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1
Introduction
This contribution clarifies transmission of SIB1 of system information.
2
Discussion
SI-1 transmission

TS 36.331 chapter 5.2.1.2 states:

Both the SI-M and SI-1 use a fixed schedule with a periodicity of 40 and 80 ms respectively. The first transmission of the SI-M is scheduled in radio frames for which the SFN mod 4 = 0. SI-1 is scheduled in radio frames for which the SFN mod 8= 0. Moreover, SI-1 is scheduled in sub-frame #5.

The scheduling of the SI messages other than SI-1 is flexible, i.e. dynamic scheduling is used: the UE acquires the detailed time-domain scheduling (as well as other information, e.g. frequency-domain scheduling, used transport format) of these SI messages from the PDCCH. PDCCH does not indicate which SI message is scheduled i.e. a single SI-RNTI is used. For these other SI messages additional scheduling information (indicating starting times) is provided in the SI-1 message.
Control plane session minutes of meeting from RAN2#60bis:
No overlap of SU (re)transmissions (i.e. one SU is completely transmitted before starting transmission of the next SU) – unless RAN1 comeback with concern.

R2-080520 sent to RAN1 during the same meeting:

RAN WG2 agreed that there will be no overlap of SU SU (re)transmissions. In essence this means that SU’s will be transmitted in such a way that all (re)transmissions of SU-1 will be completed before SU-2 can be retransmitted and all SU-2  (re)transmissions need to be completed before transmission of SU-3 can be started etc.

In the meantime, SU changed name into SI (System Information message)
The above text leaves too much freedom for interpretations and therefore we felt the need to clarify how SI-1 should be transmitted. In essence there are two alternatives, 

· concentrated transmission of SI-1, as of every other SI message
· distributed transmission of SI-1, always in sub-frame #5

For both concentrated and distributed transmission, UE is not aware either of duration of transmission window or the number of frames in which SI-1 is transmitted in subframe#5 (currently window duration is included in the SIB1 itself) in order to receive SIB1. 
For concentrated transmission UE only knows starting point (subframe #5 and frame SFNmod8) but not for how long it should continue decoding PDCCH in order to receive SI-1. In principle this mandates UE implementation to start decoding of soft combinable transmissions as soon as they are received and stop reception upon successful decoding of SIB1. UE in bad coverage with this solution will stay decoding PDCCH for a long time unless there is a way to distinguish between other SI messages and SI-1. Or default maximum window duration should be included in the specification (8 subframes would match what is possible to use in case of distributed transmission) to cater for the UEs that are not in a position to successfully receive the information.
In addition, UL/DL subframe allocation for TDD is not known to the UE, therefore UEs will stay awake during UL subframes in order to receive SI-1. Furthermore, even though it has been specified that PHICH configuration information is included in MIB, the provisioning of ACK/NAK resources has not yet agreed for TDD in RAN1, meaning that the amount of PHICH resources not necessarily is the same in all DL subframes. This could have an impact on control channel decoding, since when the terminal does not know the UL/DL configuration it may not know which DL subframes contain PHICH. This angle of the problem does not exist for FDD, since the same amount of PHICH resources is allocated in all DL subframes. Additionally, for TDD case, in order to use subframes 1&6, also referred to as DwPTS,  at least part of the information conveyed in “Special Subframe Patterns” information is required, namely the length  DwPTS (in terms of  number of symbols) so that data scheduled on PDSCH can be received.  In the Ref [1] the following was proposed:

· DL/UL assignment information should be included in SIB1 of system information. 

· Special subframe patterns information is provided in SIB1 of system information (change of the current agreement)
We believe that above is basis for the UE to be able to receive SI-1 and other SIs.

Therefore, in order to have a concentrated transmission and avoid TDD restrictions when transmitting SI-1, the following may be needed in addition:
· Provide DL/UL assignment information in MIB (3 bits)

· Provide  (at least part of  the) “special subframe patterns” information in MIB (3-4 bits), 
· Assume default window size (8) in the specification for the UE to be able to receive SI-1

As size of MIB is limited and somewhat closed from both RAN1 and RAN2 point of view, we consider the alternative of having distributed transmission for SI-1.

The distributed transmission requires UE to “return to the cell” few times in order to receive SI-1 from neighboring cell (considering also scenarios when retrieving SI-1 from neighboring cells e.g. during measurement gaps and CGI retrieval). On the other hand, it simplifies scheduling i.e. UE always knows it should start receiving SI-1 in subframe#5 of SFNmod8 and continue decoding PDCCH in the same subframe of the following x frames. The problem is that x is also unknown to the UE and in addition, maximum 8 transmissions of SIB1 are allowed. Distributed transmission does not impose any TDD limitations provided that above proposals listed from Ref [1] are agreed.
Thus, in order to have a distributed transmission, the following is needed in addition:

· Alter the decision to allow for overlapping transmission of SI-1 and other SIs

· Either
· Use only subframe 5 for SI-1 transmission without allowing other SI’s to be transmitted on the same subframe

· Indicate on PDCCH (by possibly reusing information that may be available due to properties of BCCH transmission due to the need to have multiple soft buffers) or a separate RNTI SI-1 transmission. 
· Possibly include bit in MIB indicating if SI-1 occupies e.g. 4 or 8 subframes.

Thus distributed transmission of SI-1 seems like a preferred approach, provided that SI-1 is allowed to overlap with other SIs.
Proposal 1: Adopt distributed transmission for SI-1, where SI-1 is always transmitted only in subframe#5 starting from frame SFNmod8 and in following frames (details FFS).
Proposal 2: (Clarification) Detailed SI-1 frequency domain scheduling and resource allocation is provided by PDCCH.

Proposal 3: Allow for SI-1 transmission to overlap with other SI transmissions.

Proposal 4: SIs other that SI-1 are not transmitted in subframe#5.

3 Conclusions

This document is intended to clarify the following:

Proposal 1: Adopt distributed transmission for SI-1, where SI-1 is always transmitted only in subframe#5 starting from frame SFNmod8 and in following frames (details FFS).

Proposal 2: (Clarification) Detailed SI-1 frequency domain scheduling and resource allocation is provided by PDCCH.
And, in addition propose:
Proposal 3: Allow for SI-1 transmission to overlap with other SI transmissions.

Proposal 4: SI’s other that SI-1 are not transmitted in subframe#5.
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Text Proposal

5.2.1.2
Scheduling
Both the SI-M and SI-1 use a fixed schedule with a periodicity of 40 and 80 ms respectively. The first transmission of the SI-M is scheduled in radio frames for which the SFN mod 4 = 0. SI-1 is scheduled in radio frames for which the SFN mod 8= 0. Moreover, SI-1 is always scheduled in sub-frame #5.

The time domain scheduling of the SI messages other than SI-1 is flexible, i.e. dynamic scheduling is used: the UE acquires the detailed time-domain scheduling by decoding SI-RNTI on PDCCH. Other information, e.g. frequency-domain scheduling, used transport format) of all SI messages is acquired from the PDCCH. PDCCH does not indicate which SI message is scheduled i.e. a single SI-RNTI is used therefore; SI messages other than SI-1 are not scheduled in sub-frame #5. For these other SI messages additional scheduling information (indicating starting times) is provided in the SI-1 message.

Each SI message is transmitted in a periodically occurring (time domain) window, having a defined semi-static starting point and length. The SI-windows are non-overlapping except for SI-1 message for which transmission window is allowed to overlap with windows corresponding to transmission of SI windows. The size of all SI-windows is the same. Further details of the scheduling information are FFS, e.g. whether the window size is configurable, use of a (configurable) gap between SIs.
A SIB is included in a single SI message. The mapping of SIBs on to SI messages is flexible; it is configured in the SI-1 message.
Editor's note:
It seems best to specify the handling of the scheduling information by means of an ‘elementary procedure’, i.e. related to the reception of the related information elements.

Editor's note:
In the unlikely event that serving cell paging and target cell DBCH overlap in time one of the two activities will need to be prioritised. This may lead into paging reception loss or increases in cell reselection interruption time.

