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1
Introduction

During the RAN plenary meeting #62, a new WI [1] was agreed, aim of which is “to address the increase of system information without negatively affecting the end-user performance” and “to offload the current BCH”.  During the RAN2#85 meeting it was discussed which system information content should/can be sent over the legacy and a new BCH channels, and whether there should be any limitations. Most of the discussed scenarios were left for further studies.

In this discussion paper we present several scenarios and use cases explaining our view on what system information content should be sent over the legacy and new BCH channels.

2
Analysis of design options for enhanced SI 

In the following sub-sections we present several scenarios for the SIB content transmitted over the legacy and a new BCH channel. For the sake of clarity, we explain separately cases such as when the same SIB with the same SIB content is sent over both channels, and when the SIB content is different.

· Same SIB / same content. As explained in section 2.1 below, there is the same SIB with the same content transmitted on both BCH channels.

· Same SIB / delta content. As explained in section 2.2 below, there is the same SIB on both BCH channels, but the SIB content on the second BCH channel as additional “delta” IEs. 

· Same SIB / different content. As explained in section 2.3 below, there is the same SIB on both BCH channels, but the content is completely different.

2.1
Same SIB / same content

In this scenario the same SIB with the same content may appear on both the legacy and a new BCH channel. A typical use case is SIB5 (and SIB22) as well SIBs carrying information on neighbouring cells. Referring to SIB5 as an example, a UE needs to acquire that SIB to get an access to the network. If the legacy BCH channel is heavily loaded, then a typical SIB5 repetition factor is around 640ms, but can be even 1.28s. In this case even if a UE supports deferred measurements and can skip reading neighbour information, then still its network access time will be governed by how fast it can acquire basic SIBs. Thus, transmission of SIBs, such as SIB5, over a new BCH channel can speed up noticeably UE network access. 

Another non-exclusive use case is SIB11/SIB11bis and related SIBs that carry neighbour cell lists. Already now those SIBs are quite large and typically repeated just once per 1.28s. If those SIBs are sent in parallel over a new BCH channel with a shorter repetition cycle, then a UE will acquire much faster all the needed system information. Table below presents an exemplary content of a legacy and a new BCH channel whereupon SIB11/11bis content (shown as just SIB11) is duplicated on the secondary BCH channel with a repetition period of 640ms, as opposed to 1.28s on the legacy channel. It allows a UE to read all SIBs in 640ms. It is worth noting that in the example below SIB19 occupies just 3 segments and thus can have a repetition period of 640ms. It it had more segments thus forcing to repeat it only once per 1.28s, then SIB19 could be transmitted on the second BCH.

	Time (ms)
	SIB content (legacy BCH)
	SIB content (second BCH)

	0
	MIB+SIB7
	SIB1+SIB2
	SIB51
	SIB52
	SB2
	SIB111
	SIB112
	SIB113

	80
	MIB+SIB7
	SIB53
	SIB54
	SIB55
	SIB114
	SIB115
	SIB116
	SIB117

	160
	MIB+SIB7
	SB1
	SIB3/SIB41
	SIB42
	SIB118
	SIB119
	SIB1110
	SIB1111

	240
	MIB+SIB7
	SIB191
	SIB192
	SIB193
	SIB1112
	SIB1113
	SIB1114
	SIB1115

	320
	MIB+SIB7
	SIB221
	SIB222
	SIB211
	
	
	
	

	400
	MIB+SIB7
	SIB212
	SIB111
	SIB112
	
	
	
	

	480
	MIB+SIB7
	SIB113
	SIB114
	SIB115
	
	
	
	

	560
	MIB+SIB7
	SIB116
	SIB117
	SIB118
	
	
	
	

	640
	MIB+SIB7
	SIB1+SIB2
	SIB51
	SIB52
	SB2
	SIB111
	SIB112
	SIB113

	720
	MIB+SIB7
	SIB53
	SIB54
	SIB55
	SIB114
	SIB115
	SIB116
	SIB117

	800
	MIB+SIB7
	SB1
	SIB3/SIB41
	SIB42
	SIB118
	SIB119
	SIB1110
	SIB1111

	880
	MIB+SIB7
	SIB191
	SIB192
	SIB193
	SIB1112
	SIB1113
	SIB1114
	SIB1115

	960
	MIB+SIB7
	SIB221
	SIB222
	SIB211
	
	
	
	

	1040
	MIB+SIB7
	SIB212
	SIB119
	SIB1110
	
	
	
	

	1120
	MIB+SIB7
	SIB1111
	SIB1112
	SIB1113
	
	
	
	

	1200
	MIB+SIB7
	SIB1114
	SIB1115
	
	
	
	
	


2.2
Same SIB / “additional” content

In this scenario a particular SIB appears on both the legacy and a new BCH channel, whereupon SIB content on a new channel contains additional IEs defined in Rel-12 and later releases. One example is SIB5 with some extensions introduced in Rel-12. Since pre-Rel-12 UEs will not understand Rel-12 extensions, one can consider an optimization when those IEs are excluded from the SIB content sent over the legacy channel, but are included into the SIB content sent over a new channel. 

Even though such an approach may indeed save some space on the legacy BCH channel, it should be discussed whether it is a straightforward operation for a UE to handle the same SIB, content of which on the new BCH channel has additional IEs. If RAN2 concludes that it is doable, then general benefits are the same as explained in section 2.1 above.

2.3
Same SIB / different content

In this scenario, the same SIB appears on both BCH channels, but the content of the SIB is completely different. The most typical  example of this scenario is SIBs carrying neighbour cell lists, such as SIB11/SIB11bis. Even with the legacy HSPA system, the network may face a challenge of fitting all the neighbour cell information into the 1.28 cycle. In addition to that, the MFBI signalling was introduced that may increase further amount of signalling information. Furthermore, as per latest RAN4 agreements, in Rel-12 it should be possible to signal increased number of inter-frequency layers and increased number of cells per a layer (up to 5 different frequency layers and up to 32 cells per a layer). In addition to that, it is worth nothing that also the number of E-UTRA neighbours in SIB-19 might increase due to the same RAN4 activities. However, since it is impossible to fit that number of cells into the legacy  BCH channel without increasing the repetition cycle length, one of the approaches is to split neighbour cells between SIBs transmitted over a legacy and a new BCH channel. 

As an example, table below illustrates a case when the legacy channel carries SIB11 with cells for legacy UEs, whereas a new BCH channel will carry SIB11 with additional cells that only Rel-12 UEs will receive (marked as SIB11(*)). As a result, the Rel-12 UE will receive cell lists from both BCH channels. Furthermore, in example repetition cycle of 320ms is used for SIBs transmitted on the second BCH channel.

	Time (ms)
	SIB content (legacy BCH)
	SIB content (second BCH)

	0
	MIB+SIB7
	SIB1+SIB2
	SIB51
	SIB52
	SB2
	SIB11(*)1
	SIB11(*)2
	SIB11(*)3

	80
	MIB+SIB7
	SIB53
	SIB54
	SIB55
	SIB11(*)4
	SIB11(*)5
	SIB11(*)6
	SIB11(*)7

	160
	MIB+SIB7
	SB1
	SIB3/SIB41
	SIB42
	SIB11(*)8
	SIB11(*)9
	SIB11(*)10
	SIB11(*)11

	240
	MIB+SIB7
	SIB191
	SIB192
	SIB193
	
	
	
	

	320
	MIB+SIB7
	SIB221
	SIB222
	SIB211
	SB2
	SIB11(*)1
	SIB11(*)2
	SIB11(*)3

	400
	MIB+SIB7
	SIB212
	SIB111
	SIB112
	SIB11(*)4
	SIB11(*)5
	SIB11(*)6
	SIB11(*)7

	480
	MIB+SIB7
	SIB113
	SIB114
	SIB115
	SIB11(*)8
	SIB11(*)9
	SIB11(*)10
	SIB11(*)11

	560
	MIB+SIB7
	SIB116
	SIB117
	SIB118
	
	
	
	

	640
	MIB+SIB7
	SIB1+SIB2
	SIB51
	SIB52
	SB2
	SIB11(*)1
	SIB11(*)2
	SIB11(*)3

	720
	MIB+SIB7
	SIB53
	SIB54
	SIB55
	SIB11(*)4
	SIB11(*)5
	SIB11(*)6
	SIB11(*)7

	800
	MIB+SIB7
	SB1
	SIB3/SIB41
	SIB42
	SIB11(*)8
	SIB11(*)9
	SIB11(*)10
	SIB11(*)11

	880
	MIB+SIB7
	SIB191
	SIB192
	SIB193
	
	
	
	

	960
	MIB+SIB7
	SIB221
	SIB222
	SIB211
	SB2
	SIB11(*)1
	SIB11(*)2
	SIB11(*)3

	1040
	MIB+SIB7
	SIB212
	SIB119
	SIB1110
	SIB11(*)4
	SIB11(*)5
	SIB11(*)6
	SIB11(*)7

	1120
	MIB+SIB7
	SIB1111
	SIB1112
	SIB1113
	SIB11(*)8
	SIB11(*)9
	SIB11(*)10
	SIB11(*)11

	1200
	MIB+SIB7
	SIB1114
	SIB1115
	
	
	
	
	


3
Conclusion

In this discussion paper we have presented a few different scenarios when the same SIB is transmitted over both the legacy and a new BCH channel, and has either the same content, or “delta” content, or completely different content. The first case allows for sending the same SIB on the new BCH channel with a smaller repetition interval thus decreasing the overall system information acquisition time. The most typical SIBs for this scenario would be SIB5/SIB22 and SIB11/SIB19. The third case is suitable for large SIBs, such as neighbour cell lists, when the network has to broadcast a lot of information and fill in SIB content with different cells.  The most typical SIBs for this scenario would be SIB11/SIB11bis/SIB19.

Proposal: Consider proposed scenarios and allow the network to send the same SIBs  over a legacy and a new BCH channel with either the same or different content.
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