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Discussion and Decision
1      Introduction
The SID for 5G was approved in RP#71 meeting [1]. Although it is expected that many MAC aspect issues are closely related to physical layer discussions that will happen in RAN1, it is nevertheless helpful to investigate some general MAC aspects for new RAT.
2      Discussion
2.1     MAC functions
In LTE MAC specification [3], the following functions are supported by MAC sublayer:

-
mapping between logical channels and transport channels;

-
multiplexing of MAC SDUs from one or different logical channels onto transport blocks (TB) to be delivered to the physical layer on transport channels;

-
demultiplexing of MAC SDUs from one or different logical channels from transport blocks (TB) delivered from the physical layer on transport channels;

-
scheduling information reporting;

-
error correction through HARQ;

-
priority handling between UEs by means of dynamic scheduling;

-
priority handling between logical channels of one MAC entity;

-
Logical Channel prioritisation;

-
transport format selection;

-
radio resource selection for SL.
In this contribution, we focus on the MAC functions not related to D2D. It seems that all the functions listed above should be supported in the new RAT although some functionalities may not be needed depending on use case. It should be noted that QoS discussions might have some impact on the concept of bearer and logical channel [7]. At least for the standalone NR, as both control plane and user plane data are multiplexed in MAC layer, it is expected that there will be some distinction between SRB and DRB handling, therefore such multiplexing / demultiplexing functions are still needed. 
Proposal 1: Current LTE MAC functions are used as a baseline for discussion on MAC functions in the new RAT.
2.2     Transport channels
In LTE MAC specification [3], the MAC entity handles following transport channels:
-
Broadcast Channel (BCH);

-
Downlink Shared Channel(s) (DL-SCH);

-
Paging Channel (PCH);

-
Uplink Shared Channel(s) (UL-SCH);

-
Random Access Channel(s) (RACH);

-
Multicast Channel(s) (MCH);

-
Sidelink Broadcast Channel (SL-BCH);

-
Sidelink Discovery Channel (SL-DCH);

-
Sidelink Shared Channel (SL-SCH).
In this contribution, we focus on the transport channels not related to D2D. It is obvious that DL-SCH and UL-SCH should be supported to carry higher layer traffic. Other transport channels are discussed below.
Broadcast Channel (BCH)
In LTE, transport channel BCH is mapped to physical channel PBCH, carrying MIB. Other system information (SIB1, SIB2…) is mapped to transport channel DL-SCH instead. In LTE, BCH carries information for System Frame Number (SFN), system bandwidth, antenna information, and PHICH configuration. SFN information is mainly useful from RAN2 perspective, while the necessity of other information depends on RAN1 design. It is also possible that other information might be needed from RAN1’s perspective. If RAN2 thinks that SFN is necessary, then it is expected that BCH might be necessary in case of standalone deployment. For LTE-NR interworking scenario, BCH information might be provisioned in LTE carrier.
In summary, whether transport channel BCH is supported depends on RAN1 design.
Paging Channel (PCH)

In LTE, the purpose of paging procedure is [2]:
(a) to transmit paging information to a UE in RRC_IDLE and/ or;

(b) to inform UEs in RRC_IDLE and UEs in RRC_CONNECTED about a system information change and/ or;

(c) to inform about an ETWS primary notification and/ or ETWS secondary notification and/ or;

(d) to inform about a CMAS notification and/ or;

(e) to inform UEs in RRC_IDLE about an EAB parameters modification and/ or;

(f) to inform UEs in RRC_IDLE to perform E-UTRAN inter-frequency redistribution procedure.
For LTE-NR interworking, it is expected that UE is already in a state of RRC_CONNECTED, therefore only (b), (c), (d) are relevant. ETWS (c) and CMAS (d) notification can be handled in LTE carrier. For system information change (b), it is expected that system information provisioning for new RAT is done via LTE (which is similar to DC for SCells in SCG), therefore paging is not needed for this purpose. In summary, paging is not needed for LTE-NR interworking scenario.

Whether paginig is needed for standalone new RAT case needs further study. In LTE, transport channels PCH and DL-SCH both map to physical channel PDSCH. The key differences between PCH and DL-SCH are that HARQ is not supported in PCH and there is only a single transport block per TTI for PCH [4]. 
Similar to BCH, whether transport channel PCH is supported depends on RAN1 design.
Multicast Channel(s) (MCH)

So far, there is a placeholder for Multimedia Broadcast/Multicast Service in TR 38.913 [5]. The key difference between MCH and DL-SCH is the usage of MBSFN. MBSFN has spectrum efficiency gain over SC-PTM when a large number of UEs are distributed in a large area [6]. Whether to support MBSFN depends on agreements on requirements in RAN plenary.
Random Access Channel(s) (RACH)
Similar to BCH, RACH for new RAT mainly depends on RAN1 design.
Proposal 2: Transport channels DL-SCH and UL-SCH are supported in new RAT. Transport channels BCH, PCH, and RACH depends on RAN1 design.
2.3     MAC entity

For LTE-NR interworking, one general question regarding MAC modelling is whether a single MAC entity covers both LTE and NR, or LTE and NR have separate MAC entities. Considering that there might be significant differences between LTE and NR MAC operation, and that LTE and NR rather operate independently from MAC/PHY perspective, it might be natural to assume that there are separate LTE and 5G MAC entities. This is also aligned with current Rel-12 dual connectivity modelling, where there are separate MAC entities for MCG and SCG.
Proposal 3: For LTE-NR interworking, there are separate MAC entities for LTE and NR.
3      Conclusion
In this contribution, we discuss some general MAC aspects for new RAT, and propose the following:
Proposal 1: Current LTE MAC functions are used as a baseline for discussion on MAC functions in the new RAT.
Proposal 2: Transport channels DL-SCH and UL-SCH are supported in new RAT. Transport channels BCH, PCH, and RACH depends on RAN1 design.
Proposal 3: For LTE-NR interworking, there are separate MAC entities for LTE and NR.
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