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Discussion, Decision
1.
Introduction
Section 5.3.2.2 of 36.321 states following:

	For each received TB:

-
if the NDI, when provided, has been incremented compared to the value of the previous received transmission for this HARQ process; or

-
if the HARQ process is equal to the broadcast process and the physical layer indicates a new transmission; or
-
if this is the very first received transmission for this HARQ process:

-
a new transmission is indicated for this HARQ process.
-
else, a retransmission is indicated for this HARQ process.
The UE then shall:

-
if a new transmission is indicated for this HARQ process:

-
replace the data currently in the soft buffer for this HARQ process with the received data.

-
if a retransmission is indicated for this HARQ process:

-
if the data has not yet been successfully decoded:

-
combine the received data with the data currently in the soft buffer for this HARQ process.

-
if the TB size is different from the last valid TB size signalled for this HARQ process:

-
the UE may replace the data currently in the soft buffer for this HARQ process with the received data


Following texts are copied from 36.331:

	(Section 5.2.1)

The MIB uses a fixed schedule with a periodicity of 40 ms and repetitions made within 40 ms. The first transmission of the MIB is scheduled in subframe #0 of radio frames for which the SFN mod 4 = 0, and repetitions are scheduled in subframe #0 of all other radio frames.

The SystemInformationBlockType1 uses a fixed schedule with a periodicity of 80 ms and repetitions made within 80 ms. The first transmission of SystemInformationBlockType1 is scheduled in subframe #5 of radio frames for which the SFN mod 8 = 0, and repetitions are scheduled in subframe #5 of all other radio frames for which SFN mod 2 = 0.

The SI messages are transmitted within periodically occurring time domain windows (referred to as SI-windows) using dynamic scheduling. Each SI message is associated with a SI-window and the SI-windows of different SI messages do not overlap. That is, within one SI-window only the corresponding SI is transmitted. The length of the SI-window is common for all SI messages, and is configurable. Within the SI-window, the corresponding SI message can be transmitted a number of times in any subframe other than MBSFN subframes, uplink subframes in TDD, and subframe #5 of radio frames for which SFN mod 2 = 0. The UE acquires the detailed time-domain scheduling (and other information, e.g. frequency-domain scheduling, used transport format) from decoding SI-RNTI on PDCCH.
A single SI-RNTI is used to address SystemInformationBlockType1 as well as all SI messages.

SystemInformationBlockType1 configures the SI-window length and the transmission periodicity for the SI messages.

(Section 5.2.3)

When acquiring an SI message, the UE shall:

1>
determine the start of the SI-window for the concerned SI message as follows:

2>
for the concerned SI message, determine the number n which corresponds to the order of entry in the list of SI messages configured by schedulingInformation in SystemInformationBlockType1;

2>
determine the integer value x = (n – 1)*w, where w is the si-WindowLength;

2>
the SI-window starts at the subframe #a, where a = x mod 10, in the next radio frame for which SFN mod T = FLOOR(x/10), where T is the si-Periodicity of the concerned SI message;

Editor's note:
It is FFS whether SFN mod T = FLOOR(x/10) + 8 should be used instead.

1>
start reception of DL-SCH using the SI-RNTI from the start of the SI-window and continue until the end of the SI-window whose absolute length in time is given by si-WindowLength, or until the SI message was received, excluding the following subframes:
2>
subframe #5 in radio frames for which SFN mod 2 = 0;
2>
any MBSFN subframes;

2>
any uplink subframes in TDD;

1>
if the SI message was not received by the end of the SI-window, repeat reception at the next SI-window occasion for the concerned SI message.


2.
Discussion
2.1
Current Operation

Based on the text shown in section 1, the scenario shown in the following figure 1 may occur frequently.
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Fig. 1 Example of transmission of BCCH
In the figure 1, the possible timing of HARQ initial transmission and re-transmission are shown for each SIBs. Except for MIB, all other transmission use same SI-RNTI. 

If we follow the text highlighted in yellow, the UE replaces what is buffered in the HARQ buffer with newly received data. I.e., in the figure 1, UE replaces its HARQ buffer at the timing indicated with blue triangle. This behaviour is not optimal.

For example, the new HARQ transmission for SIB #1 occurs at Subframe #5 of SFN #0 and the HARQ re-transmission for SIB 1 occurs at Subframe #5 of SFN #2. And in the figure 1, the new HARQ transmission for SIB #2 occurs at Subframe #8 of SFN #0 and the HARQ re-transmission for SIB 2 occurs at Subframe #3 of SFN #1.

Thus, if the UE fails the reception of SIB #1 at Subframe #5 of SFN #0, the HARQ buffer is flushed at Subframe #8 of SFN #0. Thus, the HARQ receptions for SIB # 1 at Subframe #5 of SFN #0 and Subframe #5 of SFN #2 are not combined. This has a bad impact on the performance of UE’s reception of System information.

Another problem occurs when the UE misses the indication of new transmission at Subframe #7 of SFN #1. If NDI is used for SI-RNTI, the UE may be able to differentiate transmission for SIB #2 and the transmission for SIB #3. But if the UE misses all the transmission for SIB #3, then the UE can not discriminate the transmission for SIB #2 and SIB #4, because both will use same NDI value. And, because current PDCCH format 1C does not include NDI, the problem is more severe.
2.2
Proposal
According to the RRC specification, the scheduling of SIB # 1 in time domain is fixed. Furthermore, the reading of SIB #2 - #8 is impossible until the reading of SIB #1 is completed. Then, if a UE checks SI-RNTI over PDCCH during only the SI-Window for the SIB that the UE is trying to completely receive, the problem can be solved. 
For example, if the UE has to receive SIB #1, the UE should check SI-RNTI only for subframe #5 of all the radio frames for which SFN mod 2 = 0. In addition to that, if the UE should not check SI-RNTI for other subframes until reception of SIB #1 is successfully completed, the corruption of HARQ buffer or unnecessary flushing of HARQ buffer can be prevented. Same principle applies to other SIBs. I.e., if the UE is trying to receive SIB #N, it should receive SI-RNTI only during the scheduling window for SIB #N until the successful reception of the SIB #N.
Proposal 1: When reading SIB #N, the UE processes a downlink assignment that is received over SI-RNTI only during the SI-Window for the SIB

This means that the UE should sequentially decode or acquire System Information. At least, this is true for the reception of MIB, SIB #1 and other SIBs. Other SIBs than SIB #1 can not be received until the reception of SIB #1 and the reception of SIB #1 is impossible until the reception of MIB. Then, same principle can be applied to other SIBs so that SIB #N can be only after SIB # (N-1) is received. In fact, UE can not receive two SIBs simultaneously because there is only one process allocated to the reception of BCCH. Furthermore, it seems that the relative importance of the SIBs seems to be decreasing as the number of SIB increases. However, in which order the UE should read SIBs can be left to implementation and this will not have much impact when reading SIB #2~8..
Proposal 2: UE does not simultaneously receive more than one SIB. I.e., only after receiving one SIB completely, UE attempts to receive another SIB.
3.
Conclusion
It is proposed to agree on:
Proposal 1: When reading SIB #N, the UE processes a downlink assignment that is received over SI-RNTI only during the SI-Window for the SIB

Proposal 2: UE does not simultaneously receive more than one SIB. I.e., only after receiving one SIB completely, UE attempts to receive another SIB.

Draft CR is in [1].

4.
Reference
R2-083272, Proposed CR to 36.321 Rel-8 Correction to BCH Reception procedure, LG Electronics inc.
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