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1 Introduction

During RAN2#59 the documents were submitted on the following topics:

- Scheduling of System Information 
- RLC mode for BCCH
Number of documents was presented and since no conclusions were drawn it was decided to continue discussing via e-mail and during the RRC conference call. 

Since those two issues are somewhat related i.e. the way System Information is segmented will have rather big impact on what is possible to achieve with scheduling (possibility to combine segments in the case of loss), after RRC conference call, two discussions were collapsed into one and this document summarizes outcome of the latest discussion.
2 Discussion
2.1 BCCH segmentation

To start with: 
The actual initial proposals on how to perform segmentation and which RLC mode to use to transmit dynamic part of BCCH are extended and currently following is on the table:
· RLC TM thus RRC does the segmentation
Supporting companies: 
· RLC UM where RLC does the segmentation
Supporting companies: 
· Use of temporal soft combining for dynamic part of BCCH content
· No segmentation but use of Incremental Redundancy without HARQ, applying arbitrary number of “retransmissions” and possibility for code rate >1.
For cases where either RRC or RLC does the segmentation, relation to dynamic scheduling has to be understood. 
In case UE misses the segment during reception of e.g. SU and the segmentation is really dynamic between consecutive transmissions of the SU, it becomes very difficult for the UE to combine the segments. It is not clear how this could be done.
One may ask should UE at all try to combine segments if complete SU is not received or UE should re-read the whole SU (or a SIB). This may largely depend on the size of the SU (SIB) and on the error propagation (i.e. the probability that only a single segment is undecodable).
Some companies have already expressed the opinion on the following:
· In case of lost segment, UE discards all the received RLC PDU’s for the SU (SIB)
Supporting companies: Panasonic
· In case of lost segment, UE receives only the lost segment mandating segmentation to be static 

Supporting companies:

As mentioned in the discussion, some companies believe that doing segmentation in RLC requires special RLC mode and induces more overhead. On the other hand, if segmentation is done by RRC, and interface between MAC/RRC is needed to indicate the size of every segment unless:
· Similar model as in UTRAN is used as proposed by Qualcomm i.e. UE accumulating fixed size segments (RRC level container) and dynamic scheduling only indicates the number of containers sent in RRC segment (size of container needs to be small). UE only accumulates containers of an SU. 

Supporting companies

With reference to RAN1 discussion on the need for HARQ for BCCH the use of combining has been brought up for discussion:
· On can always transmit SIB without segmentation by using temporal soft combining (R1-073686)
Supporting companies: NTT DoCoMo
· Use of Incremental Redundancy without HARQ feedback (DL-HARQ soft combining extended with code rate >1 and autonomous HARQ retransmissions without HARQ feedback) (R2-074196)
Supporting companies: Ericsson
A question was raised: even if soft combining is adopted, it should be performed only within SU transmission window within which SU (or segments) is repeated. There should be no combining outside the window.

Supporting companies: 

It has been pointed out that in case soft combining is to be done for the segments in a SU window, there needs to be L1/L2 signalling to make it possible for the UE to identify soft combinable groups. Otherwise, SU transmission window becomes obsolete. Or, we allow for combining across SU transmission periods
For both of the proposals above, RLC/RRC segmentation can be omitted and very large segment sizes can be supported. 
The only SIB whose segment size may have impact (for narrow BW cells but only in terms of the number of retransmissions and initial code rate used) is the one that includes neighbour lists. But, as mentioned in previous discussions it is possible to separate intra, inter frequency and IRAT into separate SIBs. In addition we should really ask ourselves should we in case of narrow BW cells transmit IRAT list with the same periodicity as intra-frequency (all this assuming that the list exists at all in the for the cell). Today, IRAT cell list are approximately 1000 bits large.
Proposal: at minimum, separate IRAT neighbour cell list into separate SIB. In the second iteration, same can be done for Inter-frequency neighbour cell list.

2.2 BCCH Scheduling

When it comes to the actual scheduling method still two options need to be compared:
- Semi-static scheduling of system information, as proposed by Nokia which provided input on overhead calculation (compared to dynamic scheduling that uses PDCCH in every TTI where Sus are transmitted) as well as modified scheduling proposal (compared to RAN2#59bis) for the latest conference call.
§ PDCCH is transmitted only in the first sub-frame of the SU 
§ The PDCCH control information applies for all sub-frames of the SU e.g. all use the same resources 
§ PDCCH includes a bit pattern that indicates in which sub-frames other segments of the SU are transmitted 
§ The same solution is proposed for all bandwidths

Some comments to this proposal were made on the course of discussion:

§ There will always be one downlink control channel, meaning that if the entire DL bandwidth is used for system information avoiding PDCCH it only increases the number of UL grants that can be transmitted. 

Nokia indicated that the resources may also be used for ACK/NACK or DL power boosting.
§ Ericsson indicated that if a larger PDCCH size is used, there is an impact on coverage. 

Nokia indicated that the relative size increase is limited
§ It was also pointed out that missing PDCCH now affects multiple sub-frames => all segments 
Supporting companies: Nokia, Nokia Siemens Networks
- Dynamic scheduling as proposed by Ericsson (R2-073236, R2-074195)
Supporting companies: Ericsson, LG, Panasonic, Qualcomm
In order to try to come closer to some agreements an attempt was made to list some common points and ask companies to provide their opinion:
1. The scheduling info in SU-1 includes a ‘start time’ and the periodicity of each SU

-  The details of the start time are FFS i.e. is only the RF indicated and/ or a sub-frame, shall the SU start in the indicated sub-frame or does the start time just indicate from when the UE shall read PDCCH
This depends on the flexibility standard is willing to provide when it comes to mapping of SIBs to SU and periodicity of SUs. If it is decided to be fixed which minimizes the overhead in SU1, then we could assume that specific SUs are coming at exact SFN (SU1: 8, 16, 24… SU2: 16, 32…, SU3: 32, 64…)
Supporting companies: Samsung, Motorola, Nokia

2. The scheduling info in SU-1 includes an ‘end time’

-  The details of the end time are FFS e.g. per SU, related to SU size

In case flexible window is adopted, there may be no need for end-time. The number of segments could be included. It also may depend on where the information on the number of segments is included
Supporting companies: Samsung, Motorola

3. PDCCH is used to indicate the further details e.g. the radio resources used

- Optimisations to omit PDCCH in some sub-frames are FFS

Supporting companies: Samsung, Nokia, Ericsson, Motorola
Companies were also asked to put some efforts into following:
1. What is the size of a unit to be segmented?

Samsung indicated that SIB is the unit of segmentation (SIBs are the RRC messages whereas SUs are only logical entities introduced to avoid providing scheduling information for each SIB in case SIBs have same scheduling requirements). It was pointed out that there are disadvantages in creating bigger unit of aggregation. Not all the companies agree and comments were made that segmentation on SU level could optimize scheduling information delivery.
Extract from stage 2:
"An SU may be segmented, in which case segments are scheduled in subsequent consecutive subframes. SU-1 is scheduled in the subframe..."
· Segmentation unit is SIB

There may also be an issue if UE needs to combine segments from consecutive SU transmissions in case of segmentation being done on SIB level (e.g. At 80ms SIB1 is transmitted, at 16ms SIB1+2 are transmitted, SIBX of SU1 is concatenated with SIBY of SU2 etc… For this example, for the UE that has previously not decoded last segment, in the first transmission, of SU1 it will not be able to combine after the second one.
Supporting companies: Samsung
· Segmentation unit is SU

Supporting companies: Nokia, Motorola, Ericsson
To follow on the above, whether or not there is a need for concatenation was agreed to depend on the actual scheduling mechanism.
· Is there a large benefit in omitting PDCCH in some sub-frames

· Need to do concatenation

· Dynamic re- segmentation & recombining
Whether selective reception of segments should be possible and whether changes in segmentation/scheduling need to be explicitly signalled or dynamic.

Option that system information changes only at fixed points (SFN MOD N) i.e. a there is a modification period as for the MCCH in UTRA. It would then be possible to apply combining of segments within a modification period, provided that re-segmentation is not performed during this period. This could be done without explicit signalling i.e. no overhead. So, an important question seems to be whether or not it is acceptable not to have any re-segmentation within a modification period?

3 Proposal
Companies are kindly asked to work on the following issues:
· Is some form of oft combining acceptable as a way t transmit BCCH

· The need for segmentation

· The need for combining segments in case of segment loss

· Size of SIBs/SUs

· Dynamic vs. Static Scheduling
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