2 is needed if network ensure same value tag is not used for two different configurations of the same SIB within the area as commented in 1.1.2. When area ID is included in SIB1 then regardless of SIB is cell-specific or area-specific UE checks both area ID and value tag and updates if either of them is different. 

	Intel
	Option 2.  By default, the area scope of a SIB is cell specific. Explicit signaling is only required if it is other than cell specific.  Option 2 allows more flexibility for the operator to design the area scope of a SIB.

	Lenovo/ MotM
	Option 2 for its flexibility to network operator. At the same time, we have sympathy for CATT and Samsung’s opinion if the same is acceptable to the operators.

	Nokia
	If area ID is going to be associated with value tag to indicate that a SIB validity applies to the area, then we already have a mechanism for network to signal the scope of a SIB. Is this proposal here to signal another explicit indication whether a SIB is cell-specific or area-specific? It would be nice to finalize the SI area and area ID solution first before deciding whether an explicit indication to indicate the SIB scope is needed or not.

	Sharp
	Option 2. SIB can be considered “cell specific” if no area ID is associated with.

	Qualcomm
	Option 2. The area information of a specific SIB should be able to be set to “cell specific” for that.

	ITL
	Both options can be used depending on SIB contents

	ITRI
	We would like to clarify whether the SIB validity information includes value tag and associated “cell ID” /“area ID” before discussing the options.



Summary of Q1.1.3: 13 companies prefer Option 2. There are 2 companies who do not have a strong opinion. 3 companies think neither of the options is needed if area ID is included. 3 companies think both options can be considered. 1 company requested further clarification. Given that the views are quite varied and some companies prefer to first finalize solution on Area ID following is proposed:

Proposal#1.1.3: Whether implicit or explicit indication or both is needed can be discussed together with the discussion on Area ID solution in Proposal#1.1.4. 

Given the above discussion on “cell specific” SIBs following observations can be made:
Observation#1: Stored versions of “cell specific” SIBs are associated with cell identity i.e. PCI (same as LTE principle)	Comment by Intel3: In our understanding the cell identity used should be the global cell id and not the PCI. PCI reuse means that there would be a risk of reusing a stored SIB in a different cell from the one from that in which it was received.

Observation#2: It can be assumed that the area ID is associated with only “area specific” SIBs.
 
If companies agree with above Observations, then the open issue is whether the Area ID is associated with each “area specific” SIB (Option 1 as shown in Fig. 1) or a group of area specific SIBs (Option 2 as shown in Fig. 2) or all area specific SIBs (Option 3 as shown in Fig. 3) transmitted by the cell under consideration. In option 2 the group of SIBs can be SI-message to which the “area specific” SIB is mapped to. Note that in below figures SIB X, SIB Y and SIB Z are “area specific” SIBs. 

Option 1 would mean that each area-specific SIB can in principle be associated with different Area ID having validity in different area scope.
[image: ]
Figure 1 Area ID associated with each area specific SIB
Option 2 would mean each group of area-specific SIBs associated with the same Area ID has validity in the same area scope. However, different groups of area-specific SIBs can in principle be associated with different Area ID having validity in different area scope.

[image: ]
Figure 2 Area ID associated with a group of area specific SIBs
Option 3 would mean all area-specific SIBs associated with the same Area ID has validity in the same area scope.
[image: ]
Figure 3 Area ID associated with all area specific SIBs
Companies are welcome to add any other option other than mentioned above. The pros and cons for the different options are well described in several contributions submitted to the Vancouver Adhoc meeting. Therefore, those are not repeated here in the email discussion.
Question 1.1.4: Companies are invited to indicate their preference on the option to associate the Area ID with the “area specific” SIB.

	Company
	Indicate your preferred option (justify your preferred option in brief if possible)

	ZTE
	Option 3

	Interdigital
	We think option 3 is preferable as it minimizes the overhead of what would need to be broadcast in SIB1, but still allows the flexibility of having both cell specific and area specific SIBs.

	Ericsson
	We prefer Option 3. The use cases for option 2 and 1 and unclear.

	CATT
	We prefer option 2 because associate one Area ID to each area-specific SIB leads to a lot of broadcast overhead, and associate one Area ID to all area-specific SIBs will limit the network deployment flexibility.

	Huawei, HiSilicon
	Option 3. Option 1 and 2 are overly complex for both UE and network and introduce more signaling overhead due to different Area IDs.

	Vivo
	We prefer Option 3, which is the simplest one. 

In general, different SIBs in one cell can be associated with different area IDs. But for simplicity, it is better to have only one area ID in one cell for all SIBs. Otherwise, the network needs to configure such mapping between area IDs and SIBs in RMSI.

	Fujitsu
	Option 2. It allows the networks to support multiple Area ID to achieve more flexible network deployment.

	LG
	Option 3 is simple and sufficient.

	MediaTek
	We prefer option 2. Compared to option 1, option 2 may cost less signaling overhead if multiple SIBs share the same area ID; and compared to option 3, option 2 is more flexible considering that for different SIBs the required area ID might be quite different.

	ETRI
	Option 3. It would be sufficient to handle.

	Sony
	Option 3. It is simple and could be as a starting point. But it is foreseen that the configuration flexibility could be achieved and the grouping of SIBs can be managed e.g. according to the services deployed in each cell within one area with Option 2. So Option 2 can be FFS if identified necessary.

	Panasonic
	Option 1 is preferred. With option 1, there is no need to introduce an additional indicator telling which SIBs are grouped together (associated to which Area ID). Considering also Question 1.1.3, the cell-specific SIB can still use option 1 by replacing the area ID with the cell ID. In short, option 1 provides an unified signaling method for both the cell-specific and area-specific SIBs, and allows more flexibility at the same time.

	Samsung
	We prefer the simplest option which is Option 3

	Intel
	Our understanding of the options are as follow:

Option 1: Allows potentially that every area specific SIB in a cell can have different Area ID
Option 2: It is an optimization of Option 1 where some area specific SIBs in a cell can have the same Area ID
Option 3: Allows only 1 Area ID for all the area specific SIBs within a cell

Option 3 is quite restrictive as it is possible that some area specific SIBs may require 1 Area ID and other area-specific SIBs may require another Area ID (e.g. SIBs for MBMS may take the MBMS area, while other area specific SIBs may not take the MBMS area).

With this understanding, we think either Option 1 or 2 for Area ID can be useful.

	Lenovo/ MotM
	Option 3. Associating scope of some SIB(s) validity to one “area” and another SIB(s) to another area may NOT bring in any real/ practical benefits.

	Nokia
	We need to understand a little bit more about how area IDs are managed in the network before deciding the association between area ID and SIB. Will an area ID be unique in the PLMN? i.e. can the same area ID be reused in different parts of the PLMN? Can different area IDs be assigned to the same geographic area (or list of cells)? What is the expected range of area ID field? Can the same area specific SIB X be associated with different area ID in the PLMN? What is the use case for supporting different area-specific SIBs associated with different areas?

	Sharp
	Option 1 or 2. Option 2 seems to include Option 3 when only one Area ID is used.

	Qualcomm
	Option 1. To minimize the signaling overhead, the area field should be limited to “cell specific”, “RNA specific”, “Tracking Area specific” and “PLMN specific”.

	ITL
	Option 1 or Option 2. For future proof, flexible structure to define area specific SIB is more reasonable.

	ITRI
	Option 1 is preferred.



Summary of Q1.1.4: 12 companies prefer Option 3. There are 3 companies who prefer Option 2. Option 1 is preferred by 3 companies. Further 3 companies prefer Option 1 or Option 2. 1 company preferred to have further discussion on this topic. Given that the views are quite varied following is proposed:
Proposl#1.1.4: RAN2 to further discuss which signalling option to apply to associate the Area ID with the “area specific” SIB. It can also be discussed if Area ID association also applies to “cell-specific” SIBs.

Issue 1.2: Stored SI validity time and Management of stored SI
Based on discussion for Issue 1.1 it can be assumed that value tag shall be included in SIB1 for each SIB that is either broadcasted or provided on demand in the cell. After acquiring the SIB the UE stores the acquired SIB and corresponding value tag. Several contributions [5], [9], [10], [11], [12], [13] proposed to adopt the LTE principle that “The UE considers the stored SIB and corresponding value tag to be invalid upon expiry of a timer which was started from the time that SIB was successfully acquired”
In LTE the validity time is 3 hours upon acquiring the SIB. The validity time can be different depending upon whether the SIB is cell-specific or area-specific.  

Question 1.2.1: Do companies share the common understanding that similar to LTE , the UE considers stored system information and corresponding value tag to be invalid after some time period from the moment the SIB was successfully acquired?

	Company
	Yes/No
	If YES, should the validity timer be different for cell-specific SIB and area-specific SIB

	ZTE
	YES
	No, we don’t see any strong motivation to use different validity timers. 

	Interdigital
	Yes
	We think the use of validity period for LTE should also be applicable to NR. 

	OPPO
	Yes
	


	
	
	


	Ericsson
	Yes
	Default validity time is 3 hours for all valueTag values. In addition, a shorter validity time could be considered for selected value tags (see R2-1800285 “Stored system information”).

	CATT
	Yes
	No, there is no strong point for the optimization of different validity timer for cell-specific SIB and area-specific SIB.

	Huawei, HiSilicon
	Yes
	This depends on the details of how value tag is updated as well as the range of possible value TAGs. The 3 hours in LTE was chosen such that if a UE does not check SIB validity during 3 hours (e.g. due to being out of service) then the stored SIBs are considered invalid, because SIB value TAGs may have wrapped during the 3 hours. We would assume the same issue exists for NR but the validity time needs further consideration. 

	Vivo
	Yes
	We agree that the UE considers stored system information and corresponding value tag to be invalid after some time period from the moment the SIB was successfully acquired 
or the SIB was last confirmed to be valid (e.g. via check valuetag in SIB1). 

For the validity timer, we don’t see the motivation to differentiate the validity timer for cell-specific SIB and area-specific SIB. 

	Fujitsu
	Yes
	LTE principle is preferred.

	LG
	Yes
	Prefer to use a single validity timer for all SIBs.

	MediaTek
	Yes
	Should be able to be configured with the same or different validity timer, which depends on the characteristic of SIBs, e.g. change frequency and function to be applied.

	ETRI
	Yes
	We couldn’t find any reason to change LTE principle.

	Sony
	Yes
	The validity timer could be different for cell specific SIB and area specific SIB. And the timer could be even different among different SIB groups if option 2 in Question 1.1.4 is adopted.

	Panasonic
	Yes
	It belongs to further optimization, although we think the validity timers for cell-specific SIB and area-specific should be different.

	Samsung
	Yes
	Same view as ZTE and CATT, no need to use different validity timers

	Intel
	Yes and No
	Not only corresponding to the value tag of the stored SIB, but should also be corresponding to the area ID (Area specific ID or cell specific) of the stored SIB. 

We do not think the validity time should be different for a cell specific SIB or an area specific SIB.  Validity time (together with the value tag range) only impact the rate of change of a SIB.

Unlike the validity time in LTE is for a {global cell id, value tag} for all SIB, the validity time in NR is for a {Area (either global cell id or Area ID), value tag} per SIB

	Lenovo/ MotM
	Yes
	Validity timer should be same for cell-specific SIB and area-specific SIB since a timer in the range of 3 hours is long enough and can already take care of mobility inside an area.

	Nokia
	Yes
	Since area specific SIBs are expected to be stored and reused across many cells in a particular neighborhood of the network, the validity time for area specific SIBs could in theory be longer than that for cell specific SIBs. However, to make UE implementation simpler let us just use a single validity time. Cell specific SIBs are supposed to be acquired in each cell and so the worst case of having the same validity time is just having to reset the validity timer after reacquiring the cell specific SIB in a new cell.

	Sharp
	Yes
	No strong opinion but need justifications if different timers are introduced.

	Qualcomm
	Yes
	It makes sense to apply the validity timer for the stored SI like LTE. We don’t see any need to optimize the validity time of SI in NR.

	ITL
	Yes
	We also think LTE principle is enough.

	ITRI
	Yes
	LTE principle is agreeable when area ID remaining unchanged.



Summary of Q1.2.1: All 23 companies share the common understanding that similar to LTE , the UE considers stored system information and corresponding value tag to be invalid after some time period from the moment the SIB was successfully acquired regardless of the SIB is “cell-specific” or “area-specific”. 16 companies prefer same validity timer for “cell-specific” and “area-specific” SIBs. 5 companies indicate further consideration on the validity timer aspect. 1 company think different validity timers is an optimization and another 1 company does not have a strong opinion but requests further justification for different validity timers. Based on the summary following is proposed:

Proposal#1.2.1: Adopt the LTE principle for validity of stored system information based on expiry of validity timer regardless of the SIB is “cell-specific” or “area-specific”. FFS if different validity timers are to be considered.

In LTE the UE is not mandated to store SI other than the camped cell. From specification point of view only invalidity of stored system information is specified based on validity timer. Management of stored SI of previously visited cells is up to UE implementation. It would be desirable to have a conclusion on this aspect in the email discussion therefore companies are welcome to express their views.  

Question 1.2.2: Companies are requested to provide their views on what principle to be adopted for SI storage and management of stored SI?

	Company
	What principle to be adopted for SI storage and management of stored SI?

	ZTE
	It depends on UE implementation.

	Interdigital
	Given that NR introduces the concept of SI validity across multiple cells, it may be beneficial to define at least some minimum requirements for a UE to re-use stored SI from another cell.


	
	


	OPPO
	Leave it for UE implementation.

	Ericsson
	UEs are required to store the OSI that is currently in use and should not re-acquire SIBs that are valid as the UE moves from one cell to another.
UEs are required to store SIB1 for all beams in the current cell
UEs are required to store one old previously acquired copy of each SIB as long as they are valid (to enable fast SI changes)

	CATT
	For cell-specific SIB, if UE does not store SIB of previously visited cells, e.g. Cell#1 in Question 1.1.1, then UE needs to re-acquire the same SIB if it moves back to the visited cell though the validity timer has not expired. 
For area-specific SIB, if UE does not store SIB of previously visited cells, then UE cannot obtain the benefits of not re-acquiring the SIB (assuming the SIB is valid) when it moves across the same area.
Thus, we propose to specify the UE’s action of storing SI of previously visited cells.

	Huawei, HiSilicon
	It is reasonable to take the scheme in LTE as baseline.

	vivo
	As in LTE, we prefer to leave it to UE implementation for whether to store the SI of previously visited cells.

	Fujitsu
	We can take LTE principle as baseline. Other behaviors can be left to UE implementation.

	LG
	It should be UE implementation whether to store the system information as in LTE. However, we need to specific the condition to delete the stored SI to prevent the UE memory from becoming full of invalid information.

	MediaTek
	Basically, SI storage and management could be up to UE implementation. But similar to LTE principle, UE should at least store the area-specific SIB before UE leaves the SI area of the area-specific SIB.

	ETRI
	It would be better to leave it to UE implementation.

	Sony
	In order to maximize the benefits given by stored SI, there should not be restrictions on that the system information of currently camped/serving cell will be stored. Stored SI can be applied to serving cell as well as previously visited cells, to area specific (common) SI as well as cell specific SI, and UE doesn’t need to re-acquire SI as long as the area ID and value tag matches that of UE’s previously accessed cell and the stored system information, if any, is still valid.

	Panasonic
	For cell-specific SIB, it is up to UE implementation whether UE needs to store SI other than the camped cell. For area-specific SIB, it is also up to UE implementation whether UE needs to store SI other than the camped “SI area”; however, the behavior of the UE moving to different cells belonging to the same SI area should be specified.

	Samsung
	It is in UE’s interest to store SI of previously visited cells so that it benefits from the concept of area ID. However, the management of stored SI should be left to UE implementation. A good UE implementation will do what it is supposed to do in its interest to save battery. The validity of stored information based on validity timer is sufficient.

	Intel
	The same principle as in LTE (i.e. UE implementation) should be applied for cell specific SIB and can also be extended to area specific SIB.

	Lenovo/ MotM
	For on-demand SIBs it will be very useful if many UEs had the corresponding SIB stored corresponding to the value Tag used in this cell. For some new UEs (with not yet stored corresponding SIB for the ‘right’ value Tag), the network must provide the whole SIB on-demand. So, from this perspective, some requirement on UEs to store those makes the System efficient – however, this can also be left to UE implementation assuming most UE vendors will see a benefit in storing SIBs (thereby saving some battery and latency).

	Nokia
	Leave it to UE implementation and do not specify UE requirements and detailed UE behavior in specification.

	Sharp
	Up to UE implementation.

	Qualcomm
	It should be left to UE implementation.

	ITL
	It can be left to UE implementation

	ITRI
	It could be UE implementation whether to store cell-specific or area-specific SIB. With considering some deployment scenarios e.g., cells operating in FR2, SIB provided by dedicated RRC signaling should be stored.



Summary of Q1.2.2: 19 out of 23 companies preferred to leave it to UE implementation SI storage and management of stored SI like in LTE. 

Proposl#1.2.2: Like in LTE, the SI storage and management of stored SI can be left to UE implementation.

Issue 1.3: Signalling of Area ID
Based on company contributions submitted to NR#AH1801 in Vancouver, there seems a majority view that Area ID and value tag are signalled separately [4] -– [14], except [15] and [16]. Based on company contributions following options for signaling of Area ID are listed below:
· Option 1: System Info Area ID and value tag of area-specific SIBs are signalled separately
· Option 2: Single identifier for Area ID and value tag is signaled per area-specific SIB
· Option 3: No need to signal separate System Info Area ID associated with area-specific SIBs (e.g. RAN paging ID, TAC can be reused)

Note that Option 3 is valid option if company indicates Option 3 as preference for Question 1d. Such restriction does not apply to Option 1 and Option 2. Regardless of whether Option 1 or Option 2 is chosen, it is logical that the Area ID is included in SIB1.
   
Question 1.3.1: Companies are invited to indicate their preference on the option to signal Area ID and indicate in which SIB Area ID is included

	Company
	Indicate your preferred option (justify your preferred option in brief if possible)

	ZTE
	Option 1

	Interdigital
	Option 1 will reduce the overall signaling compared with option 2.  Option 3 is not desirable since validity of an SI may not be related to the RAN paging area or TA.

	OPPO
	Option 3 which mean we have area ID but it is existing id such as TAC

	Ericsson 
	Option 1. SIB1 contains an optional 10-bit information element for system information area identifier (separate from the value tags). In case this IE is not present then the system information area consists of only the current cell.

	CATT
	We prefer option 1 because System Info Area ID and value tag of area-specific SIBs signalled separately leads less signalling overhead and it is flexible for the network to re-associate the Area ID with SIBs/SI messages. In addition, the range of the System Info Area ID can be different from RAN area and TA, e.g. smaller than or bigger than RAN area and TA, so separate System Info Area ID associated with area-specific SIBs is needed.

	Huawei, HiSilicon
	Option 1.
This solution is more flexible than option 3, and compared to option 2 it avoids the need to repeatedly check the content of the area info and value tag. In addition, if the area ID can be configured the same for multiple SIBs, it can be well designed to reduce redundant overhead to repeatedly indicate area ID for each SIB.

	Vivo
	We prefer Option 1 which has lowest signalling overhead. 
Besides, whether area ID and valueTag are separately signalled or as a single identifier depends on the whether the area ID is associated to each SIB/ SI message or associated to a group of SIBs/ SI messages or all SIBs/ SI messages. Based on the answer for Q1.1.4, we think Option 1 is more efficiency. 

	Fujitsu
	Option1. Separated signalling is more flexible and signalling efficient.

	LG
	Prefer option 1.

	MediaTek
	We prefer option 1. We assume multiple SIBs may share the same area ID, and thus from signalling perspective, option 1 is more signalling efficient than option 2 does. For option 3, we are not sure whether existing areas (e.g. RAN area, tracking area) provides enough area granularity. If the answer is yes, then option 3 is acceptable.

	ETRI
	Option 1. 

	Sony
	Option 1. We don’t think it is necessary to restrict the Area ID to RAN paging ID or TAC as in Option 3. The validity area can be configurable according to the specific SIBs in each cell/area.

	Panasonic
	Option 4: Area ID is just a pointer pointing to an existing area such as TAC, RNA, PLMN, or even a new SI area. Only few bits are required for Area ID. 
Since Area ID contains only few bits, it is possible to signal the Area ID together with the value tag as an SI identifier (option 2 is possible).

	Samsung
	Prefer Option 1

	Intel
	Option 1. Each area specific SIB is indicated the Area ID it belongs to. Multiple SIBs can have the same Area ID. As in our response to Q1.1.3 and Q1.1.4, we support explicit signalling of the Area scope for each SIB in SIB1 and a SIB or a group of SIB can belong to the same Area ID and there can be multiple Area IDs per cell.

	Lenovo/ MotM
	Option 1 for reasons indicated by companies above.

	Nokia
	Option 1. In both option 1 and option 2 we are still signalling the area ID and value tag. It is just a matter of how the signalling is done, single encoded field with a specific format or two separate fields. We don’t see any significant gain of option 2 over option 1. Explicit signalling as in Option 1 seems simpler and improves specification readability.
RAN paging area or TAC has no relevance to SIB area. SIB area should be independent of RAN paging area or tracking area.

	Sharp
	Option 1, in order to allow option 2 or 3 in Question 1.1.4.

	Qualcomm
	Option 1 but the area ID can be either cell specific, RNA specific, TA specific or PLMN specific.

	ITL
	Option 1

	ITRI
	Option 1.



Summary of Q1.3.1: 20 out of 23 companies preferred Option 1 to signal Area ID. 
Proposal#1.3.1: System Info Area ID is signalled in SIB1 separately in addition to value tags associated with each SIB available in the cell. One or multiple Area ID depends on the discussion for Proposal#1.1.4

If Option 1 or Option 2 is chosen then the following aspect related to Area ID is suggested to be discussed based on company contributions at Athens meeting:
· Scope of Area ID (e.g. whether Area ID is unique within TA, PLMN)

Assuming Area ID and value tag of area-specific SIBs are signalled separately, the UE behavior in terms of determining the validity of the stored SI corresponding to the area-specific SIB needs to be specified. As proposed in [11], [12], [13] the UE needs check to Area ID and value tag of the area specific SIB for determining the validity of the stored information corresponding to that area-specific SIB (assuming the validity timer for stored information has not expired).   

Question 1.3.2: Companies are invited to describe the UE behavior for determining the validity of the stored information corresponding to the area-specific SIB

	Company
	Briefly describe the UE behavior for determining the validity of the stored information corresponding to the area-specific SIB

	ZTE
	The UE check both Area ID and value tag of the area specific SIB

	Interdigital
	The UE applies a stored SIB in a cell if both the area ID and value tag for the stored SIB match the area ID and value tag broadcast by the cell for that SIB. 


	
	


	Ericsson
	The UE can use a stored version of a SIB after verifying the SI Area ID, SIB valueTag, and SIB validity timer (SI Area ID and per SIB valueTag are obtained by reading SIB1).

	CATT
	When UE receives the Area ID and value tag of area-specific SIBs broadcasted in SIB1, UE needs to check whether the stored SI has the same Area ID and value tag. If either the Area ID or value tag is different, then UE decides the stored SI is not valid and UE re-acquires the corresponding SIBs when it needs to use them.

	OPPO
	Use value tag

	Huawei, HiSilicon
	For area specific SIB, the UE first compares the broadcast area ID with the stored one, 
>if the IDs are different, 
>>the UE updates the area specific Sis in current cell.
>else, the UE further compares the value tag with the stored one,
>>if the value tags are different, 
    >>> the UE updates the area specific Sis and stores the new value tag in current cell.
>>else,
    >>>the UE considers the stored area specific SIB valid.

	Vivo
	For each SIB, the cell indicates whether a certain SIB is cell-specific or area-specific.
For each area-specific SIB, the UE check whether both the Area ID and value tag broadcasted in the cell are identical with one entry in the local stored SI. If any, the UE applies the stored SIB and restarts the validation timer associated with the corresponding entry. Otherwise, The UE obtains the interested SIB, applies the SIB and stores the SIB, Area ID and value tag associated with the SIB, and starts the validation timer.

	Fujitsu
	Both Area ID and value tag shall be checked.

	MediaTek
	We support the method proposed in [11][12]][13] that to check the validity of UE stored system information, UE compare area ID and value tag of the area-specific SIB between UE stored version and the version being broadcasted by gNB. Moreover, UE needs to check whether UE stays in the area where the area ID is unique. If UE pass the check above, then UE stored SI is valid.

For example, assume TA#1 includes 4 SI area for SIB X, and in this TA UE acquire SIB X with area ID #1 and valueTag #5. Then only when UE stays in TA#1, and gNB broadcast area ID#1 and valueTag#5 for SIB X, the UE stored information is valid.

	ETRI
	UE checks both Area ID and value tag.

	Sony
	If the area ID and value tag matches that of its stored system information of a specific SIB and the stored SIB is still valid, then UE does not need to receive the stored system information from the new cell. Note that the stored SIB could be a cell specific SIB as well.

	Panasonic
	UE first checks the Area ID to see if the area scope and the real area pointed by the Area ID is the same or not; if they are the same, UE further checks the value tag. If the value tag is also the same, UE confirms the validity of the stored area-specific SIB.

	Samsung
	Similar views like other companies on the UE behavior. However, we think the UE behavior should be same for cell-specific SIBs and area-specific SIBs. If the area ID is not included then it is current LTE behavior and when the area ID is included the UE behavior is same regardless of whether the SIB is cell-specific or area-specific. Refer to our comments in 1.1.2 and 1.1.3.

	Intel
	For area-specific SIB, the UE will consider the stored area specific SIB corresponding to value tag and area ID to be invalid when the corresponding validity time expires

	Lenovo/ MotM
	We agree with MediaTek. The area scope of the Area Id is not required to be universal; otherwise the Area Id will be large, un-necessary signaling overhead. The exact area scope for the area Id needs to be thought through or can be asked from other groups like RAN3.

	Nokia
	If the Area ID is different from the one corresponding to the stored SIB  re-acquire the SIB. 
If the Area ID is the same but the value tag is different  re-acquire the SIB.
If the Area ID and the value tag are the same  re-use the stored SI as long as the validity timer did not expire

	Sharp
	If stored value tag and stored Area ID match the ones for the current cell, then the SIB is valid.
If either stored value tag or stored Area ID does not match the one for the current cell, the SIB is not valid for this cell, but it is up to UE implementation to keep or discard it.
If the validity timer expires, the SIB is invalid and should be discarded.

	Qualcomm
	Agree with Ericsson

	ITL
	Same view with Ericsson

	ITRI
	If the validity time of the SIB is expired, UE (re-)acquires the SIB;
Else if the area ID of the SIB is different from the stored one of the SIB, UE reacquire the SIB;
Else if the value tag of the SIB is different from the stored one, UE require the SIB;
Otherwise, UE apply the stored SIB.



Summary of Q1.3.2: Almost all companies describe similar UE behavior for determining the validity of the stored information corresponding to the area-specific SIB i.e. assuming validity timer for the corresponding stored SIB is running the UE checks both Area ID and value tag of the associated SIB. Therefore following is proposed:
Proposal#1.3.2a: If the validity timer for a stored “area-specific” SIB has not expired, the UE first checks the Area ID (if included in SIB1) is same or different than the one associated with stored SIB. If same, the UE further checks the value tag in SIB1 is same or different than the one associated with stored SIB. If any of the Area ID or value tag are different re-acquire the SIB else apply the stored SIB.
Proposal#1.3.2b: FFS if the same UE behavior can be applied to stored “cell-specific” SIB depending on the outcome of discussion for Proposal#1.1.2, Proposal#1.1.3 and Proposal#1.1.4.
Section 2: System Information Modification
In RAN2#99, the following agreements were made [2]:
 
Agreements
1	For NR, different NR system information blocks are defined for ETWS primary notification, ETWS secondary notification and CMAS notification.
2	Paging is used to inform UEs about ETWS indication and CMAS indication. UE monitors ETWS/CMAS indication in its own paging occasion for RRC_IDLE and RRC_INACTIVE. UE monitors ETWS/CMAS indication in any paging occasion for RRC Connected.
3	Paging indicating ETWS/CMAS notification triggers acquisition of system information (without delaying until the next modification period)

Above agreements mainly focused on ETWS/CMAS notification through paging. However, the general system information change indication and modification is not discussed in detail. Following main issues related to SI modification are still open for NR.
1. SI Change indication and Modification Period
2. When to acquire the updated SI

Issue 2.1: SI Change Indication and Modification Period
Similar to ETWS/CMAS notifications through paging, the system information change indication is through paging in LTE system. Majority of company contributions [17] – [25] proposed to adopt the LTE mechanism based on paging to notify UEs about SI change/update. UE monitors for SI update notification in its own paging occasion every DRX cycle for RRC_IDLE and RRC_INACTIVE. UE monitors for SI update indication in any paging occasion for RRC_CONNECTED. Further, several companies proposed to adopt the LTE concept of modification period for SI update.
   
Question 2.1.1: Do companies share the common understanding that similar to LTE , the SI change/update can be indicated to UEs through paging?  

	Company
	Yes/No
	If NO, please justify your comment

	[bookmark: OLE_LINK1]ZTE 
	YES
	

	Interdigital
	Yes
	We think SI change notification though paging should be applicable also in NR.


	OPPO
	YES
	


	OPPO
	YES
	

	Ericsson
	Yes
	

	CATT
	yes
	In NR paging is reused to transfer SI change/update indication similar to LTE.

	Huawei, HiSilicon
	yes
	

	vivo
	Yes
	Like in LTE, both paging and Direct Indication Information can be used to indicate the SI change/update. 
Detailed information can be found in Question 2.1.4

	Fujitsu
	Yes
	

	LG
	Yes
	

	MediaTek
	Yes
	

	ETRI
	Yes
	

	Sony
	Yes
	

	Panasonic
	Yes
	

	Samsung
	Yes
	

	Intel
	Yes
	For idle mode and RRC_Inactive

	Lenovo/ MotM
	Yes
	

	Nokia
	Yes
	The UE may also know a change in the SI by reading the value tag of a SIB from scheduling info in NR-SIB 1 when coming back from out of coverage.

	Sharp
	Yes
	

	Qualcomm
	Yes
	

	ITL
	Yes
	

	ITRI
	Yes
	



Summary of Q2.1.1: All companies who responded share the common understanding that similar to LTE , the SI change/update can be indicated to UEs through paging. Therefore following is proposed:
Proposal#2.1.1: Like LTE, the SI change/update is indicated to UEs through paging.

Question 2.1.2: Do companies share the common understanding that similar to ETWS/CMAS notification, UE monitors for SI update notification in its own paging occasion every DRX cycle for RRC_IDLE and RRC_INACTIVE. UE monitors for SI update indication in any paging occasion for RRC_CONNECTED?

	Company
	Yes/No
	If NO, please justify your comment

	ZTE 
	YES
	

	Interdigital
	Yes
	


	
	
	


	OPPO
	YES
	

	Ericsson
	Yes
	

	CATT
	Yes
	Similar to LTE UE monitors for SI update notification in its own paging occasion every DRX cycle for RRC_IDLE and RRC_INACTIVE. And UE monitors for SI update indication in any paging occasion for RRC_CONNECTED.

	Huawei, HiSilicon
	yes
	

	Vivo
	Yes
	

	Fujitsu
	Yes
	

	LG
	Yes
	

	MediaTek
	Yes
	

	ETRI
	Yes
	

	Sony
	Yes
	

	Panasonic
	Yes
	

	Samsung 
	Yes
	

	Intel
	Yes and No
	We are fine that UE monitors for SI update notification for RRC_IDLE and RRC_INACTIVE, Any modified SIBs can be provided over dedicated signaling for UE in RRC_CONNECTED.

	Lenovo/ MotM
	Yes
	

	Nokia
	Yes
	

	Sharp
	Yes
	

	Qualcomm
	Yes
	

	ITL
	Yes
	

	ITRI
	Yes
	



Summary of Q2.1.2: Almost all companies share the same common understanding for Q2.1.2. Therefore following is proposed:
Proposal#2.1.2a: RRC_IDLE and RRC_INACTIVE UEs shall monitors for SI update notification in its own paging occasion every DRX cycle.
Proposal#2.1.2b: If RRC_CONNECTED UE is not provided with updated SI through dedicated signalling then the UE monitors for SI update notification in any paging occasion unless the updated SI is provided through dedicated signaling.

Question 2.1.3: Do companies share the common understanding to adopt the LTE concept of modification period for SI update?

	Company
	Yes/No
	If NO, please justify your comment

	ZTE 
	YES
	

	Interdigital
	Yes
	


	
	
	


	OPPO
	YES
	

	Ericsson
	Yes
	The modification period concept as such should be adopted. But the paging message should contain a generic indicator if the SI change applies “immediately” or “at the start of the next SI modification window” (i.e. no special solution limited to only ETWS/CMAS related updates is needed). See R2-1800286 for details.

	CATT
	Yes
	Concept of modification period in LTE is reused in NR.

	Huawei, HiSilicon
	yes
	

	vivo
	Yes
	

	Fujitsu
	Yes
	

	LG
	Yes
	

	MediaTek
	Yes
	

	ETRI
	Yes
	

	Sony
	Yes
	

	Panasonic
	Yes
	

	Samsung 
	Yes
	

	Intel
	Yes
	

	Lenovo/ MotM
	Yes
	

	Nokia
	Yes
	

	Sharp
	Yes
	

	Qualcomm
	Yes
	

	ITL
	Yes
	

	ITRI
	Yes
	



Summary of Q2.1.3: All companies who responded share the same common understanding for Q2.1.3. Therefore following is proposed:
Proposal#2.1.3: In NR, adopt the LTE concept of modification period for SI update handling. 

Regarding the exact method for SI update notification through paging there were slightly diverse views in company contributions. Following options can be listed for SI update notification:
· Option 1: Like LTE, SI update indication is included in paging message
· Option 2: SI update indication is notified through Direct Indication information (i.e using PDCCH but without associated Paging message)

Option 1 is proposed in [17], [18], [19], [20], [21], [22]] whereas Option 2 is proposed in [24], [25], [26]. Companies are welcome to add any other option other than mentioned above. 
Question 2.1.4: Companies are invited to indicate their preference on the option to notify SI update indication.

	Company
	Indicate your preferred option (justify your preferred option in brief if possible)

	ZTE
	Option 1 and option 2

Our understanding is that in NB-IOT, option 2 is used when there is no paging record(UE ID list) on the current PO. If there are both Paging record and SI update Indication, the option 1 will be selected.
So we think the same principle can be taken in NR.


	Interdigital
	We think both options 1 and options 2 should be supported.  

	OPPO
	Option 1 and Option 2

	Ericsson
	Both options are useful and should be supported by NR. Option 1 allows for additional information (e.g. valueTag of updated SIB) to be provided. Option 2 enables very compact paging messages (which is needed in case of heavy spatial repetition).

	CATT
	We see benefit of Option 1 and Option2 in different scenarios. Option 1 is the LTE behavior which is required at least for paging notification is followed by a paging message. 
Option 2 is in our understanding agreed in RAN1. In RAN1 #91 meeting, it’s agreed that NR supports sending of short paging messages e.g. systemInfoModification, cmas-Indication, and etws-Indication if supported in NR, in the Paging DCI. Such is the case of paging without PDSCH, which is similar to DII.

	Huawei, HiSilicon
	Option 2 is preferred. This helps UE power consumption as unnecessary decoding PDSCH is avoided if the UE is not interested in the updated SI.

	Vivo
	Both option1 and 2 need to be supported in NR.
If no UE is paged for MO service, option2 should be used to save the PDSCH resource. This way also can save UE power consumption. Otherwise, PDSCH should be always allocated, the option1 is used.

	Fujitsu
	Both options should be supported.

	LG
	Slightly prefer option2. If option 2 is used, we don’t think the option1 is also needed.

	MediaTek
	It depends on whether SI updated related information, such as which SIBs are updated, will be carried with along with the SI update notification. If yes, option 1 is more suitable; otherwise, option 2 is more overhead efficient.

Note that RAN1 1 has agreed already in NR that Paging DCI includes a bit (i.e. Short Messages Indicator) to indicate whether the short message only or scheduling information only is carried in the Paging DCI. Short paging messages include e.g. systemInfoModification, cmas-Indication, and etws-Indication.

	ETRI
	Both options are useful.

	Sony
	Both options should be supported and option 1 will allow sending additional information such as updated SIB indicator

	Panasonic
	Slightly prefer option 2, as it aligns RAN1 agreements that could help reduce the time required for the SI update procedure. 

	Samsung
	We consider Option 1 is sufficient and following LTE. However, since RAN1 agreed on paging DCI we are open to Option 2 if it is not going to time consuming to build the details. 

	Intel
	Between Option 1 and 2, there is need to first discuss the contents of the notification. There are 3 options here in our view:

a. 1-bit SI update indicator (like LTE)
b. Per SIB indicator with value tag
c. Per SI indicator

For (a), either option is possible as this is already possible in LTE. For (b) and (c), Option 2 would require more bits in PDCCH DCI. Whether option 2 for (b) and (c) is feasible will require RAN1 input.

	Nokia
	Option 1. We don’t see what the shortcoming would be if we adopted the same principle as in LTE. Need for Option 2 requires further discussions about the use case.

	Sharp
	At least Option 1 (LTE behavior) should be supported.

	Qualcomm
	Both options 1 and 2 should be supported.

	ITL
	Option 1. Same view with Nokia.

	ITRI
	Both options should be supported. Option 1 as baseline.



Summary of Q2.1.4: 11 companies prefer both options. 4 companies prefer option 2. 4 companies prefer at least Option 1 is supported as baseline. 2 companies suggest further discussion on this topic. Based on the responses following is proposed:
Proposal#2.1.4a: At least Option 1 (i.e. as in LTE, SI update indication is included in paging message) is supported as baseline.
Proposal#2.1.4b: Option 2 details need further discussion in RAN2 for the contents of PDCCH DCI. Further check feasibility with RAN1 if the PDCCH DCI can support the RAN2 decided contents.  
Assuming Option 1 is selected then there were diverse opinions on the exact contents of paging message related to SI update indication. Therefore this aspect is suggested to be discussed based on company contributions at Athens meeting.
Issue 2.2: When to acquire the updated SI
Assuming LTE concept of modification period for SI update is adopted in NR then there is open issue when the UE shall acquire the updated SI. In LTE, the information in the paging message is very limited, essentially only informing the UE whether it is a SI update indication, which will take effect at the next SI modification period boundary or an ETWS/CMAS notification, which takes effect immediately. The UE behavior for ETWS/CMAS notifications is already agreed based on agreements of RAN2#99 meeting. In LTE for the access control information, the update is either applied immediately or can be applied at the next modification period boundary depending on the notification included in paging message. However, for rest of the SIBs the update is applied at the next modification period boundary. Some contributions [18], [19] proposed such approach to differentiate whether the SI update is applied immediately or at the next modification period boundary.   

Question 2.2.1: Companies are invited to comment whether the approach to differentiate that the SI update is applied immediately or at the next modification period boundary is allowed in NR? 

	Company
	Yes/No
	Additional remarks (if any)

	ZTE
	YES
	

	Interdigital
	Yes
	We think the existing method and signaling in the paging message used in LTE (to differentiate whether SIB is to be acquired immediately or at the next modification) is sufficient.  


	
	
	


	OPPO
	Yes
	This is required especially for ETWS/CMAS like system information.

	Ericsson
	Yes
	A generic method that allows for immediate updates of any SI (i.e. not limited to only ETWS/CMAS) is preferred. It is the network’s responsibility to ensure that the temporary SI inconsistencies this creates do not create problems for the UEs. One bit in the paging message should indicate if the SI is to be applicable immediately or at the start of the next SI modification period.

	CATT
	Yes
	For SI other than for ETWS/CMAS, SI update indication in paging triggers acquisition of system information in the next modification period boundary.

	Huawei, HiSilicon
	YES
	Take LTE scheme as baseline

	vivo
	No
	If I understand the question correctly, we think the approach in LTE is enough. For each SIB, there is no reason to inform UE when to apply the updated SI via SI change notification dynamically.

	Fujitsu
	Yes
	LTE scheme is OK.

	LG
	Yes
	UE should be notified if it needs to apply some SI immediately as ETWS/CAMS in LTE.

	MediaTek
	Yes
	

	ETRI
	Yes
	LTE mechanism would be sufficient.

	Panasonic
	Yes
	LTE scheme should be sufficient. 

	Rapporteur
	
	This issue should not be mixed with ETWS/CMAS because the notification for ETWS/CMAS is different from SI update indication. This issue is whether in the context of SI updates differentiation is allowed in NR.

	Samsung
	Yes
	For ETWS/CMAS it is already agreed that UE acquires the SI immediately. The issue here is about SI update. We think for access control SI it would be beneficial if the UE acquires the updates immediately instead of waiting for the next modification period. 

	Intel
	Yes
	This is similar in LTE to providing different indicators (e.g. CMAS indication, ETWS Indication etc.) where it instructs the UE to read the SI immediately whereas the SI-Modification-Ind where UE reads the SI after the BCCH modification boundary 

	Lenovo/ MotM
	Yes
	LTE mechanism is sufficient. We would like to still understand the real benefits if the “immediate” change is also indicated for all other SIs in the Paging message…it could be chaotic if applied to Access Control.

	Nokia
	No
	Our understanding of the question is whether to explicitly signal in the paging message that the SI update is to be applied immediately or in the next modification period. If so, no need to indicate in the paging message whether the SI acquisition has to be done immediately or in the next modification period. Such signaling is needed only if there is a requirement to dynamically change between “immediate” or “next modification period” for the same SIB. We don’t see any use case needing such dynamic signaling.

	Sharp
	Yes
	LTE as baseline.

	Qualcomm
	Yes
	For PWS notifications, immediate acquisition should be applied and for regular SI (other than PWS), the next MP boundary acquisition should be applied like LTE.

	ITL
	Yes
	

	ITRI
	No
	We think LTE mechanism is applicable. There is no need to further differentiate whether to apply the SI update immediately or at the next MP boundary.



Summary of Q2.2.1: 20 companies think existing LTE indicators in paging message is sufficient to indicate when UE should acquire SI. i.e. for ETWS/CMAS notifications UE acquires immediately. For SI update indication UE acquires at the next modification period boundary. 2 companies indicated indication in paging message to indicate to UE when UE shall acquire the updated SI. Based on company views following is proposed:
[bookmark: _GoBack]Proposal#2.2.1: For NR, adopt LTE principle; baseline UE behaviour to acquires SI immediately for ETWS/CMAS notifications and for SI update indications in paging message UE acquires SI at next modification period boundary.  
Assuming such an approach to differentiate the SI update is allowed in NR then the details of the signaling solution to achieve this can be discussed based on company contributions at Athens meeting.

Further, based on company contributions there seems a majority view that UE is not required to transmit SI request to receive the updated SI (if the SI is on demand SI). This means regardless of the SI is provided through broadcast or on demand the updated SI is always broadcasted by the NW if the UE receives SI update indication through paging [17], [19], [20], [22], [23].

Question 2.2.2: Do companies share the common understanding that UE is not required to transmit SI request to receive the updated SI (if the SI is on demand SI)? The UE simply assumes NW will broadcast the update SI and UE acquires it.

	Company
	Yes/No
	If NO, please justify your comment

	ZTE
	NO
	We think there is no need to specify that “the updated SI is always broadcasted by the NW if the UE receives SI update indication through paging”, instead, this issue shall be left to the network implementation. The UE can check whether the updated SIs are broadcasting through the indication in SIB1, and then determine whether to receive these updated SIs.

	Interdigital
	Yes
	We think the NW should always broadcast the SI following a notification of SI change, and so there is no need for a UE to transmit SI request if this is an on-demand SI. 


	OPPO
	Yes
	


	OPPO
	Yes
	

	Ericsson
	No
	It should be optional for the network to broadcast the updated SI if it is available on-demand and the UE can find out by checking the associated broadcast/on-demand indication(s) in SIB1. 

	CATT
	Yes
	UE receives SI update indication in modification period (n), and knows some SI will be changed. In modification period (n+1), NW will broadcast the updated SI and UE acquires it. The benefit of the solution is to avoid the SI request of UE (if the SI is on demand SI).

	Huawei, HiSilicon
	Yes 
	

	vivo
	Yes
	This solution has the highest transmission efficiency. There is no needs to send request from many UEs for this SI. In this way, there is no impact to UE, since whether to receive this broadcasted SI is up to UE requirement. If the UE don’t receive this updated version, the UE can also request this SI based on requirement or valueTag.

	LG
	NO
	We prefer to leave it up to network implementation.

	MediaTek
	Yes
	

	ETRI
	Yes
	It should be allowed to receive the updated SI, at least for update indication procedure. 

	Panasonic
	No
	UE still needs to transmit the SI request to obtain the updated on-demand SI. The network is only responsible for sending the notification informing the change of the SI, but not responsible for sending the entire updated SI contents.

	Samsung
	Yes
	In case SI update we think it makes sense the UE does not make SI request but simply acquires the updated SI from broadcast 

	Intel
	Yes
	UE will assume the network will broadcast the updated SI containing the change SIB, even if the SIB is an on-demand SIB.

	Lenovo/ MotM
	Yes
	We think that UE should “not” be required to transmit SI request to receive the updated SI even if the SI is on demand SI. The main reason is that the network would change SI information only when it has certain reasons to believe that at least some UE(s) are using the said SI. If this is so, these UE(s) will request the said SI and then the network must broadcast it – then what is the point in requiring this un-necessary signaling in-between!!

	Nokia
	Yes
	The SIB update is always broadcasted and the UE does not need to send an SI request to acquire the modified SIB.

	Sharp
	Yes
	

	Qualcomm
	Yes
	Otherwise group SI TX request transmission would happen and UL would be congested.

	ITL
	Yes
	SI update procedure can cover on demand SI update.

	ITRI
	Yes
	



Summary of Q2.2.2: Except 4 companies rest of the 17 companies who responded share the common understanding that UE is not required to transmit SI request to receive the updated SI (if the SI is on in demand SI). The UE simply assumes NW will broadcast the update SI and UE acquires it. Following is proposed:
Proposal#2.2.2: If UE receives SI update indication in paging, then UE acquires the updated SI at the next modification period boundary assuming NW broadcasts updated SI (even if the updated SI is on-demand SI).
Section 3: System Information Scheduling
In RAN2#AH1701, the following agreements were made [3]: 

Agreements related to SI provided by broadcast
1: 	UE can request one or more SIs or all SIs (e.g. SIBs) in single request. 
2: 	One or more SIBs requested by UE are provided using approach 2 i.e. using SI scheduling frame work.
3: The scheduling information for other SI includes SIB type, validity information, periodicity, and SI-window information in minimum SI irrespective of whether other SI is periodically broadcasted or provided on demand.
FFS Whether there is an additional indication that an on demand SI is actually being broadcast at this instant in time.
4:  If minimum SI indicates that a SIB is not broadcasted, then UE does not assume that this SIB is a periodically broadcasted in its SI-Window at every SI-Period. Therefore the UE may send an SI request to receive this SIB. After sending the SI request, for receiving the requested SIB, UE monitors the SI window of requested SIB in one or more SI periods of that SIB.

In addition to above agreements, RAN2 has agreed in RAN2#96 that “The SI transmission window in LTE is the baseline for NR”.

Based on the above agreements, there are three main open issues related to SI scheduling.
1. Mapping of SIBs to SI messages
2. Scheduling of SI messages in SI windows

Issue 3.1: Mapping of SIBs to SI messages
Some of the characteristics of the “LTE scheduling framework” for SIB broadcast is summarized as follows:
· SIBs (other than SIB 1) are transmitted in SI messages. 
· SIB 1 indicates mapping of SIBs to SI messages. 
· Each SIB is contained in only a single SI message. 
· Only SIBs having the same periodicity can be mapped to the same SI message.

Question 3.1.1: Do companies share the common understanding that the “LTE scheduling framework” as characterized above can be adopted in NR for SIB broadcast?

	Company
	Yes/No
	If NO, please justify your comment

	ZTE
	YES
	

	Interdigital
	Yes
	


	
	
	


	OPPO
	Yes
	

	Ericsson
	Yes
	

	CATT
	Yes
	Reuse the “LTE scheduling framework” as characterized above in NR for SIB broadcast.

	Huawei, HiSilicon
	Yes 
	

	vivo
	Yes
	

	Fujitsu
	Yes
	

	LG
	Yes
	

	MediaTek
	Yes
	

	ETRI
	Yes
	

	Sony
	Yes
	

	Panasonic
	Yes
	

	Samsung
	Yes
	

	Intel
	Yes
	

	Lenovo/ MotM
	Yes
	

	Nokia
	Yes
	

	Sharp
	Yes
	

	Qualcomm
	Yes
	

	ITL
	Yes
	

	ITRI
	Yes
	



Summary of Q3.1.1: All companies who responded share the same common understanding for Q3.1.1. Therefore following is proposed:
Proposal#3.1.1: In NR, adopt the “LTE scheduling framework” characterized as follows:
· SIBs (other than SIB 1) are transmitted in SI messages. 
· SIB 1 indicates mapping of SIBs to SI messages. 
· Each SIB is contained in only a single SI message. 
· Only SIBs having the same periodicity can be mapped to the same SI message.

Issue 3.2: Scheduling of SI messages in SI windows
There are two other characteristics of the “LTE scheduling framework” that:
· The SI-windows of different SI messages do not overlap. i.e. One SI message in corresponding SI-window
· The length of the SI-window is common for all SI messages 

Some companies [27], [28], [29], [30] suggested modification to the LTE mechanism by allowing the network to schedule multiple SI messages in a single window even though they do not share the same periodicity. Such flexibility could be useful in deployments relying on beam sweeping. There is also suggestion that SI-windows of each SI message is flexibly configured [28].

Question 3.2.1: Companies are invited to comment whether in NR it is allowed that NW schedule multiple SI messages in a single window?

	Company
	What principle to be adopted in NR for scheduling of (multiple) SI messages in SI-window?

	ZTE
	We prefer “LTE scheduling framework”:
The SI-windows of different SI messages do not overlap 

	Interdigital
	We think multiple SI messages transmitted in the same SI window can be considered since it is useful for deployments using beamsweeping.


	
	


	OPPO
	Can take LTE as baseline but if problem identified RAN2 can consider enhancement for beam sweeping.

	Ericsson
	We propose that the UE shall be capable of handling at least 2 overlapping SI windows. Different overlapping SI messages are associated with different SI-RNTIs.

	CATT
	No, there is no strong point for the optimization of multiple SI messages in a single window

	Huawei, HiSilicon
	We prefer to reuse SI window scheme in LTE. The SI-windows of different SI messages do not overlap. Only a single SI message should be transmitted within one SI-window. 

	Vivo
	We agree to allow the network to schedule multiple SI messages in a single window even though they do not share the same periodicity for beam sweeping.

	Fujitsu
	LTE scheme can be reused.

	LG
	We are fine to allow multiple SI reception in parallel. However, we wonder if multiple SI messages should be scheduled in a single window. Alternatively, multiple SI messages could be scheduled in their own SI windows which may be overlapped in time. If we allow reception of SI messages in parallel, we should further specify how many SI messages UE should be capable of receiving.

	MediaTek
	Not allowed. We prefer to follow LTE design. If for a SI message the SI acquisition latency is a concern, network just configures it with a shorter broadcast periodicity.

	ETRI
	We prefer to follow the LTE scheme.

	Panasonic
	The LTE SI scheduling framework is preferred.

	Samsung
	We think NW should be allowed to schedule multiple SI messages in a single window which seems beneficial in beam sweeping deployments.

	Intel
	We think this needs to be first discussed in RAN1 as having overlapping SI window will affect the number of HARQ process for SI reception.

	Lenovo/ MotM
	LTE principle is simple and sufficient and so far we are not clear about the Beam Sweeping gains as long as there is no unacceptable latency coming into picture due to Beam Sweeping.

	Nokia
	Adopt the LTE scheduling frame work as baseline. Gains in the different proposed scheduling enhancements are not quantified or well justified so far, in our opinion. Having SIBs of different periodicities mapped to one SI message or having overlapping SI windows increase the complexity of the SI scheduling framework and impacts both gNB and UE. We need company contributions justifying the benefits of doing such enhancements (not just a description but good comparative evaluations).

	Sharp
	Reuse the LTE principle.

	Qualcomm
	We prefer to follow the LTE design.

	ITL
	LTE principle can be reused.

	ITRI
	LTE scheduling mechanism is preferred.



Summary of Q3.2.1: 16 companies opined to follow the LTE principle i.e. the SI-windows of different SI messages do not overlap. Only a single SI message should be transmitted within one SI-window. 5 companies indicated that NW should be allowed to schedule multiple SI messages in a single window. If multiple SI –messages is scheduled in one SI-window, then 1 company expressed this should be discussed in RAN1 for feasibility. Based on the expressed views following is proposed:

Proposal#3.2.1a: Adopt the LTE baseline, that only a single SI message is scheduled within one SI-window.
Proposal#3.2.1b: Multiple SI messages scheduling in overlapped SI-window is not precluded. Feasibility and pain/gain analysis can be left to RAN1 discussion (e.g. for beam sweeping deployments)

Question 3.2.2: Companies are invited to comment whether in the length of the SI-window is common for all messages or flexibly configured for each SI message?

	Company
	Company comments to 3.2.2 (with justification)

	ZTE
	Take the same window length for all SI Msg.

	Interdigital
	The LTE baseline for a single window length for all SI messages should be sufficient.


	
	


	OPPO
	We prefer same window length for all SI messages.

	Ericsson
	It is hard to see a relevant use case for different window sizes. If the network wants to confine the scheduling flexibility of a certain SI message to a shorter timespan than a full SI window, it can choose to always schedule and broadcast the concerned SI message at the beginning of its SI window.

	CATT
	No, there is no strong point for the optimization of different length of the SI-window for each message.

	Huawei, HiSilicon
	The length of the SI-window is common for all SI messages. We don’t see ause case to introduce different SI-windows for each SI and we should, minimize overhead in RMSI.

	Vivo
	To simplify the configuration, we prefer common length of the SI-window for all messages.

	Fujitsu
	No optimization is needed.

	LG
	The same window length for all SI messages as in LTE.

	MediaTek
	A common SI-window length is preferred.

	ETRI
	We prefer the common SI-window length.

	Panasonic
	The length of the SI-window is common for all messages.

	Samsung
	Like other companies we think SI-window is common for all SI messages.

	Intel
	We think a common SI-window length is sufficient.

	Lenovo/ MotM
	Common

	Nokia
	See my answer to Question 3.2.1

	Sharp
	LTE as baseline.

	Qualcomm
	Common for all messages

	ITL
	Common

	ITRI
	Prefer a common SI window length.



Summary of Q3.2.2: All companies who responded share the same view for Q3.2.2. Therefore following is proposed:
Proposal#3.2.2: Like LTE, the SI-window length is common for all SI-messages.
Another issue that was raised in [31] is related to segmentation of SIB. LTE design does not support segmentation of SIB. This principle can also be applied to SI message .i.e. segmentation of SI message is not allowed. It would be desirable to have a discussion on whether segmentation of SIB/SI message should be allowed or not.

Question 3.2.3: Company comments on whether segmentation of SIB/SI message is allowed (if YES, please justify)

	Company
	Company comments on whether segmentation of SIB/SI message is allowed (if YES, please justify)

	ZTE
	NO

	Interdigital
	Yes.  Segmentation can be applied for ETWS secondary notification and it would be expected also in NR at least for this case.

	OPPO
	Yes

	Ericsson
	No, segmentation of SIB/SI messages is not allowed. An SI message can be transmitted several times in the TTI using different redundancy versions. But once decoded, the SI message provides all SIBs in that message. The exception is for the ETWS secondary notification and CMAS notification SIBs, where the content may be segmented, just as for SIB11 and SIB12 in LTE, respectively.

	CATT
	No, there is no strong point for the optimization of segmentation of SIB/SI message.

	
	

	Huawei, HiSilicon
	Other than ETWS/CMAS, SIB/SI message should not be segmented. In LTE, the maximum TB payload size is about 2000 bits. It seems to be enough for most of SIB/SI message.

	Vivo
	No segmentation of SIB is allowed. We agree with InterDigital, segmentation can be applied for ETWS secondary notification.

	Fujitsu
	No optimization is needed.

	LG
	The segmentation can be applied only to ETWS secondary notification as in LTE.

	MediaTek
	No segmentation as the baseline due to additionally required handling. Besides, we should only discuss segmentation after a real use case of extremely large SI message is recognized. 

	ETRI
	No

	Panasonic
	No

	Samsung
	No

	Intel
	We do not see a need to segment SI message or SIB as in LTE. If a SIB becomes too large, then we think it is better to split the SIB definition itself into two rather than introduce a segmentation mechanism

	Lenovo/ MotM
	No

	Nokia
	No. Based on maximum number of bits possible for transmission on PDSCH the SIB/SI message have a finite size and hence we usually design the various SIB to not exceed this max size of a SIB/SI message. In LTE, in the case of warning messages SIB12 can carry a large warning message through means of segmentation of the warning message but SIB12 still adheres to the designed size limit of a SIB. We think similar approach can be adopted for NR also. So, no need for segmentation of SIB/SI message.

	Sharp
	No

	Qualcomm
	No segmentation should be the baseline and segmentation should be applied only when absolutely necessary such as ETWS.

	ITL
	No

	ITRI
	No



Summary of Q3.2.3: All companies except one who responded share the same view for Q3.2.3. Therefore following is proposed:
Proposal#3.2.3: Like LTE, segmentation of SIB/SI messages is not allowed except ETWS/CMAS SIBs.
Section 4: Any other Stage-2 Issue
Companies are welcome to raise any other left-out Stage-2 issue for Stored system information, System information modification, System information scheduling for which there is converging majority view leading to quick consensus.

	Company
	Any other left-out Stage-2 issue leading to quick consensus

	Ericsson
	Definition of reserved resources in SIB1, as described in R2-1800293 “Defining reserved resources in NR-SIB1”. The observation and two proposals in this contribution are:

Observation 1	The MBSFN sub-frames introduced in LTE Rel-8 have provided a very valuable forward compatibility framework for features in sub-sequent LTE releases.
Proposal 1	NR support optional broadcasting of reserved resources (as defined in RAN1).
Proposal 2	A definition of reserved resources is specified as optional in NR-SIB1.


	Lenovo/ MotM
	Should RAN2 allow signaling of only the changed IEs for a SIB which is applied on top of the current ValueTag? When all such “changes” are packed in a separate SI, the UE can quickly acquire all changes in one shot without needing to acquire all SIBs/ SIs again. This will reduce further signaling overhead for on-demand SIs. [R2-1705387]

	Sharp
	RAN2 should discuss/specify how long or how many times (SI windows) UE attempts to receive the requested SIB after sending an on-demand request.

	
	

	
	

	
	



Section 5: Summary of email discussion 
23 companies participated in this email discussion. Rapporteur would like to thank all the companies for providing the timely response to the email discussion questions. 
Based on the summary of the company views for each question summarized in the respective section, rapporteur recommends the following proposals for discussion and agreements:
Section 1: Proposals for Stored System Information
Proposal#1.1.1: Value tag associated with each SIB of Other SI (OSI) available in cell is included in SIB1 regardless of whether the SIB is broadcasted or provided on demand. 
Proposal#1.1.2: It is RAN2 understanding that for “cell specific” SIB the LTE principle is applicable for determining the validity of the stored information corresponding to that SIB. It needs to be discussed whether in an area identified by same area ID if a SIB can be cell specific in one cell while it is area specific in other cells of the same area.
Proposal#1.1.3: Whether implicit or explicit indication or both is needed can be discussed together with the discussion on Area ID solution in Proposal#1.1.4. 
Proposl#1.1.4: RAN2 to further discuss which signalling option to apply to associate the Area ID with the “area specific” SIB. It can also be discussed if Area ID association also applies to “cell-specific” SIBs.
Proposal#1.2.1: Adopt the LTE principle for validity of stored system information based on expiry of validity timer regardless of the SIB is “cell-specific” or “area-specific”. FFS if different validity timers are to be considered.
Proposl#1.2.2: Like in LTE, the SI storage and management of stored SI can be left to UE implementation.
Proposal#1.3.1: System Info Area ID is signalled in SIB1 separately in addition to value tags associated with each SIB available in the cell. One or multiple Area ID depends on the discussion for Proposal#1.1.4.
Proposal#1.3.2a: If the validity timer for a stored “area-specific” SIB has not expired, the UE first checks the Area ID (if included in SIB) is same or different than the one associated with stored SIB. If same, the UE further checks the value tag in SIB1 is same or different than the one associated with stored SIB. If any of the Area ID or value tag are different re-acquire the SIB else apply the stored SIB.
Proposal#1.3.2b: FFS if the same UE behavior can be applied to stored “cell-specific” SIB depending on the outcome of discussion for Proposal#1.1.2, Proposal#1.1.3 and Proposal#1.1.4.

Section 2: Proposals for System Information Modification
Proposal#2.1.1: Like LTE, the SI change/update is indicated to UEs through paging.
Proposal#2.1.2a: RRC_IDLE and RRC_INACTIVE UEs shall monitors for SI update notification in its own paging occasion every DRX cycle.
Proposal#2.1.2b: If RRC_CONNECTED UE is not provided with updated SI through dedicated signalling then the UE monitors for SI update notification in any paging occasion unless the updated SI is provided through dedicated signalling.
Proposal#2.1.3: In NR, adopt the LTE concept of modification period for SI update handling. 
Proposal#2.1.4a: At least Option 1 (i.e. as in LTE, SI update indication is included in paging message) is supported as baseline.
Proposal#2.1.4b: Option 2 details need further discussion in RAN2 for the contents of PDCCH DCI. Further check feasibility with RAN1 if the PDCCH DCI can support the RAN2 decided contents.  
Proposal#2.2.1: For NR, adopt LTE principle; baseline UE behaviour to acquires SI immediately for ETWS/CMAS notifications and for SI update indications in paging message UE acquires SI at next modification period boundary.  
Proposal#2.2.2: If UE receives SI update indication in paging, then UE acquires the updated SI at the next modification period boundary assuming NW broadcasts updated SI (even if the updated SI is on-demand SI).

Section 3: Proposals for System Information Scheduling
Proposal#3.1.1: In NR, adopt the “LTE scheduling framework” characterized as follows:
· SIBs (other than SIB 1) are transmitted in SI messages. 
· SIB 1 indicates mapping of SIBs to SI messages. 
· Each SIB is contained in only a single SI message. 
· Only SIBs having the same periodicity can be mapped to the same SI message.

Proposal#3.2.1a: Adopt the LTE baseline, that only a single SI message is scheduled within one SI-window.
Proposal#3.2.1b: Multiple SI messages scheduling in overlapped SI-window is not precluded. Feasibility and pain/gain analysis can be left to RAN1 discussion (e.g. for beam sweeping deployments)
Proposal#3.2.2: Like LTE, the SI-window length is common for all SI-messages.
Proposal#3.2.3: Like LTE, segmentation of SIB/SI messages is not allowed except ETWS/CMAS SIBs.
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