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1 Background
The option to introduce a second broadcast channel to offload the legacy BCH was discussed during RAN2#85 [1], [2], [3], [4], [5]. The following agreements were made (and FFSs were identified):
· We will study the introduction of a second broadcast channel in REL-12 to enable an option to offload the legacy broadcast channel.
· Agree that we will also study enhancements based on reusing the current BCH channel as one option to improve BCH capacity. The enhancements can also be applicable to S-BCH.

· S-BCH will contain new SIB introduced for Rel-12 features.  It is FFS whether legacy SIBs with new system information can be broadcasted on the S-BCH.  It is FFS whether legacy SIBs with no new system information can be broadcasted on S-BCH.
· If we introduce S-BCH, we will continue using the legacy BCH to broadcast new system information (SI) pertaining to new REl-12 features.  It if FFS whether we can broadcast the new system information in both legacy and new S-BCH simultaneously.
· The system information on S-BCH is applicable at least in idle mode and in the connected mode in states CELL_FACH, CELL_PCH, URA_PCH.  Whether the system information on S-BCH is applicable in CELL_DCH state will depend and be evaluated on an individual feature basis.  

· FFS if we will allow S-BCH for TDD and whether there are additional impacts to consider. RAN1 input may be required.
· When S-BCH is used the acquisition latency and the UE power consumption to read the complete system information from both BCH and S-BCH should be minimized.

RAN1 has discussed the physical channel solution for a potential second broadcast channel and come to the following conclusions [6]:

· The physical channel carrying S-BCH is S-CCPCH; 

· The spreading factor is 256;

and working assumption: 

· The TTI length will be either 10msec or 20msec.

In this contribution the design options of a second broadcast channel, referred to as S-BCH (Secondary BCH) in the following, are discussed further. 
2 Discussion
2.1 System information mapping
The mapping of system information on BCH and S-BCH was discussed during previous RAN2 meeting. To enable the possibility to offload the BCH, which is the main purpose of the second broadcast channel S-BCH, it is proposed:
Proposal 1a: New SIBs introduced in REL-12 or later are introduced on both BCH and S-BCH.

The proposal above is considered the essential point, i.e. this enables the offloading of the BCH if needed from REL-12 onwards. Also note that the BCH is maintained in future releases, i.e. new SIBs are introduced on BCH. But there is an option, from REL-12 onwards, to offload new SIBs on S-BCH, when the BCH is full. 
In some cases it may be useful to allow legacy SIBs to be broadcasted on S-BCH as well. For example the neighbour cell information broadcasted in SIB11 and SIB11bis has a relatively high impact on the BCH load. Therefore it might be useful for the network to have the option to broadcast SIB11bis on S-BCH: 

Proposal 1b: SIB11bis can be broadcasted on S-BCH. 

For other legacy SIBs it can be discussed further if there is a need to introduce them on S-BCH as well.

Finally it needs further discussion if a SIB (with the same or different content) can be broadcasted on BCH and S-BCH simultaneously. But to limit the complexity of SI acquisition it is preferred to prohibit broadcasting the same SIB with different content simultaneous on BCH and S-BCH. In such case complex rules may be required how the UE should update the stored system information. But allowing a SIB with the same content to be broadcasted on both BCH and S-BCH does not introduce much additional complexity. The SIB on the S-BCH is just another instance of the SIB on the BCH, and can be considered another repetition of this SIB on S-BCH. The value tag for a SIB on BCH and S-BCH shall be the same:
Proposal 1c: A SIB may be broadcasted on BCH and S-BCH simultaneously provided that the content in the SIB is the same on BCH and S-BCH.
2.2 Support of S-CCPCH and new S-BCH transport channel
To minimize the total SI acquisition latency and power consumption it is important that the UE can read system information from BCH and S-BCH simultaneously. Sequential reading of BCH and S-BCH would introduce too long acquisition latency, and increase power consumption. RAN1 has agreed that S-BCH uses the S-CCPCH and spreading factor 256 [6]. Although RAN1 has not agreed on all details of the physical channel for S-BCH it is expected that the physical channel is very similar to the physical channel used for BCH (but there is no SFN on the second broadcast channel, but there is DTX). This also implies that the transport channel is not identical to the BCH transport channel, although very similar (e.g. TB size will be different). Furthermore from a RAN2 perspective there is a need to define the system information on existing and second broadcast channel, and specify the system information reading on both broadcast channels. Nevertheless the second broadcast channel does not provide new functionality as such, but is mainly intended to provide additional broadcast capacity. Therefore it is proposed to introduce a new transport channel called S-BCH (Secondary BCH) for the second broadcast channel, which is mapped onto S-CCPCH: 
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Figure 1: S-BCH channel mapping.

Proposal 2a: Introduce a new transport channel S-BCH for the second broadcast channel, which is mapped onto S-CCPCH.

The BCH transport format is defined in Table A.1 in TS 25.302. The S-BCH transport channel is likely to have the same values in most cases, but this depends on the outcome of the RAN1 discussions. 
A legacy UE is required to support two S-CCPCHs, i.e. typically the paging channel and FACH channel carrying CTCH (i.e. CBS) are mapped onto two different S-CCPCHs (see Appendix A "TS 25.302 mandatory physical channel combinations" and Appendix B "TS 34.108 conformance testing SCCPCH" for further details). However a legacy UE with "basic service capabilities" may skip receiving CTCH during paging occasions, when the paging channel and CTCH are mapped onto different S-CCPCHs (see Appendix C "TS 25.304 Simultaneous reception of paging and CBS"). This exception applies to Idle, CELL_PCH and URA_PCH. It is expected that most UEs introduced in the field nowadays do not have this R99 "basic service capability" limitation, i.e. new UEs support two S-CCPCHs simultaneously. Therefore it is considered a reasonable requirement that a REL-12 UE shall support two S-CCPCHs simultaneously. Such requirement is expected to have little to no impact on the UE. But this requirement does not completely solve the channel mapping proposed in figure 1. The paging, FACH/CTCH and S-BCH channel are mapped onto three different S-CCPCHs for a UE in Idle and PCH state. Therefore it is proposed that a REL-12 UE may skip reading S-BCH during CTCH occasions. This enables the introduction of a second broadcast channel while maintaining the UE requirement to support (only) two S-CCPCHs simultaneously and thus limit the UE impact. It is noted that paging occasions are scheduled with a power of 2, while CTCH occasions do not have this requirement ("Period of CTCH allocation (N)" values from [1..256] radio frames). Thus consecutive collisions between paging occasions and CTCH occasions can be avoided by network configuration. Furthermore the S-BCH reception is not assumed to be interrupted frequently by CTCH, i.e. the impact on S-BCH reading latency is limited. 
Proposal 2b: A REL-12 UE shall be able to monitor two S-CCPCHs simultaneously.

Proposal 2c: A REL-12 UE shall be able to read S-BCH mapped onto a different S-CCPCH than PCH and FACH/CTCH. 

Proposal 2d: A REL-12 UE may skip reading S-BCH during CTCH occasions in Idle mode and CELL_PCH/URA_PCH state. 

In CELL_FACH state, when HS-DSCH is used, the UE is not required to receive S-CCPCH. The HS FACH is used instead of legacy FACH on S-CCPCH. Furthermore the UE is not required to receive CTCH/CBS in CELL_FACH. To enable S-BCH reception in CELL_FACH when HS-DSCH is used, the UE should be able to receive the S-BCH on S-CCPCH: 

Proposal 2e: A REL-12 UE shall be able to receive S-CCPCH in CELL_FACH when HS-DSCH is used. 

2.3 SI acquisition

To discuss the simultaneous reading of BCH and S-BCH, first the legacy BCH reading is discussed (see figure below). Typically the UE acquires the essential SIBs in two steps via the scheduling information in the MIB (e.g. MIB -> SIB3). But other SIBs may be scheduled in SB1/SB2, i.e. they are acquired in three steps (e.g. MIB -> SB1 -> SIB11). Note that the scheduling overhead, i.e. MIB, SB1 and SB2, take a relatively large part of the BCH load.
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To facilitate the simultaneous reading of both BCH and S-BCH, and re-use the existing scheduling framework, it is proposed to introduce a new Scheduling Block, i.e. SB3. SB3 contains the scheduling information of the SIBs on S-BCH. SB3 is referenced in the MIB on BCH, but broadcasted on the S-BCH physical channel: 
[image: image3.png]BCH2 READING (2) Z

MIB  SB1

HE_ EE N _EEEN_ EEN_ . gy

N -
‘
|
|

|

.

|

\

\
\
\ sB3

| | | | g— S-BCH
SIBa SIBb





From the figure it can be seen that the SIB acquisition latency of a SIB on S-BCH is similar to a SIB on BCH that is scheduled in SB1 or SB2.

RAN1 has agreed to use S-CCPCH with spreading factor 256 for S-BCH. However some physical channel parameters such as TTI and channelization code are still being discussed. Dependent on the outcome of the RAN1 discussion, some physical channel parameters for S-BCH could be broadcasted in the MIB (e.g. 5-bit channelization code [2..31]). It is preferred to limit the amount of S-BCH configuration information broadcasted in the MIB, because the MIB is broadcasted with a high frequency, and thus the relative load impact is high. It is preferred to have most of the S-BCH configuration information pre-determined.
Proposal 3: RAN1 to discuss the open issues concerning the physical channel parameters of the S-CCPCH used for S-BCH. If needed, some physical channel configuration parameters can be broadcasted in the MIB on BCH, when S-BCH is deployed, to enable flexibility to configure the S-BCH physical channel. Otherwise the physical channel parameters are pre-determined.
In the following it is assumed that most of the S-BCH channel parameters are fixed/pre-determined (similar as with the BCH), and that after acquisition of the MIB, and acquisition of potential S-BCH configuration info in the MIB, the UE can configure the S-BCH channel.

To reduce the SI acquisition latency on S-BCH it is proposed to broadcast SB3 following the MIB at a fixed offset of 40 ms (two frames). This allows for an S-BCH configuration latency of 40 ms. After the UE has configured the S-BCH physical channel, the UE needs to acquire the S-BCH scheduling information in SB3 to be able to read the system information on S-BCH:
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Figure 2: S-BCH scheduling information.
Proposal 4a: The scheduling info for the SIBs on S-BCH is broadcasted in new SB3 on S-BCH
Proposal 4b: SB3 is broadcasted on S-BCH following the MIB with a pre-defined offset

Proposal 4c: The S-BCH configuration latency requirement is 40 ms.

Proposal 4d: The SB3 scheduling interval is configurable and indicated in the MIB.

Proposal 4e: The SB3 scheduling interval can be {160, 320, 640, 1280} ms. 
To minimize the impact on legacy UEs it is proposed to introduce an SB3 value tag in the PAGING TYPE 1 message and SYSTEM INFORMATION CHANGE INDICATION message to indicate if the system information on S-BCH has changed:  
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Legacy UEs only check the MIB value tag in Paging / SICI message. Legacy UEs do not receive this REL-12 system information change indication for S-BCH, indicated by a new SB3 value tag in the Paging / SICI message. Thus in case there is only a change of system information on S-BCH, legacy UEs would not notice a change of system information, and not unnecessary acquire the MIB:
Proposal 4f: Introduce a new value tag for SB3 in Paging Type 1 and SYSTEM INFORMATION CHANGE INDICATION message to indicate a change in system information on S-BCH. 
2.4 Scheduling overhead

To minimize the UE and NW impact, and retain the scheduling flexibility, it is preferred to re-use the existing SIB scheduling options. However from the BCH load calculations performed during the study item phase it can be noted that the scheduling information frequently broadcasted in MIB and/or SB1 and SB2 takes a relatively large part of the BCH capacity. Therefore it is prosed to evaluate options to reduce the scheduling overhead in REL-12, but to retain the network scheduling flexibility, and minimize the UE power consumption. These scheduling overhead optimizations could potentially be used for both BCH and S-BCH:

Proposal 5a: Evaluate options to reduce the scheduling overhead for REL-12 system information, but to retain the network scheduling flexibility, and minimize the UE power consumption.
It is possible that SIBx on the legacy BCH is scheduled in a similar way as SIBy on S-BCH. As a (theoretic) example SIB11/11bis on the legacy BCH and a SIBy on S-BCH carrying the "extended neighbours" could have similar offset and repetition period. This type of simultaneous scheduling may also have some latency and power consumption benefits. The S-BCH scheduling information for SIBy could thus consist of a reference to the scheduling information for SIBx on BCH, instead of broadcasting the scheduling information explicitly:

Proposal 5b: The SIB scheduling information on S-BCH may refer to the scheduling information on the legacy BCH in case the scheduling is similar (instead of broadcasting the SIB scheduling information explicitly).

Some more details and examples of this type of optimized scheduling on S-BCH is described in Appendix A. 

3 Summary

RAN2 is kindly asked to discuss if the procedure text requires further clarification: 

Proposal 1a: New SIBs introduced in REL-12 or later are introduced on both BCH and S-BCH.

Proposal 1b: SIB11bis can be broadcasted on S-BCH. 

Proposal 1c: A SIB may be broadcasted on BCH and S-BCH simultaneously provided that the content in the SIB is the same on BCH and S-BCH.

Proposal 2a: Introduce a new transport channel S-BCH for the second broadcast channel, which is mapped onto S-CCPCH.

Proposal 2b: A REL-12 UE shall be able to monitor two S-CCPCHs simultaneously.

Proposal 2c: A REL-12 UE shall be able to read S-BCH mapped onto a different S-CCPCH than PCH and FACH/CTCH. 

Proposal 2d: A REL-12 UE may skip reading S-BCH during CTCH occasions in Idle mode and CELL_PCH/URA_PCH state. 

Proposal 2e: A REL-12 UE shall be able to receive S-CCPCH in CELL_FACH when HS-DSCH is used. 

Proposal 3: RAN1 to discuss the open issues concerning the physical channel parameters of the S-CCPCH used for S-BCH. If needed, some physical channel configuration parameters can be broadcasted in the MIB on BCH, when S-BCH is deployed, to enable flexibility to configure the S-BCH physical channel. Otherwise the physical channel parameters are pre-determined.

Proposal 4a: The scheduling info for the SIBs on S-BCH is broadcasted in new SB3 on S-BCH

Proposal 4b: SB3 is broadcasted on S-BCH following the MIB with a pre-defined offset

Proposal 4c: The S-BCH configuration latency requirement is 40 ms.

Proposal 4d: The SB3 scheduling interval is configurable and indicated in the MIB.

Proposal 4e: The SB3 scheduling interval can be {160, 320, 640, 1280} ms. 

Proposal 4f: Introduce a new value tag for SB3 in Paging Type 1 and SYSTEM INFORMATION CHANGE INDICATION message to indicate a change in system information on S-BCH. 

Proposal 5a: Evaluate options to reduce the scheduling overhead for REL-12 system information, but to retain the network scheduling flexibility, and minimize the UE power consumption.

Proposal 5b: The SIB scheduling information on S-BCH may refer to the scheduling information on the legacy BCH in case the scheduling is similar (instead of broadcasting the SIB scheduling information explicitly).
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5 Appendix A: Optimized scheduling on S-BCH
The SIB_REP and SIB_POS are the most likely scheduling parameters to be identical for a SIB on BCH and another SIB on S-BCH. In many cases the SIB_OFF is not explicitly scheduled, i.e. segments are broadcasted consecutively. The MIB "automatically" interrupts the broadcast of consecutive segments of a SIB (SIB_POS is not used for such case), and the use of SIB_OFF is specific for the combination of SIBs and repetition periods used. 

A possible optimization could be to reference to a SIB scheduled on BCH for which the SIB_REP and SIB_POS are identical, instead of broadcasting the SIB_REP and SIB_POS explicitly: 

Scheduling info:

SEG_COUNT (4 bits)
: only needed when SIB is segmented into multiple segments (default 1) 

SIB_REP (4 bits)
: mandatory for each SIB

SIB_POS (variable bits)
: only for first segment

SIB_OFF (4 bits)
: only for subsequent segments (if SIB is segmented)
The size of SIB_POS depends on the associated SIB_REP:



sib-Pos







CHOICE {




-- The element name indicates the repetition period and the value




-- (multiplied by two) indicates the position of the first segment.




rep4







INTEGER (0..1),




rep8







INTEGER (0..3),




rep16







INTEGER (0..7),




rep32







INTEGER (0..15),




rep64







INTEGER (0..31),




rep128







INTEGER (0..63),




rep256







INTEGER (0..127),




rep512







INTEGER (0..255),




rep1024







INTEGER (0..511),




rep2048







INTEGER (0..1023),




rep4096







INTEGER (0..2047)

The SIB_REP values used in most cases are 320, 640 and 1280 ms, i.e. typical SIB_POS sizes are 4, 5, or 6 bits. Thus instead of signalling <SIB_POS, SIB_REP> of size 8, 9 or 10 bits, the network could signal a reference to the BCH scheduling info. This reference could typically be smaller. For example the scheduling could refer to a particular SIB on BCH, and in case 4-bits are used for the reference, the following is a example:
	S-BCH reference
	Use <SIB_POS, SIB_REP> of
	Reference value
	Use <SIB_POS, SIB_REP> of 

	0001
	MIB
	1000
	SIB6

	0010
	SIB1
	1001
	SIB7

	0011
	SIB2
	1010
	SIB11

	0100
	SIB3
	1011
	SIB11bis

	0101
	SIB4
	1100
	SIB12

	0110
	SIB5
	1101
	SIB19

	0111
	SIB5bis
	1111
	SIB20


In case the repetition interval and position of the SIB on S-BCH does not coincide with any SIB on the BCH, then it should be possible to explicitly signal a <SIB_POS, SIB_REP> for S-BCH. However the introduction of such a choice introduces a fixed one-bit overhead. It should perhaps also be possible to only "re-use" the SIB_POS (and not the SIB_REP in case this value is different). This option also introduces another fixed one-bit overhead. Based on these assumption an example of the S-BCH scheduling structure looks like:

Scheduling:

>SEG_COUNT (MP)

CHOICE SIB position explicit scheduling or reference to BCH scheduling
Explicit scheduling

>SIB_POS (MP)

Reference to BCH scheduling

>SIB_on_BCH (MP)

CHOICE SIB repetition explicit scheduling or reference to BCH scheduling
Explicit scheduling

>SIB_REP

Reference to BCH scheduling

>None (no data, i.e. same as SIB indicated for SIB_OFF)

>SIB_OFF offset info (MD 1..15)

>>SIB_OFF (MP)
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