Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #92
R2-156308 
Anaheim, US, 16-20 November, 2015
Agenda Item:
7.4.2
Source: 
Huawei, HiSilicon
Title:  
MTC SIB Transmission
Document for:
Discussion and Decision
1 Introduction
RAN2 further discussed the MTC-SIB design for Rel-13 low complexity UEs and UEs in enhanced coverage in RAN2#91bis, and the following agreements were made:
Agreements at RAN2#91bis:
· The duration over which the content of SIB1bis cannot change is either a/ fixed in the specification or b/ determined from a table where the index to the table is included in MIB (same index as used by RAN1 to determine TBS, etc) (TBD whether table may be in either RAN1 or RAN2 spec i.e. pointed to by an index in MIB)

· Maximum SIB1bis size in range of existing SIB 1 plus some extra (Final value and intermediate values is TDB)

· A new value range of si-WindowLength is defined for Rel-13 LC/CE UEs. Value range is {20, 40, 60, 80, 120, 160, 200} ms. FFS whether larger values might be needed for TDD.

· The existing value range for the si-Periodicity is used for Rel-13 LC/CE, i.e. {8, 16, 32, 64, 128, 256, 512} radio frames. Larger values than 512 are FFS. si-Periodicity cannot be configured to be less than the SIB1bis periodicity.

· Confirm current approach where SI windows do not overlap

· Narrowband region (4bit), f-hopping (1bit), and TBS for SI messages are indicated in schedulingInfoList. (TBS sizes are TBD)
Moreover, the following agreements on MTC-SIB design for Rel-13 low complexity UEs and UEs in enhanced coverage were made at RAN1#82bis:

Agreements at RAN1#82bis:
· Conclusion: acquisition of SI messages across SI windows is feasible in idle mode

· The maximum number of SI messages that can be acquired across SI windows is 4

· SIB1bis is transmitted periodically with a period of TSIB1bis radio frames

· Within a period, SIB1bis can be repeated a number of times

· RV cycling {0,2,3,1,…} is used for each SIB1bis transmission within a period

· SIB1bis transmission period TSIB1bis is predefined

· TSIB1bis = 8 radio frames

· Working assumption: Repetition number RSIB1bis within a period is derived from MIB

In this contribution, we will continue the discussion on remain open issues on MTC SIBs from RAN2 perspective.
2 Discussion
2.1 ValueTag for MTC System Information
The value range for legacy systemInfoValueTag field is INTEGER {0..31}. The legacy validity period for SI is 3hour. A longer validity period means lower change frequently for SI. Currently, there is no requirement for much lower change rate for contents of Rel-13 LC/EC SIB compared to the legacy SIB contents. Extending the current range of values for legacy systemInfoValueTag will also increase the overhead signalling, so the legacy range of values for this field can be reused. Moreover, RAN2 agreed the requirement for DRX cycle extension is about 43.69mins. It is not a very long time to sleep comparing to the current validity period, so that the UE can acquire systemInfoValueTag every time before waking up in legacy validity period. It is also not seen much gain to lengthen the current validity period. Thus, there is no necessary for Rel-13 LC/EC UEs to increase the legacy validity period. Maybe there are some further requirements for NB-IoT, but it is expected a new SI to be define for NB-IoT. Thus, it is not necessary to consider the extension for NB-IoT here.

Proposal 1: It is not necessary for Rel-13 LC/EC UEs to increase the legacy SI validity period, i.e. keep the current 3hour. And the range of values for legacy systemInfoValueTag field is also applicable for Rel-13 LC/EC UEs.
The Legacy systemInfoValueTag field just indicates the change of common SIBs (i.e. common for all SIBs other than MIB, SIB1, SIB10, SIB11, SIB12 and SIB14). It will take a long time and much power for Rel-13 LC/EC UEs to acquire system information message if systemInfoValueTag indicates the system information update. Thus, it is better to define a list of systemInfoValueTag-r13 for each SIB or SI message. In this case, the UE only needs to acquire system information that is indicated for updating. It can be beneficial for the SI acquisition latency and UE power consumption especially for the coverage enhancement scenario, at the cost of additional some bits for systemInfoValueTag-r13. There is no need to waste effort on the system information that is not changed for Rel-13 LC/EC UEs.
It is also agreed in RAN2 that “To define new indication(s) that allow the UE to differentiate the actual common SIB(s) that change in certain BCCH modification period”. These indications will introduce additional bits in SIB1bis. However, the size of SIB1bis should keep minimum, and the UE always acquire SI message for SIBs. Thus, it is better to indicate the system information change per SI message rather than per SIB. Moreover, this new systemInfoValueTag-r13 field could be optional. Once it is not present, the UE will follow the legacy procedure to acquire all system information messages based on the update indication. 
If the new systemInfoValueTag-r13 for Rel-13 LC/EC UEs is defined per-SI message, the change frequency can be lower. In legacy mechanism, the update of several SI messages (about 6~8) is indicated in one common valueTag. But after introducing new systemInfoValueTag-r13, each SI message has a separate valueTag. Thus, The value range for this systemInfoValueTag-r13 field can be shorter, such as INTEGER {0..7}. 

Proposal 2: A list of systemInfoValueTag-r13 should be defined for LC/EC UEs to indicate which SI message has changed. This field can be optional. If it is not present, the UE will follow the legacy procedure to acquire all system information messages.
Proposal 3: The range of values for new defined systemInfoValueTag-r13 field can be shorter than legacy values, such as INTEGER {0..7}.
After introducing this new systemInfoValueTag-r13 for each SI message, the behavior of Rel-13 LC/EC UEs to acquire the updated system information will be updated. The UE first checks the legacy systemInfoValueTag. If there is no change of this value, the UE does not need to read other SIBs. If it has changed, the UE well check the new defined systemInfoValueTag-r13 for each SI message to determine which SI message is updated, and then acquire it.
Proposal 4: After introducing the new defined systemInfoValueTag-r13 for each SI message, Rel-13 LC/EC UEs first check the legacy systemInfoValueTag. If it has changed, the UEs then check the new defined systemInfoValueTag-r13 for each SI message to determine which SI message is updated.
2.2 Scheduling periodicity of MTC-SIB1
In the current specification, the normal SIB1 uses a fixed schedule with a periodicity of 80 ms and repetitions made within 80 ms, i.e. there are 1 first transmission and 3 repetitions within 80 ms. For MTC-SIB1, it is apparent that the scheduling periodicity needs to be extended in order to allow sufficient number of repetitions. If we specify a fixed scheduling periodicity as today for MTC-SIB1, then the length of the scheduling periodicity must be able to provide sufficient number of repetitions for the worst situation, i.e. the MTC-SIB1 is of the maximum size and requires the maximum level of coverage enhancement (e.g. 15 dB). With such a long MTC-SIB1 scheduling periodicity, the eNB will be unable to quickly change some of the parameters in MTC-SIB1(e.g. quickly bar the cell), in case the size of MTC-SIB1 is small (e.g. due to the short plmn-IdentityList in case RAN sharing is not configured, or due to the short SchedulingInfoList in case only few MTC-SIBs are scheduled) or in case the cell only supports a small coverage enhancement level (e.g. 5 dB). 
Therefore, it is desirable to allow a flexible MTC-SIB1 scheduling periodicity, which is configured by the eNB in MIB. The exact frequency/time domain resources used for MTC-SIB1 transmissions could be left to RAN1 to decide.
Proposal 5: The scheduling periodicity of MTC-SIB1 is configurable by MIB. 
3 Conclusion

In this contribution, we discussed the remain open issues on MTC-SIBs, and we have the following proposals:
Proposal 1: It is not necessary for Rel-13 LC/EC UEs to increase the legacy SI validity period, i.e. keep the current 3hour. And the range of values for legacy systemInfoValueTag field is also applicable for Rel-13 LC/EC UEs.
Proposal 2: A list of systemInfoValueTag-r13 should be defined for LC/EC UEs to indicate which SI message has changed. This field can be optional. If it is not present, the UE will follow the legacy procedure to acquire all system information messages.
Proposal 3: The range of values for new defined systemInfoValueTag-r13 field can be shorter than legacy values, such as INTEGER {0..7}.

Proposal 4: After introducing the new defined systemInfoValueTag-r13 for each SI message, Rel-13 LC/EC UEs first check the legacy systemInfoValueTag. If it has changed, the UEs then check the new defined systemInfoValueTag-r13 for each SI message to determine which SI message is updated.
Proposal 5: The scheduling periodicity of MTC-SIB1 is configurable by MIB. 
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