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1 Introduction
RAN2 further discussed the MTC-SIB design for Rel-13 low complexity UEs and UEs in enhanced coverage at RAN2#91, and the following agreements and work assumptions were made:
Agreements at RAN2#91:
· Both value tag and Notification/Paging mechanisms are supported for system information change for LC UEs and UEs in EC.

· RAN2 assumption, for RAN1 to confirm: It is possible to notify the IDLE UE of a system information update using the control channel (M-PDCCH) while avoid sending a paging record on the shared channel. 

· The UE is not required to detect SIB change while being in RRC CONNECTED. The NW may release the UE to IDLE if it wants the UE to acquire changed SIB or provide the updated SIB by dedicated signalling. 
· To define the systemInfoValueTag for the new Rel-13 LC/EC SI that could change independently from the legacy systemInfoValueTag.
· The Rel-13 LC/EC systemInfoValueTag field is applicable for any UE (i.e. Rel-13 LC UEs and Rel-13 EC UEs).
· To define new indication(s) that allow the UE to differentiate the actual common SIB(s) that change in certain BCCH modification period (i.e. common for all SIBs other than MIB, SIB1, SIB10, SIB11, SIB12 and SIB14); however, details on how to enable this are left FFS.
· Discuss further whether the validity time can be increased (impact on required change rate) and whether this requires an increase of the value tag range.
Working Assumption at RAN2#91:
· Create an extension to BCCH-DL-SCH message class.

· Denote the field and type identifiers as systemInformationBlockType1bis-r13 and SystemInformationBlockType1bis-r13 respectively.

· Use SIB1 structure for SIB1bis.

· The UE shall consider all fields with the same identifier name as the same field even if the fields are present in different SIB instances.

· Whenever the UE acquires SIB or SIB1bis new field value shall replace the old one and absent field shall be released if specified as Optional Release (OR).

· If a mandatory present field is not needed for SIB1bis, the UE shall ignore it and delete any stored value of the field.

Moreover, the following agreements on MTC-SIB design for Rel-13 low complexity UEs and UEs in enhanced coverage were made at RAN1#82:

Agreements at RAN1#82:
· For SI transmission:
· At least the following are predefined or derived from MIB:

· (a) periodicity of MTC-SIB1 transmission

· (b) repetition number within the periodicity of MTC-SIB1 transmission

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 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 LC/EC UEs to acquire system information message. Thus, it is better to define a list of systemInfoValueTag for each SIB. 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. There is no need to waste effort on the SI that is no changed for LC/EC UEs. Moreover, this new systemInfoValueTag field could be optional. Once it is not present, the UE will follow the legacy procedure to acquire all system information messages. 
Proposal 1: A list of systemInfoValueTag should be defined for LC/EC UEs to indicate which SIB has changed. This field can be optional. And if it is not present, the UE will follow the legacy procedure to acquire all system information messages.
The legacy range of values for 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 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 in order of minutes. It is not a very long time to sleep comparing 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 LC/EC UEs to increase the legacy validity period.
Proposal 2: There is no necessary for Rel-13 LC/EC UEs to increase the legacy SI validity period, i.e. keep the current 3hour. And the legacy range of values for systemInfoValueTag field is also applicable for Rel-13 LC/EC UEs.
2.2 MTC-SIB1
2.2.1 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 3: The scheduling periodicity of MTC-SIB1 is configurable by MIB. 
2.2.2 TBS for MTC-SIB1 

For Rel-13 MTC-SIBs, RAN2 agreed to maintain a good flexibility and forward compatibility similar to the one offered by the current system information mechanism, and it should be possible to configure features in system information as required by the operators. This means that the size of MTC-SIB1 will vary in different networks according the real configurations rather than be a single fixed value. RAN2 also agreed to allow acquiring MTC-SIB1 without reading PDCCH, and the scheduling information (i.e. time, frequency and MCS/TBS) for MTC-SIB1 needs to be configured in MIB or be predefined in specification. 
Table 1: TBS table for DCI format 1C (copy from TS36.213)
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	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	TBS
	40
	56
	72
	120
	136
	144
	176
	208
	224
	256
	280
	296
	328
	336
	392
	488
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	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31

	TBS
	552
	600
	632
	696
	776
	840
	904
	1000
	1064
	1128
	1224
	1288
	1384
	1480
	1608
	1736


Table 1 is the TBS table for DCI formant 1C as specified in TS36.213, which could be used for SIB1 transmission. Some of the TBS entries in Table 1 are not applicable for MTC-SIB1 anymore, because they are either larger than 1000bits or too small for MTC-SIB1. The exact content of MTC-SIB1 is still pending, and here we assume the maximum size of MTC-SIB1 is 1000 bits and the minimum size of MTC-SIB1 is 120 bits (i.e. there are still 21 TBS entries left). NOTE: for MTC-SIB1 transmission using DCI formant 1A, the analysis is similar.
For the TBS for MTC-SIB1, RAN2 can discuss and select one from the following 4 options:
Option 1: Explicit TBS indication + Best TBS granularity. The existing TBS table is applied to MTC-SIB1, and eNB will utilize 5 spare bits in MIB to indicate the exact TBS for MTC-SIB1. 

Option 2: Explicit TBS indication + Limited TBS granularity. Only some entries (e.g. 4) in the existing TBS table are selected for MTC-SIB1 (Table 2 gives an example), consequently fewer spare bits in MIB will be consumed to indicate the TBS for MTC-SIB1. 
Table 2: Example TBS table for Option 2
	
[image: image3.wmf]TBS

I


	0
	1
	2
	3

	TBS
	120
	328
	632
	1000


Option 3: Explicit TBS indication + UE blind detection. A set of entries in the existing TBS table is signaled in MIB, and the UE will blindly detect the exact one used for MTC-SIB1 (Table 3 gives an example). In this way, fewer spare bits in MIB will be consumed. 

Table 3: Example TBS table for Option 3
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	0
	1
	2
	3

	TBS
	120, 144, 

208
	224, 280, 

328
	336, 488, 

600
	632, 776, 

1000


Option 4: Implicit TBS indication. In this option, the UE will deduce the TBS according to the scheduling periodicity that configured for MTC-SIB1 transmission in MIB (if proposal 1 is approved). For MTC SIB transmission, the number of resource blocks is fixed to 6 PRBs and the modulation scheme is fixed to QPSK (like today), therefore the TBS for MTC-SIB1 and the “repetition number” for MTC-SIB1 transmission are directly linked. The UE can easily know the “repetition number” for MTC-SIB1 transmission according to the configured scheduling periodicity, since the UEs knows which subframes will be used for MTC-SIB1 transmission (up to RAN1 to decide).

The problem of option 1 is that it occupies too many precious spare bits in MIB, which will limit the future extensibility of MIB. For option 2, the problem is the unnecessary increased padding, which may significantly increase the number of repetitions for MTC-SIB1 transmission. The problem of option 3 is the increased UE complexity for blind detection, which should be carefully evaluated. Option 4 seems quite promising, as it will not occupy any spare bits in MIB and it can also avoid unnecessary padding bits. 
Proposal 4: UE deduces the TBS for MTC-SIB1 according to the configured scheduling periodicity for MTC-SIB1 transmission.
2.3 HARQ buffers for SI messages reception
For the SI message transmission for Rel-13 low complexity MTC, a high number of repetitions are required in order to achieve the desired amount of coverage enhancement. To shorten the overall system information acquisition time for Rel-13 low complexity UEs in normal coverage, RAN2 agreed that different SI messages might be interleaved and consequently the UE will acquire SI messages across SI windows. 
Parallel accumulation of SI messages requires multiple HARQ buffers in the UE, i.e. one HARQ buffer for one SI messages (including the MTC-SIB1, which is scheduled individually). However, on the other hand, the number of SI messages is flexible (i.e. up to the eNB configuration), and it is not a good idea to ask the Rel-13 low complexity MTC to support one HARQ buffer for each potential SI message as it deviates from the intention of low complexity.
To balance the UE complexity and system information acquisition time, it is proposed that Rel-13 MTC is not expected to use more than 3 HARQ buffers for SI messages reception, i.e. one HARQ buffer for MTC-SIB1 reception, and another two HARQ buffers for the reception of other SI messages. This is based on the assumption that in general the eNB will configure two SI messages, i.e. one SI message for MTC-SIB2 and another SI message for other MTC SIBs, given that as agreed by RAN1 transmission of a big TB is more efficient than transmission of multiple small TBs.
Proposal 5: Rel-13 low complexity MTC is not expected to use more than 3 HARQ buffers for SI messages reception.
3 Conclusion

In this contribution, we discussed the remain open issues on MTC-SIBs, and we have the following proposals:
Proposal 1: A list of systemInfoValueTag should be defined for LC/EC UEs to indicate which SIB has changed. This field can be optional. And if it is not present, the UE will follow the legacy procedure to acquire all system information messages.
Proposal 2: There is no necessary for Rel-13 LC/EC UEs to increase the legacy SI validity period, i.e. keep the current 3hour. And the legacy range of values for systemInfoValueTag field is also applicable for Rel-13 LC/EC UEs.
Proposal 3: The scheduling periodicity of MTC-SIB1 is configurable by MIB. 
Proposal 4: UE deduces the TBS for MTC-SIB1 according to the configured scheduling periodicity for MTC-SIB1 transmission.

Proposal 5: Rel-13 low complexity MTC is not expected to use more than 3 HARQ buffers for SI messages reception.
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