3GPP TSG-RAN WG2 99Bis meeting
Tdoc R2-1711743
Prague, Czech Republic, 09th – 13th October 2017
(Revision of R2-1709496)
Agenda item:
10.4.1.6.1
Source:
Samsung


Title:
Remaining aspects of PBCH and Some SIB1 contents
Document for:
Discussion & Decision

1 Introduction

In last meeting following agreements were reached [1]:

Working assumption 

1:
1 bit (final name FFS, but same UE behaviour as cellbarred in LTE) is included in NR MIB to indicate that a cell cannot be camped on. intraFreqReselection is 'not allowed' (not signalled). BarredTimer is specified, value FFS.


cellBarred and intraFreqReselection signalling in SIB1 (as in LTE)

Agreements

2:
Synchronisation information (1 bit) is provided to inform that the UE can utilise serving cell timing to derive the index of SS-block transmitted by neighbour cell (e.g. radio frame or SFN or symbol level synchronisation).

3:
The synchronisation information can be provided via both dedicated RRC signalling and broadcast, but not via NR MIB.

FFS on the location of the bit in the SIBs

Further, an updated incoming RAN1 LS on L1 parameters is available in [2], which includes PBCH parameters agreed by RAN1. The email discussion [99#22][NR] L1 parameters (Ericsson) attempted to capture the PBCH parameters agreed by RAN1 and provide the ASN.1 structure for the MIB [3].
In this contribution we discuss four issues:

Issue 1: Remaining aspects of PBCH contents

Issue 2: Some SIB1 contents

Issue 3: Terminology for the MSI and OSI to be captured in stage-2
Issue 4: Terminology for the MSI blocks

The revision of the contribution is with respect to Issue 1 and Issue 2 based on the new developments from latest RAN1 and RAN2 meetings. Section 2.3 and Section 2.4 remains unchanged.

2 Discussion

2.1 Remaining aspects of PBCH contents

Table 1 provides the summary of contents of MIB. The functionality and parameters name and size is according to [2], [3]. In our view email discussion [99#22][NR] L1 parameters [3] almost captured all the PBCH contents as agreed by RAN1 and indicated in [2]. However, in our view the blue colored rows are still open for discussions on the inclusion of parameters in PBCH. The red colored row is based on the LS from RAN4 [4] which identified something called “Floating Sync” design to enable final channel raster granularity. Some bits would be needed in PBCH to enable this design however the status in RAN1 is not clear.

Table 1 Summary of Contents of PBCH.
	
	Functionality
	Parameter Name and Size
	Status
	Captured in ASN.1 structure (Y/N) and Name [3]

	1.
	Frame timing 
	a. SFN (10 bits) i.e. implicit + explicit
	Agreed [2]
	Y, SFN

	2.
	Cell barring functionality
	a. cellBarred (1 bit)
b. intraFreqReselection (1bit)
	WA states in SIB1
	N

	
	
	c. 1 bit Info that UE cannot camp on the cell
	WA states in MIB
	Y, cellBarred

	3.
	RMSI scheduling and numberology
	a. RMSI-PDCCH-Config (8 bits)

b. RMSI-scs (2 bits)
	Agreed [2]
	Y, pdcchConfigSIB1
Y, subCarrierSpacingCommon

	4.
	SSB Index
	c. SSB-index-explicit (6 bits) i.e. implicit + explicit
	Agreed [2]
	Y, ssb-PositionsInBurst

	5.
	Initial access
	d. SS-PBCHBlockPower (??)
	Agreed [2]
	Y, ss-PBCH-BlockPower

	6.
	DMRS position
	e. DL-DMRS-typeA-pos (1 bit)
	Agreed [2]
	Y, dmrs-TypeA-Position

	7.
	Floating sync
	?????
	????
	N


In our view the working assumption (WA) from RAN2#99 is duplicated functionality and has several technical drawbacks. It is not clear if the MIB bit is set as “barred” then if there is UE requirement to read SIB1. Proponents of WA should clarify this aspect and justify the need to support duplicated functionality. According to WA total 3-bits (i.e. 1 MIB bit + 2 SIB1 bits) are used for the duplicated functionality which could be achieved with just 2 bits (i.e. existing cellbarred bit and intraFreqReselection bit). If these 2 bits are moved to MIB then duplicated functionality is avoided at the cost of additional bit in MIB. We do not see any problem to accommodate the intraFreqReselection bit in MIB from MIB size constraint. Given that RAN1 has agreed most of the contents [2] our estimate of the MIB size is roughly 42-45 bits including CRC bits which is significantly below the lower bound of 56 bits indicated by RAN1. We therefore propose:

Proposal#1a: Revert the working assumption and include cellbarred bit and intraFreqReselection bit in MIB.
Regarding the “SS-PBCHBlockPower”, the description of the parameter is missing in [2]. However, our understanding is UE computes pathloss based on ” SS-PBCHBlockPower”. Then, preamble TX power is calculated taking into account the estimated pathloss for RACH purpose. This parameter resembles LTE CRS transmit power of which value range is {-60 … 50} dBm requiring 7 bits. It is too much overhead to include this parameter with 7 bits in MIB. Therefore, inclusion of “SS-PBCHBlockPower” in SIB1 would suffice where the common RACH configuration is also included. Therefore we propose: 
Proposal#1b: “SS-PBCHBlockPower” to be included in SIB1.
2.2 Some SIB1 contents
Table 2 provides the summary of contents of SIB1. The grayed out functionality and parameters are already agreed so far. In the rightmost column of the table we discuss the ASN.1 structure for the agreed functionality. Further we discuss remaining functionality and parameters (solid black) to be supported by SIB1. 
Table 2 Summary of Contents of SIB1.

	
	Functionality
	Parameters to be included in MIB or SIB1
	Status
	ASN.1 Structure

	2.
	Cell selection functionality
	a. List of PLMN-Id( PLMN selection

b. Parameters to support cell selection( camping parameters
	Agreed

	Reuse PLMN-IdentityList and cellSelectionInfo

	3.
	Cell access functionality
	a. RACH parameters (LTE SIB2 equivalent rach-ConfigCommon and prach-Config)
	Agreed
	Reuse rach-ConfigCommon and prach-Config

	4.
	On demand functionality
	a. Configuration for requesting other SI-block(s) if on demand mechanism is allowed ( MSG1 or MSG3
	Agreed
	Can be included in rach-ConfigCommon

	5.
	Other SIBs available in cell
	a. Scheduling information for other SI should include SIB type, validity information, periodicity, SI-window information

b. Indicator whether other SI-block(s) periodically broadcasted or provided on demand ( Trigger for SI-request
	Agreed
	Reuse SchedulingInfoList and si-WindowLength
SI-request indicator can be included in SchedulingInfoList

	6
	Parameters for Index based approach
	a. systemInfoValueTag/systemInfoConfigurationIndex for each SIB regardless of SIB delivered with periodic broadcast or provided on demand
	FFS on terminology
	can be included in SchedulingInfoList

	
	
	b. systemInfoAreaIdentifier (SAID)
	FFS if SAID is single index or separate
	

	8.
	Access control Information
	a. Barring parameters for each access category
	FFS if other SIB by on-demand
	Can be included in SIB2

	9. 
	Paging Parameters
	a. Paging cycle/SI modification

b. Tracking Area Code

c. Global Cell ID/RAN Area ID
	FFS if other SIB by on-demand
	Reuse bcch-Config and pcch-Config


2.3.1
Parameters for Index based approach

RAN2 agreed the parameters for index based approach would be placed in SIB1. The remaining issues are: a) terminology to be used i.e. systemInfoValueTag or systemInfoConfigurationIndex and b) systemInfoAreaIdentifier (SAID) is signaled as a single index or signaled separately. However, this issue is a separate discussion and discussed in detail in [5]. 
2.3.2
Access control Information
Access control evaluation is mainly performed by the UE when it transition from idle/inactive to connected state but may also be applicable in connected state. During state transition the access control information should be available in UE AS for evaluation. We have already agreed that a UE can request SI in idle/inactive state. So in principle UE can request the access control information on demand. If the access category approach is pursued in NR, then the barring parameters per access category need to be provided to the UE. If large number of access categories are defined then the overhead to provide the barring information in SIB1 would be quite large. Therefore, another SIB other than SIB1 can be used to signal access control parameters. In LTE access barring information is included in SIB2.
Observation#1: The overhead to provide barring information corresponding to each access category in SIB1 can be quite large.

RAN2 already agreed that cell re-selection parameters are provided on-demand. Therefore, the access control parameters can also be provided on-demand. The question is then upon every cell change does the UE make a request for access control information since this is not visible on periodic broadcast? If we assume the access control information also does not change that frequently from one cell to another cell then the UE need not to request. Further, if there are changes to access control parameters then this can be indicated through paging where the UE acquires the new parameters in the same modification period where the paging indication is sent. Therefore we propose: 
Proposal#2: Access control parameters not included in SIB1 but other SIB (eg. SIB2) can be provided on-demand.
Proposal#3: Change in access control information can be indicated through paging indication and UE acquires the new parameters immediately in the same modification period.
2.3.3
Paging Parameters

UEs in idle/inactive will be paged either by NG Core or RAN. If the UE assumes the smallest periodicity for paging cycle/SI modification period then nothing breaks assuming other values are integer multiples of the smallest value. For e.g. UE assumes 80 ms for default paging cycle but actual value applicable in the cell is something like 160 ms or 320 ms or 400 ms. So paging cycle parameters and SI modification period parameters may not be included in SIB1 but provided on demand. However, this would result in more UE power consumption if UE reads paging according to the smallest value.

Observation#2: UE may assume the smallest periodicity for paging cycle/SI modification if other values are integer multiples of the smallest value. Hence, applicable parameters in the cell may be provided on demand. 

Further, UEs in idle/inactive during mobility will perform tracking area update with NG Core and RAN area update with anchor gNB upon moving out of tracking area or RAN paging area. The question is how urgent is TA update/RAN update? Can the UE always check for TA update/RAN update after requesting info? If it is argued that TA update is not more urgent than cell re-selection for which parameters are provided on demand then TAC and global cell ID/RAN area ID can be included in SIB containing cell re-selection parameters and provided on demand. However requesting TAC/RAN area ID on-demand also leads to increased uplink activity and power consumption. Therefore we propose:
Proposal#4: RAN2 to agree paging parameters and SI modification parameters shall be included in SIB1. Reuse the LTE ASN.1 structure of bcch-Config and pcch-Config.
Proposal#5: RAN2 to agree parameters for support tracking area/RAN area update shall be included in SIB1.
2.3 Terminology to be captured in stage-2 and stage-3
In the baseline stage-2 specification TS 38.300 the system information handling in Section 7.3 has editor notes on the exact terms to be used. During SI phase the terms Minimum System Information (MSI) and Other System Information (OSI) were used to progress the discussions and were captured also in TR 38.804. In our understanding these terms were very useful to make good progress and are quite well understood in RAN2 what they mean and what they convey. Further, during SI/WI phase there were some LS exchange with RAN1 on the size and contents of MSI, so RAN1 also has good understanding of the terms MSI and OSI.

Observation#3: The terms MSI and OSI used in TR 38.804 and baseline TS 38.300 are well understood in RAN1 and RAN2 WGs.

If there is an exercise to discard these terms and introduce new terms, then in our opinion it is just a matter of taste and it does not fundamentally change the concept of on-demand SI provisioning developed in RAN2 using the terms MSI and OSI. Given the above background, we think it will not be productive utilization of time to introduce and agree new terms. Therefore we prefer to keep using the terms MSI and OSI in normative specification TS 38.300 (Stage-2) for the general concept of on-demand SI provisioning. We further see no need to introduce MSI and OSI terms in TS 38.331 (Stage-3), and the normative and procedural text in Stage-3 can use exact terminologies for the respective SI-block(s). Currently, in the TP to TS 38.331 the terms MSI and OSI are not used. 
Proposal#6a: RAN2 is requested to confirm the usage of terms Minimum System Information (MSI) and Other System Information (OSI) in TS 38.300 (Stage-2) specifications only.

Proposal#6b: RAN2 is requested to use exact terminologies for the respective SI-block(s) in TS 38.331 (Stage-3) specification and avoid usage of MSI and OSI in Stage-3.
2.4 Terminology for the MSI blocks

The most essential parameters of MSI like SFN, scheduling info of SIB1, SS block index, info on tracking RS etc, can be broadcast on a non-scheduled PBCH with a fixed periodicity like in LTE. We propose to term this fixed size block as MasterInformationBlock (MIB). There is open issue whether the remaining parameters of MSI i.e. (RMSI terminology used in RAN1) can be always broadcast in one block or more than one block. We prefer a single block for the RMSI (e.g. like SIB1 in LTE) with a variable size on the NR-PDSCH scheduled by NR-PDCCH. We propose to term this variable size block (i.e. RMSI) as SystemInformationBlockType1 (SIB1). Similar to LTE, the OSI in NR can be categorized in multiple SIBs depending on the functionality of the SI-block. 

Proposal#7a: Introduce the term MasterInformationBlock (MIB) for the fixed size block carrying essential parameters of MSI broadcast on non-scheduled PBCH.

Proposal#7b: Introduce the term SystemInformationBlockType1 (SIB1) for the variable size block carrying remaining parameters of MSI (i.e. RMSI) broadcast on scheduled PDSCH.
Proposal#7c: For better reading of TS 38.300 (Stage-2), it would be good to clarify that MSI comprises two blocks namely MIB and SIB1.
3 Conclusion

Based on the above, RAN2 is requested to discuss the following observations and agree on the following proposals:
Observation#1: The overhead to provide barring information corresponding to each access category in SIB1 can be quite large.

Observation#2: UE assumes the smallest periodicity for paging cycle/SI modification if other values are integer multiples of the smallest value. Hence, applicable parameters in the cell are provided on demand.
Observation#3: The terms MSI and OSI used in TR 38.804 and baseline 38.300 are well understood in RAN1 and RAN2 WGs.

Proposal#1a: Revert the working assumption and include cellbarred bit and intraFreqReselection bit in MIB.
Proposal#1b: “SS-PBCHBlockPower” to be included in SIB1.
Proposal#2: Access control parameters not included in SIB1 but other SIB (eg. SIB2) can be provided on-demand.

Proposal#3: Change in access control information can be indicated through paging indication and UE acquires the new parameters immediately in the same modification period.
Proposal#4: RAN2 to agree paging parameters and SI modification parameters shall be included in SIB1. Reuse the LTE ASN.1 structure of bcch-Config and pcch-Config.
Proposal#5: RAN2 to agree parameters for support tracking area/RAN area update shall be included in SIB1.
Proposal#6a: RAN2 is requested to confirm the usage of terms Minimum System Information (MSI) and Other System Information (OSI) in TS 38.300 (Stage-2) specifications only.

Proposal#6b: RAN2 is requested to use exact terminologies for the respective SI-block(s) in TS 38.331 (Stage-3) specification and avoid usage of MSI and OSI in Stage-3.
Proposal#7a: Introduce the term MasterInformationBlock (MIB) for the fixed size block carrying essential parameters of MSI broadcast on non-scheduled PBCH.

Proposal#7b: Introduce the term SystemInformationBlockType1 (SIB1) for the variable size block carrying remaining parameters of MSI (i.e. RMSI) broadcast on scheduled PDSCH.
Proposal#7c: For better reading of TS 38.300 (Stage-2), it would be good to clarify that MSI comprises two blocks namely MIB and SIB1.
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