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1 Introduction
In legacy system, SI message is transferred with transparent MAC PDU which consists solely of a MAC Service Data Unit (MAC SDU) whose size is aligned to a TB. In RAN3#97 meeting, SI message generation and delivery in CU-DU architecture was discussed and there are several options for the encoding of SI RRC message:
II) ENCODING OF SI RRC MESSAGE – available options:

a) CU always encodes SI RRC message

b) DU always encodes SI RRC message

c) CU encodes parameters owned by CU, DU encodes parameters owned by DU?

d) DU encodes NR MIB, CU encodes other SIs?

e) DU encodes NR MIB and remaining min SI, CU encodes other SIs? 
Work assumption: SFN info resides in the DU.
As we know, RRC/SDAP/PDCP are located in CU and RLC/MAC/PHY are located in DU. If DU encodes the whole SI messages or parameters, it means that DU should have the capability of ASN.1 encoding. In order to reduce the possible impact introduced by CU-DU split, enhanced transparent MAC PDU format is proposed in this contribution. And we go further to provide more detailed discussion and possible application on system information delivery.
2 Potential enhancement for the transparent MAC PDU
In legacy system, transparent MAC PDU was used for transmissions on PCH, BCH, DL-SCH including BCCH, SL-DCH and SL-BCH [1]. For BCH, MIB is transferred on specific time slot and subcarrier. For DL-SCH including BCCH, SIB1 is transferred on the specific time slot and the other SIBs except SIB1 are transferred in specific SI-windows indicated in SIB1. MAC schedules the suitable radio resource for all types of SIBs for delivery. MIB and SIB messages are encoded by RRC and transmitted without any MAC header or multiplexing, i.e. transparent MAC PDU format.
With the WA that SFN is resided in DU, DU generates the SFN information of MIB. With scheduling and PDU assembling, MAC is suitable to fulfil the addition of SFN in MIB. 

Observation 1: For BCH, MAC is suitable to add SFN information to MIB.
Traditionally, SFN is encapsulated in MIB message with ASN.1. If ASN.1 encoding is introduced in DU, the processing overhead of DU will be increased. Therefore, it is necessary to introduce a new SFN delivery approach in DU.
Observation 2: If ASN.1 is introduced in DU, the processing overhead of DU will be increased.
 Enhanced transparent MAC PDU format 
For disaggregated gNB architecture, in order to deliver the SFN information in MIB, we introduce an enhanced transparent MAC PDU format, as in Figure 1. This format is a unified format for SIB and MIB delivery. Compared to the original transparent MAC PDU, enhanced PDU format is composed of MAC header (optional), MAC SDU, MAC bit Block and Padding (optional).

The MAC bit block is introduced to carry the MIB or SIBs message which should be encapsulated in DU. For MIB, MAC bit block is filled with SFN information. For SIB, MAC bit block is filled with the part of information related to SIB resided in DU, although the detail of splitting SIB is still under discussion in RAN3. In order to reduce the influence by the introduction of CU-DU split, only parameters have tight relationship with the air interface should be resided in DU and introduced in MAC bit block. For different SIB messages, it may have different MAC bit blocks.
The optional MAC header is introduced to indicate the length of the MAC SDU and the MAC bit block. For MIB, the MAC SDU and MAC bit block are with fixed size, so the MAC header is not presented. For the SI with the fixed size, MAC header is not necessary. For the SI with variable sizes of MAC SDU or MAC bit block, MAC header should be presented. Besides the length fields, any additional indicator that notifies MAC header presence is not necessary because MIB, SIB1 and SI are distinguished by transmitting time slot. 
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Figure 1: enhanced transparent MAC PDU format
Proposal 1: RAN2 is kindly asked to consider the enhanced transparent MAC PDU format with optional MAC header and MAC bit block to avoid the introduction of ASN.1 to DU.
For MIB, with specific scrambling sequence, transmission time slot and frequency resource, UE can distinguish MIB over the air interface. Because the lengths of MAC SDU and MAC bit block are fixed, MAC header is not necessary in this case. With enhanced transparent MAC PDU format, SFN can be delivered to UE in a simple way, as in Fig. 2. For MIB message, UE parses the MAC SDU and the SFN, and delivers the MIB message with SFN to the upper layer. 
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Figure 2: Enhanced transparent MAC PDU format for MIB
Proposal 2: RAN2 is kindly asked to consider the enhanced transparent MAC PDU format with a SFN field for MIB transmission.
For SIB1, UE can distinguish SIB1 with the transmission time slot over the air interface. Although it is not clear what parameters should be resided in DU, it is FFS whether MAC header is present or not. In order to reduce the overhead, it is suggested that the information resided in CU and DU have a fixed lengths for SIB1. Then the size of MAC bit block is fixed and the MAC header is not necessary for SIB1. 
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Figure 3: enhanced transparent MAC PDU format for SIB1
Proposal 3:  In order to reduce the overhead, it is suggested that the size of MAC bit block for SIB1 shall be fixed.
Proposal 4: RAN2 is kindly asked to consider the enhanced transparent MAC PDU format without any MAC header should be considered for SIB1 transmission.
For periodic delivery of other SIBs expect SIB1, MAC at UE side cannot distinguish the exact SIB type(s) and length(s) especially in the situation that multiple SIBs are transmitted at the same time. So the length field of MAC SDU and MAC bit block should be notified to UE, and MAC header is presented for SIBs except SIB1. Note that the enhanced transparent MAC PDU format may not be suitable for the on-demand SI with RRC dedicated messages.
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Figure 4: enhanced transparent MAC PDU format for SIBs except SIB1
For aggregated gNB architecture, since the UE is not necessary to recognize different gNB architectures, it is suggested that the enhanced transparent MAC PDU format shall be reused in all types of gNB architectures.
Proposal 5: It is suggested that the enhanced transparent MAC PDU format shall be reused in all types of gNB architectures.
3 Conclusions
In this paper, we have discussed MAC PDU Format for SI delivery. We have the following observation and proposals:
Observation 1: For BCH, MAC is suitable to add SFN information to MIB.
Observation 2: If ASN.1 is introduced in DU, the processing overhead of DU will be increased.
Proposal 1: RAN2 is kindly asked to consider the enhanced transparent MAC PDU format with optional MAC header and MAC bit block to avoid the introduction of ASN.1 to DU.
Proposal 2: RAN2 is kindly asked to consider the enhanced transparent MAC PDU format with a SFN field for MIB transmission.
Proposal 3:  In order to reduce the overhead, it is suggested that the size of MAC bit block for SIB1 shall be fixed.
Proposal 4: RAN2 is kindly asked to consider the enhanced transparent MAC PDU format without any MAC header should be considered for SIB1 transmission.
Proposal 5: It is suggested that the enhanced transparent MAC PDU format shall be reused in all types of gNB architectures.
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