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1. Introduction

RAN2 had a lot of progresses on system information aspects so far. However, there are still several issues. In this document we discusses following points
· Contents of MIB

· Mapping of SIBs on SU

· Scheduling flexibility
2. Discussion
2.1.  Contents of MIB
This section discusses contents of MIB based on RAN1 liaison (R1-075113).

Current agreements captured in TS36.300 are stated below for contents of MIB. Sentence of italic characters are still debatable in our view. These debatable points are discussed in detail
MIB:

· Physical layer parameters
· Physical system bandwidth [4bits]
· Number of transmit antennas [1..2bits]

· Reference-signal transmit power [0..6bits]

· System frame number (SFN[10bits], unless provided otherwise)

· Scheduling information of the most frequency repeated Scheduling Unit (SU-1) (FFS) [1bit]
Number of transmit antennas:
RAN1 discusses possibility to remove this information from MIB. However, there is no agreement yet. Therefore, this should be kept open in RAN2.
Reference-signal transmit power:
Liaison from RAN1 (R1-075113) stated that this information is not required in MIB. Therefore, we propose to remove it.
Proposal 1: Reference-signal transmit power should be removed from MIB
System frame number:
As discussed in several documents so far, there is no strong reason to include full bits of SFN in MIB. However, we have some concern to remove this information from MIB for future prove. Therefore, we propose to keep system frame number in MIB, unless RAN2 identified problem on message size of MIB.
Proposal 2: SFN should be remained in MIB
Scheduling information of the most frequency repeated Scheduling Unit (SU-1):
We propose SU-1 position of initial transmission is defined by SFN mod 8 in specification. Therefore, if all or parts of system frame number bits are included, it’s not necessary to have SU-1 scheduling information in MIB.
Another topic is retransmission behaviour of SU-1. We propose to specify retransmission behaviour of SU-1 in specification in order to avoid additional information in MIB. In our view, retransmission of SU-1 also could be done in subframe#5 as same as initial transmission. As the gain of retransmission decreases depending on how initial transmission is transmitted and the bandwidth of the initial transmission, whether always retransmission is required is FFS. But it should be specified. It’s also possible to specify radio frame of retransmission of SU-1 in specification, since flexibility is not required because of limitation of subframe position. Therefore, we can avoid any information (e.g. time window) of SU-1 retransmission in MIB.
Proposal 3: No scheduling info for SU-1 is required by specifying SU-1 transmission behaviour in specification. Therefore no bits in MIB for SU-1 position is required.
Additional information requested by RAN1:
Following information should be added in MIB
· PHICH duration [1bit]
· PHICH resource size [2bit]
Proposal 4: Above three bits of PHICH information should be added in MIB
Total size of MIB based on above:
From discussion above, only 17 bits are required bits for MIB (i.e. 6 bits for Physical layer parameter, 8 bits for SFN, and 3 bits for PHICH). Therefore, 23 bits are remaining, since RAN1 identified that 40 bits could be carried by MIB in current assumption. One approach is to keep MIB contents as it is, since it seems that RAN1 preference is to minimize the size of MIB. On the other hand, it’s also possible to move other information elements from SU-1. For example, it may be useful to include information to identify CSG cell accessibility in MIB, since UE needs to know accessibility to the CSG cell before measurement report based on CSG cell requirement.
Proposal 5: Use or non-use of remaining 23bits in MIB should be studied further e.g. to support CSG cell efficiently
2.2.  Mapping of SIBs on SU
Current agreement in RAN2 is that Scheduling block (SB) and SIB1 are mapped on SU-1. However relation between other SIBs and SU is not decided yet. This section discusses issues on mapping of SIBs on SU based on following agreed SIBs.
SIB1: information which is used to evaluate if a UE is allowed to access a cell
SIB2: Information to cover common and shared channel
SIB3: Cell reselection information
SIB4: Neighbour cell related information 
SB and SIB1 mapping on other SU except for SU-1:
SB and SIB1 are agreed to map on SU-1. It’s also good to restrict that SB and SIB1 are only carried by SU-1.
In UMTS, SB1 and SB2 are defined to send SB flexible. However, the number of SIBs is limited in LTE (at least in this early stage). Therefore, it would be enough to restrict SB to map on only SU-1. On SIB1, there is no reason to map it on other SU in addition to SU-1.
Proposal 6: SB and SIB1 are only carried by SU-1
SU-1 contents:
SU-1 size should be minimized, since SU-1 is transmitted frequently. More than 100bits would be required for one PLMN cases, even if only SB and SIB1 are included in SU-1. The size would be increased by 25 bits in order to add one PLMN. Therefore, the size of SU-1 is already big enough to transmit frequently. In addition, there is no SIB which should be transmitted so frequently at this stage. Therefore, it’s simpler to prohibit additional SIB inclusion in SU-1. 
Proposal 7: SU-1 only includes SB and SIB1
Mapping restriction of SIB2-4 on SU:
It’s preferable to have restriction of SIB2-4 mapping on SU from UE simplification perspective. However, different networks may have different periodicity of SIB2-4 transmission. Therefore, it would be difficult to have restriction of SIB2-4 mapping.
Proposal 8: Mapping of SIB2-4 on SU is flexible
SU concatenation in RRC:
No SU concatenation is required for SIB2-4, since SIB2-4 mapping on SU is flexible as stated above. Point is whether it is beneficial to support concatenation SU-1 with other SU, or not. Basically, MAC level concatenation can be used for this purpose, if concatenation is required for battery saving. Therefore, there is no need to support concatenation of SUs in RRC.
Proposal 9: SU concatenation in RRC is not required
SIB segmentation among SUs especially for SIB4 (NCL):
SIB could be considered as top level information element in RRC message (SU). Therefore, it’s possible to transmit some parts of a SIB in one SU and other parts of a SIB in other SU from technical perspective. However, there are several concerns on it. For SIB1-3, it’s not good to support segmentation, since several MP information elements exists. If segmentation is used, overhead is increased. In addition, it’s necessary to consider handling of duplicated information elements.
SIB4 only includes optional IEs in top level. Therefore, there is no overhead by using several SUs. However, UE may require only part of SIB4. For example, UE which supports only UMTS and LTE doesn’t need to receive GERAN information. In this case, UE may receive unnecessary information with additional wake up, if additional information to show contents of SIB4 is not provided in SB. In order to avoid this situation, we propose to divide SIB4 into several SIBs. Concatenation of several SIBs in one SU is possible, even if SIB4 is divided into several SIBs. Therefore, we can avoid SIB segmentation among SUs by dividing SIB.
Proposal 10: one SIB is mapped in only one SU
Proposal 11: SIB4 should be divided into LTE, UMTS and GSM, i.e. SIB4l, SIB4u and SIB4g
Message format of SU-1 and other SUs:
From message format perspective, we don’t think that it’s essential to have different format between SU-1 and other SUs.
Proposal 12: All SUs use same message format
2.3.  Scheduling flexibility
Dynamic scheduling within time window was agreed in RAN2. This section discusses detailed aspect in this behaviour.
Time window length among SUs:
Time window length for SU except for SU-1 would be configurable by information mapped on SU-1. Question is whether same window length is used for all SUs, or not. If the sizes of SUs are very different, different time window length might be required. The reason is that it may be difficult to use conservative MCS for big SU (i.e. more retransmission is required).
Proposal 13: Necessity of different window length should be considered based on variation of MCS
Overlapping of time window among SUs:

If time window is overlapped, two HARQ process is required to receive two SUs at the same time. It would be difficult to avoid overlapping between time window of SU1 and time window of other SUs. However, SU1 is necessary to be received before other SUs, since UE couldn’t receive other SUs without scheduling information of SU-1. Therefore, this overlapping wouldn’t lead having two HARQ processes. 
In order to simplify system, it’s preferable to minimize HARQ process. It would be possible to avoid overlapping of time window of other SUs which would have repetition interval more than 160ms. Therefore, we propose to avoid overlapping of time window among SUs which are not SU-1.
Proposal 14: Overlapping of time window should be avoided among SUs which are not SU-1
3. Conclusion
This document discusses several issues on system information. We propose RAN2 discuss and agree following proposals.
Proposal 1: Reference-signal transmit power should be removed from MIB

Proposal 2: SFN should be remained in MIB 
Proposal 3: No scheduling info for SU-1 is required by specifying SU-1 transmission behaviour in specification.    Therefore no bits in MIB for SU-1 position is required.
Proposal 4: Above three bits of PHICH information should be added in MIB 
Proposal 5: Use or non-use of remaining 23bits in MIB should be studied further e.g. to support CSG cell efficiently 
Proposal 6: SB and SIB1 are only carried by SU-1

Proposal 7: SU-1 only includes SB and SIB1

Proposal 8: Mapping of SIB2-4 on SU is flexible 
Proposal 9: SU concatenation in RRC is not required 
Proposal 10: one SIB is mapped in only one SU 
Proposal 11: SIB4 should be divided into LTE, UMTS and GSM, i.e. SIB4l, SIB4u and SIB4g 
Proposal 12: All SUs use same message format 
Proposal 13: Necessity of different window length should be considered based on variation of MCS 
Proposal 14: Overlapping of time window should be avoided among SUs which are not SU-1
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