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9.2.1.1
1. Introduction
This paper provides a text proposal to TR 38.804 on baseline layer 2 functions for NR.
2. Text proposal
5.4
Layer 2
Editor’s note: Terminology of each layer 2 sublayer could be changed later.

5.4.1
Overview of Layer 2 functions
Overall layer 2 structure comprised of order and placement of layer 2 functions is illustrated in Figure 5.4.1-1. Each layer 2 function is served by the corresponding layer 2 sublayer described in 5.4.2, 5.4.3 and 5.4.4.
Editor’s note: These are baseline functions and can be changed according to the outcome of this study.

[image: image1.emf]Radio Interface (Uu)

UE/gNB gNB/UE

Transmitting

side

Ciphering

Header Compression (u-plane 

only)

Receiving 

side

Sequence numbering

Integrity Protection (c-plane 

only)

Routing (u-plane only)

Retransmission (ARQ)

Scheduling/ Priority handling

Multiplexing

Retransmission(HARQ)

For split bearer

Error correction through HARQ

Demultiplexing

Error correction through ARQ

Reassembly of SDU

Header Decompression (u-

plane only)

Deciphering

Integrity Verification(c-plane 

only)

Reordering & 

Duplicate detection

MAC

RLC

PDCP

Segmentation&

Resegmentation [FFS: 

concatenation]


Figure 5.4.1-1:
Overall layer 2 structure for NR
5.4.2
MAC Sublayer

The main services and functions of the MAC sublayer include:
-
Mapping between logical channels and transport channels;
-
Multiplexing/demultiplexing of MAC SDUs belonging to one or different logical channels into/from transport blocks (TB) delivered to/from the physical layer on transport channels;
-
Scheduling information reporting;
-
Error correction through HARQ;
-
Priority handling between logical channels of one UE;
-
Padding.
5.4.3
RLC Sublayer
The main services and functions of the RLC sublayer include:
-
Transfer of upper layer PDUs;
-
Error Correction through ARQ (only for AM data transfer) 
-
[FFS: Concatenation];
-
Segmentation and resegmentation [FFS: of PDU or SDU];
-
Reassembly of SDU;
5.4.4
PDCP Sublayer
The main services and functions of the PDCP sublayer for the user plane include:
-
Sequence Numbering;
-
Header compression and decompression: ROHC only;
-
Transfer of user data;
-
Reordering and duplicate detection (if in order delivery to layers above PDCP is required);
-
PDCP PDU routing (in case of split bearers);
-
Retransmission of PDCP SDUs [FFS: when to perform retransmission];
-
Ciphering and deciphering [FFS: integrity protection];
-
PDCP SDU discard.
NOTE:
NR specification should not prohibit out-of-order deciphering of PDCP PDUs.
The main services and functions of the PDCP sublayer for the control plane include:

-
Ciphering, deciphering and Integrity Protection;
-
Transfer of control plane data.
<< skip unrelated part >>
Annex A:
Agreements

This annex section captures the part of agreements for this study that may not fit in the main section (e.g. stage-3 level details). These agreements are supposed to be captured somewhere in this TR appropriately later or kept here for the reminder of future normative work.
<< skip unrelated part >>
A.2
User plane aspects

U-plane aspects (to be captured in sub-clause 5.2.1.1, 5.4 and 6):







-
NR UP protocol stack supports maintaining of multiple parallel "logical channels" that can be configured with different characteristics and priorities. (Note: use of the term logical channel does not imply the existence of an RLC).
-
From MAC perspective, it is preferable for NR to support only asynchronous HARQ in UL and DL.

-
MAC sub headers placement with respect to the MAC payload can be determined once the rest of the U-plane is more stable.
-
The ARQ will be supported in RLC. RLC adds an RLC SN.


-
Complete PDCP PDUs can be delivered out-of-order from RLC to PDCP. RLC delivers PDCP PDUs to PDCP after the PDU is reassembled.

-
PDCP reordering is always enabled if in sequence delivery to layers above PDCP is needed (i.e. even in non-DC case).

-
RAN2 should consider both the processing of both the transmitter and the receiver when evaluating whether to divert from the LTE-baseline.

-
SO-based segmentation can be considered for both segmentation and resegmentation as a baseline in NR user plane to support high data rate. (Does not imply anything about location of concatenation). At least overhead for the low data rate case should be analysed further.
-
The eNB should have means to control which logical channels the UE may map to which numerology and/or TTIs with variable duration. Details FFS (e.g. whether semi-static or dynamic, hard split/soft split, etc).

-
A UE can support multiple numerologies from a single cell. FFS whether this is modelled as 1 or multiple MAC entities.
-
RLC AM supports T-reordering like functionality for the purposes of determining the content of the RLC status report.
-
It is FFS whether RLC UM needs to support T-reordering like functionality for the purposes moving the lower edge of the receive window, or for other purposes, which could be discussed in the stage-3 work.
-
It is FFS whether Reordering of complete PDCP PDUs for a DRB can be disabled via RRC signalling, which only affects PDCP operation and could be discussed in the stage-3 work.
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