3GPP TSG RAN1 #84
R1-160615
St. Julian’s, Malta 15th – 19th February, 2016
Agenda Item:
7.2.1.1.1
Source: 
LG Electronics

Title: 
Discussion on multiple PRB operation for SIB1 transmission
Document for:
Discussion & decision
1. Introduction

This contribution discusses transmission related to SIB1 and SI. More particularly, it discusses the necessity of multiple PRB case for SIB1 and SI transmission in inband scenarios in case of MBSFN subframe, or introduce signalling of valid subframe configuration for SIB1 and SI transmissions. 
2. Discussions on SIB transmission
As agreed as a working assumption, the minimum size of SIB can be more than 500 bits. To transit 500 bits with MCS = 4, more than 6 PRBs are necessary. To satisfy the coverage target, it’s expected that more than 100 times of repetition would be necessary for one SIB transmission, which gives about 600 subframes for one SIB transmission. Though it would be dependent on the periodicity of SIB transmission and also the payload size, 600 subframes seems significant overhead. Particularly, if the subframes not usable for SIB transmission due to NB-PBCH/NB-PSS/NB-SSS transmission as well as MBSFN subframe are accounted for, the overall latency and overhead of SIB transmission becomes quite large. 

In FDD, excluding MBSFN-capable subframes, there are only 16 subframes available in every 40 msec. Based on the needed number of NB-PBCH/NB-PSS/NB-SSS subframes, it is expected that at least 9 to 10 subframes out of 16 subframes would be used for NB-PBCH/NB-PSS/NB-SSS. This will leave about 6 to 7 subframes usable for SIB transmissions. 

Assuming 6 subframes are available for SIB transmission in every 40 msec, to transmit one SIB message with 500 bits requires about 4000 msec (i.e., 4 seconds). As there could be more SIBs, SIB1 transmission should not occur more often than 4 seconds. Depending on the periodicity of SIB transmission, the overhead can be very high. 
To further reduce the required latency/overhead of SIB transmission, the following approaches can be considered.

· Signal available subframes for SIB transmission in NB-PBCH. For example, more subframes can be indicated as valid subframes usable for SIB transmission. Assuming all non-MBSFN subframes are available for SIB transmission, the signalling can include only MBSFN subframes and indicate which subframes are normal subframes. To minimize the overhead, 6 bits of bitmap in every radio frame can be considered or MBSFN configuration can be given in PBCH directly where it may be assumed that all non-MBSFN subframes can be used for SIB transmissions. 
· Increase the interval of SIB transmission. SIB transmission can occur with very long interval (such as SIB1 is transmitted once in every 30 minutes). This would imply that if SIB update will take a long time due to infrequent SIB transmission. 
· Allocate more NB-IoT carriers and transmit SIBs in different NB-IoT carriers. Given that a network may not be able to boost power up to 6 dB in more than one NB-IoT carrier, if SIB and NB-PSS/NB-SSS/NB-PBCH are transmitted at the same time in different NB-IoT carrier, SIB transmission’s power boosting can be restricted, which may require more repetitions of SIB transmission. In this sense, it’s more desired that SIB(s) will be transmitted at the same NB-IoT carrier where NB-PBCH/NB-PSS/NB-SSS are transmitted. However, utilizing multiple NB-IoT carriers for SIB transmission can offer frequency diversity, which may compensate the lower power boosting capability in different NB-IoT carriers from synchronization carrier. To maximize frequency diversity and power boosting effect, it can be also considered that SIB transmission would occur in different NB-IoT carrier(s) which are not overlapped with NB-PSS/NB-SSS/NB-PBCH transmissions in time. If frequency hopping over two NB-IoT carriers is supported for SIB transmission, NB-PBCH can signal frequency locations of two NB-IoT carriers. 
· Alternatively, control channel to schedule SIB transmission can be adopted where control channels can be transmitted in non-MBSFN capable subframes, and control channel can dynamically indicate the available subframes and also frequency location(s) of SIB transmission. 

Considering commonality between guardband/inband and stand-alone, it’s desired that first and second approaches are used for SIB transmission, where bitmap of valid subframe for SIB transmission may be omitted in guardband and stand alone scenarios. Furthermore, to minimize the repetition number used for SIB transmission, it’s proposed to consider frequency hopping at least for SIB transmission in inband and guard band scenarios, where the subframes used for SIB transmission would not be overlapped with NB-PSS/NB-SSS/NB-PBCH in time. Though introduction of multiple NB-IoT carrier for SIB transmission may require more work in Rel-13, given the potential benefits of performance, it is proposed to consider a simple frequency hopping over two NB-IoT carriers at least for SIB transmission is proposed to be included in Rel-13. If it is decided to postpone the feature to Rel-14, it is proposed to reserve sufficient bits in NB-PBCH design such that necessary information can be introduced in Rel-14 without impact Rel-13 NB-IoT UEs. 
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Figure 1. Example of multiple NB-IoT Carrier with Frequency Hopping for SIB transmission

In terms of SIB transmission interval, depending on the load and other aspects for example the number of MBSFN subframes, it should be possible to configure different transmission interval. Thus, we propose to signal the periodicity of SIB1 transmission in NB-PBCH. To capture a long periodicity, it seems necessary to expand SFN index to cover the largest periodicity of SIB1 transmission. 

Proposal 1: Indicate a set of valid subframes for cell broadcast transmissions such as SIB(s) and paging in PBCH. To maximize the frequency diversity and power boosting capability, SIB can be transmitted in different frequency and time from NB-PSS/NB-SSS/NB-PBCH transmissions at least in inband scenarios. 
Proposal 2: Allow very long transmission interval between two SIB1 transmissions. 

3. Conclusion

We discussed SIB transmission particularly considering unavailable subframes. The followings are the proposals. 
Proposal 1: Indicate a set of valid subframes for cell broadcast transmissions such as SIB(s) and paging in PBCH. To maximize the frequency diversity and power boosting capability, SIB can be transmitted in different frequency and time from NB-PSS/NB-SSS/NB-PBCH transmissions at least in inband scenarios. 

Proposal 2: Allow very long transmission interval between two SIB1 transmissions. 
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