
3GPP TSG-RAN WG2 Meeting #102











R2-1806961
Busan, South Korea, May 21 – May 25, 2018
Agenda item:
10.4.1.6.4
Source:
Lenovo, Motorola Mobility
Title:
Valid version of MIB and SIB1 and acquiring SI Updates
WID/SID:
NR_newRAT-Core, Rel-15
Document for:
Discussion and Decision

1
Introduction
The TP on SI procedure [1] captures: 

· the MIB is always transmitted on the BCH with a periodicity of 80 ms and repetitions made within 80 ms [17, Section 7.1] and it includes parameters that are needed to acquire SIB1 from the cell;

· the SIB1 is transmitted on the DL-SCH with variable periodicity as specified in [13, Section 13] and repetitions are made within 160ms.
In NR, the UE stores the MIB and SIB1 upon acquisition. Then, the impending question is how long the UE considers them valid or in other words how often is the UE obliged to re-acquire the MIB and SIB1 to ensure their validity while being served by the same cell. For example, should UE re-acquire MIB/ SIB1 every 80/ 160 ms. or every time before making an UL?

Agreements

1
RAN2 confirm that RRC layer initiates the MSG1-based SI request.

2
If acquisition of  non-essential SIBs fails then UE does not bar the cell. 

3
For failure of acquisition of SIBs the spec will not differentiate between RACH failure and reception failure.

4
RACH is stopped when MAC indicates RACH failure (existing indication)

5
After RACH failure it is left to UE implementation when to retry  the request

Apart from these questions, this paper discusses how a UE can quickly acquire the updated SIs and if it can determine whether MIB and/ or SIB1 have been updated.
2
Discussion
In LTE “Change of system information (other than for ETWS…) only occurs at specific radio frames, i.e. the concept of a modification period is used.” 
Also, both MIB and SIB1 are considered as “system information”:
“System information is divided into the MasterInformationBlock (MIB) and a number of SystemInformationBlocks (SIBs).”
We can adopt the same principle in NR and state that change of MIB and SIB1 can only occur at the modification period boundary. 

A change of system information in LTE is notified using Paging message containing systemInfoModification indication. 
Adopting a similar behaviour in NR framework, the UE:

1. attempts to find the systemInfoModification indication at least modificationPeriodCoeff times during the modification period in case no paging is received; or, in NR language: UE attempts to find the short message in Paging DCI at least a certain number of times during modification period in case of no paging is received.
2. checks the ValueTag(s) for each SIB(s) that the UE is interested in.

Further, there might be urgent system information like Warning messages or access barring information that might be broadcasted/ changed faster than the modification period. For these, RAN2 discussed and agreed (in RAN2#101bis) that UE immediately acquires warning messages after the same has been indicated in Paging using single bit in paging message and in DCI. To acquire the warning messages, the UE may:
a) Directly acquire the warning messages if the scheduling-info for the same is already stored in the UE and remains valid at the time of reception of Paging DCI/ message.

b) Need to acquire SIB1 first and acquire the scheduling-info for the corresponding SIB(s). However, to acquire SIB1 the UE might need to acquire the SIB1 scheduling-info from MIB, i.e. the UE must first acquire MIB.
To facilitate a), a “scheduling-info-change” flag can be used in the Paging DCI as part of the Paging DCI Short message. A scheduling-info-change flag in the Short message will indicate if the scheduling-info (SI-SchedulingInfo) in SIB1 has been modified since the previous modification period; modification period (n-1) in the Figure 1. Further, signalling on which SI message is changed can be provided in the Short message or in Paging message (depending on the size).
To facilitate b), either an indication flag “MIB-changed” can be provided indicating if the SIB1-scheduling-Info in MIB (e.g. subCarrierSpacingCommon, dmrs-TypeA-Position, ssb-SubcarrierOffset and pdcch-ConfigSIB1) are still the same as in the previous modification period; modification period (n-1) in the Figure 1 or the updated SIB1-scheduling-Info from MIB can be directly provided in the short message in the Paging DCI.
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Figure 1: Modification Periods

Based on the discussion above, the following proposals are made:

Proposal 1: MIB and SIB1 change only on the modification period boundary except perhaps for warning (or other urgent system information) messages.
Proposal 2: Change in system information including MIB and SIB1 is notified to the UE using Paging DCI.
Proposal 3: UE can check the ValueTag(s) for each SIB(s) that the UE is interested in at the beginning of a modification period. Alternatively, UE attempts to find the short message in Paging DCI at least a certain number of times during modification period in case of no paging is received.

Proposal 4: Faster acquisition of updated system information is facilitated by the network by signalling the following as part of Short message in the Paging DCI:

i) Either, scheduling-info-change flag indicating if the scheduling info for the updated SIBs/ SI-messages is still valid and indication of which SIs have been updated.
ii) Or, “MIB-changed” flag to indicate if the SIB1-scheduling-Info in MIB is still the same as in the previous modification period. The SIB1-scheduling-Info from updated MIB (if any) can also be directly provided.
3
Conclusion
This contribution discussed how a UE can quickly acquire the updated SIs and if it can determine whether MIB and/ or SIB1 have been updated. Following proposals are made as a result:
Proposal 1: MIB and SIB1 change only on the modification period boundary except perhaps for warning (or other urgent system information) messages.

Proposal 2: Change in system information including MIB and SIB1 is notified to the UE using Paging DCI.

Proposal 3: UE can check the ValueTag(s) for each SIB(s) that the UE is interested in at the beginning of a modification period. Alternatively, UE attempts to find the short message in Paging DCI at least a certain number of times during modification period in case of no paging is received.

Proposal 4: Faster acquisition of updated system information is facilitated by the network by signalling the following as part of Short message in the Paging DCI:

i) Either, scheduling-info-change flag indicating if the scheduling info for the updated SIBs/ SI-messages is still valid and indication of which SIs have been updated.

ii) Or, “MIB-changed” flag to indicate if the SIB1-scheduling-Info in MIB is still the same as in the previous modification period. The SIB1-scheduling-Info from updated MIB (if any) can also be directly provided.
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