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1
Introduction

3GPP Rel-13 includes a work item entitled “Further LTE Physical Layer Enhancements for MTC” [RP-141660] with the following main objectives:
-
Reduced UE bandwidth of 1.4 MHz in downlink and uplink;
-
Reduced maximum transmit power;
-
Reduced support for downlink transmission modes;
-
Further UE processing relaxations.
RAN1#79 [Minutes] agreed as a working assumption that the legacy PBCH with additional repetitions will be utilized by Rel-13 low complexity UEs and UEs operating in Coverage Enhancements (CE), however the potential need to utilize spare bits in MIB is still open. This contribution discusses that point.
2
Discussion

The MIB contains a limited number of most essential and most frequently transmitted parameters that are needed to acquire other information from the cell. Based on the assumption/proposals available from RAN1 discussions, several potential new parameters are proposed to be added in MIB to support the special capability requirement for Rel-13 low complexity UEs:
-
Capability indication for supporting Rel-13 low complexity UE;
-
Scheduling information of new system information block;
-
Frequency location of narrow band region.
Considering the uniqueness of MIB which provides the most important parameters common for all the UEs served by the cell, the utilization of the remain spare bits in MIB needs to be carefully considered. 

Additional capability indication for supporting Rel-13 low complexity UEs in MIB

In Rel-12, the eNB indicates its capability for supporting Cat-0 UE in SIB1 and a Cat-0 UE considers a cell that is incapable of supporting Cat. 0 as barred. Without knowing if the network is capable of supporting the enhanced features required for the support of Rel-13 MTC UEs, such UEs may attempt to acquire SIB1 from the predefined frequency location of the narrowband region (if applicable) without any guarantee of success [R2-150131]. In case of failure, a Rel-13 MTC UE in CE mode may assume that additional repetitions are provided and spend more time trying to decode the SIB1. Such attempts would increase the UE power consumption and prolong access latency. Under this consideration, the capability indication in SIB1 is not sufficient enough and the early capability indication in MIB to UE would be desirable.. 
Observation 1: it is beneficial to indicate in MIB whether Rel-13 MTC UEs are supported or not.
Scheduling information of the potential new SIB1
The extra repetition of the data transmission due to the UE capability restriction may consume additional resource for transmitting downlink physical control channel, thus it would be desirable to optimize the scheduling scheme to reduce the downlink overhead. 

Based on the analysis in [R2-150131], the frequency location of new SIB1 (referred to as M-SIB1) might be fixed or predefined within the system bandwidth and thus only the TBS of M- SIB1 is required for PDSCH transmission from scheduling point of view. Besides as discussed in [R2-150133], M-SIB1 only needs to carry crucial information and its structure could be simplified, making the size of M-SIB1 nearly constant. As a consequence, M-SIB1 transmission may only need to support a limited subset of transport block sizes. By all accounts, the scheduling of M-SIB1 transmission by MIB would be feasible and could improve the downlink capacity which is critical especially for narrowband system. 

Observation 2: the scheduling information of M-SIB1 via MIB is feasible.

Frequency allocation for LTE-M region

Before accessing the cell, the Rel-13 MTC UE needs to understand the frequency allocation of the narrowband region within the system bandwidth, it would be natural that the narrowband configuration for initial access (for example, the narrowband region for acquiring other SIBs than SIB1, RA and paging procedure) is contained in M-SIB1 as other cell access relevant parameters. The UE may be reconfigured to other narrowband region by eNB with dedicated RRC signalling after the connection is established.

Observation 3: The frequency allocation for initial access can be indicated M-SIB1 together with other cell access parameters.

3
Conclusion

This contribution analyzed whether and how the spare bits of MIB could be utilized for Rel-13 low complexity UEs, the following observations were made:

Observation 1: it is beneficial to indicate in MIB whether Rel-13 MTC UEs are supported or not.
Observation 2: the scheduling information of M-SIB1 via MIB is feasible.

Observation 3: the frequency allocation for initial access can be indicated in the new SIB1 as other cell access parameters.

Based on the analysis and observation above, the early knowledge of some crucial information in MIB is helpful to improve the performance for accessing the cell by the Rel-13 low complexity UEs. Besides, the spare bits could be utilized in an optimal way by defining those parameters in appropriate ASN.1type, thus we propose

Proposal 1: RAN2 considers the potential usage of the spare bits in MIB for informing the Rel-13 low complexity UE related parameters by taking the above observations into account.




