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1 Introduction

The concept for system information includes 

· System Information Blocks (SIBs) that contain related system information parameters. A SIB is defined as an RRC IE. 
· Scheduling Units (SUs). This RRC message carries one or more SIBs with similar scheduling requirements. 
However, it still remains open how the mapping and multiplexing of SIBs and SUs should be performed: 

· Should the mapping of SIBs into SUs be static or dynamic? 
· Should it be possible to multiplex/concatenate multiple SUs in the same transport block? 
In the present contribution, we are providing solution proposals to these questions that we wish RAN2 could agree upon. In addition, we also want to conclude the RAN2 discussion regarding the need for BCCH segmentation in RRC or RLC.
2 Discussion 
Before going into any detailed technical proposals we would like to propose changing the naming of RRC message Scheduling Unit into System Information messages thus making SU1 => SI1 (System Information message 1) just to avoid any possible references to scheduling that is handled by MAC protocol.
2.1 On the need for segmentation 

In the response LS from RAN1 ‎[1], it is stated that the soft-combining solution for BCCH transmission allows for at least up to 1200 bits and, depending on exact assumptions on the initial coding rate and number of redundancy versions, up to 1800 or potentially even 3500 bits per transport block. Since RAN2 can define the grouping of parameters into SIBs and how to map SIBs into SUs, we expect that RAN2 can comply with the anticipated limits without introducing any segmentation functionality for BCCH into L2 or L3. Based on the RAN1 response to the LS, we therefore propose that RAN2 concludes the BCCH segmentation discussion as follows:
Proposal 1: Confirm the decision that segmentation of BCCH information in not needed in RRC or RLC based on the input from RAN1. 
In principle, the consequence of Proposal 1 is a size constraint on the maximum SIB size. This implies that parameter sets must be split into separate SIBs (and mapped onto SUs) to comply with the constraint. This is not believed to be a severe restriction. In UTRAN, the only SIB that potentially would exceed the aforementioned size-constraints is the one carrying neighbour cell information (if information related to all potential accesses is grouped together in a single SIB). 
2.2 Mapping of SIBs into SUs

It is open how often each SU needs to be transmitted (required transmission period) and whether this is fixed in the standard or configured e.g. information on the periodicity of each SU is included in SU1 Scheduling Block.

What is at the end relevant is the periodicity of each SIB which determines how the mapping onto SUs is done.

Depending on the bandwidth and desired performance, different operators may decide to transmit certain SIBs more or less often and therefore we believe that out of the two alternatives listed

· Statically specified mapping in 36.331, such that the content of each SU (“RRC message”) is hard-coded into the specification; 

· Configurable, such that any SIB could occur in any of the SUs.

We believe that RAN2 should agree to flexible SIB to SU mapping which in addition provides freedom to control the actual size of different SUs.

Proposal 2: We propose that RAN2 agrees to configurable SIB to SU mapping
Example:
Suppose that, in a deployment, it is found that 

· SIB1 should be repeated every 80 ms, thus mapped onto SU1 (transmitted every 80ms)

· SIB2 should be repeated every 160 ms, thus mapped onto SU2 (transmitted every 160ms)

· SIB3 should be repeated every 160 ms, thus mapped onto SU2 (transmitted every 160ms)

· SIB4 should be repeated every 320 ms, thus mapped onto SU3 (transmitted every 320ms)

· SIB5 should be repeated every 320 ms, thus mapped onto SU3 (transmitted every 320ms)

It is seen from the above that by indicating periodicity for each SIB, number of SUs is given.

Proposal 3: Periodicity and SIB to SU mapping is included in the Scheduling Block.

Details of information included in SB are FFS. Either SIB periodicity indicated for each SIB implicitly indicates the number of SUs (and their periodicity) or, mapping of SIBs onto SU’s is indicated and periodicity for each SU is included. Second alternative requires more bits but provides additional flexibility. 
One could assume that depending on the available bandwidth less frequent SIB could be mapped onto the same SU e.g. in the example above every 320 ms SU1, SU2 and SU3 should be transmitted but bandwidth allows to map SIB3 onto SU1. Problem with this flexibility is that UE may end up reading same information multiple times and, the concept of SU becomes obsolete
Proposal 4: SIBs with different periodicity should not be transmitted as a part of the same SU.
2.3 Concatenation/Multiplexing of SUs
It has not yet been concluded whether it should be possible for the UE to receive multiple SUs in the same sub-frame. The present section discusses this open issue and proposes a way forward.
Even though the details of dynamic scheduling of SUs have not been fully settled, as well as the number of SIBs, SUs and their sizes and repetition period we have not identified any strong motivation for allowing this multiplexing of SUs in the same sub-frames. The configurable mapping of SIBs into SUs (Proposal 2) is expected to give sufficient freedom in designing appropriate sizes and repetition periods of the SUs. We therefore propose that no multiplexing of SUs should be supported, i.e. that only one SU can be transmitted in each sub-frame. 
Proposal 5: Agree to working assumption that no multiplexing of SUs onto transport blocks shall be supported.
In principle we assume transparent MAC for BCCH reception. Allowing multiplexing of multiple SUs (MAC SDUs) onto a MAC PDU requires additional information and therefore mandates MAC header thus introducing overhead. 

With currently available information it is very difficult to estimate possible savings that concatenation would bring. Number of bits transmitted over DL-SCH will be same in either case. Concatenation introduces MAC header whereas having no possibility to concatenate may result in slightly higher number of subframes where information is transmitted thus utilizing additional PDCCH (but this is most likely only valid for wide bandwidth cells whereas for narrow bandwidth cells where resources are more scarce it may not be possible to utilize savings at all)
Proposal 6: A transparent MAC mode for BCCH reception shall be defined. 
In addition, following proposal 1, we suggest that also PDCP and RLC should be transparent for BCCH: 
Proposal 7: BCCH uses transparent RLC and PDCP. 
3 Conclusion

In the present contribution, we have addressed a set of open issues related to System Information and the multiplexing and concatenation of SIBs and SUs. Our suggested way forward is captured in the following proposals that we ask RAN2 to consider 
· Proposal 1: Confirm the decision that segmentation of BCCH information in not needed in RRC or RLC based on the input from RAN1. 

· Proposal 2: We propose that RAN2 agrees to configurable SIB to SU mapping

· Proposal 3:  Periodicity and SIB to SU mapping is included in the Scheduling Block.

· Proposal 4: SIBs with different periodicity should not be transmitted as a part of the same SU.
· Proposal 5: Agree to working assumption that no multiplexing of SUs onto transport blocks shall be supported.
· Proposal 6: A transparent MAC mode for BCCH reception shall be defined. 

· Proposal 7: BCCH uses transparent RLC and PDCP. 
In addition we would like to propose to name RRC messages carrying BCCH content System Information messages instead of Scheduling Units.
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