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1   Introduction
Regarding the remaining open issues of MAC entity provided by rapporteur in [1], this contribution intends to provide a general analysis of impacts of MR-DC, SUL and BWP respectively, and no modification on MAC spec is foreseen.
2   Discussion 
2.1 MAC entity of MR-DC
The description of MAC entity for DC operation in 38.321 is as follows, where it is mandatory to configure one MAC entity for SCG in DC operation [3]. 
In Dual Connectivity, two MAC entities are configured to the UE: one for the MCG and one for the SCG.

Actually it is in accordance with LTE principle that DC can be also described as having at least one bearer configured to use radio resources provided by the SeNB. For bear types of SCG and split bearer, one MAC entity shall be established and maintained in SCG accordingly as shown in figure 1 [4].

[image: image1.emf]MeNB

PDCP

RLC

SeNB

PDCP

RLC

S1

X2

RLC

MAC MAC

PDCP

RLC

S1

MCG 

Bearer

Split

Bearer

SCG

Bearer


Figure 1. Radio Protocol Architecture for Dual Connectivity
In the last RAN2 meeting, 2x bearer type was agreed as SN terminated MCG bearer is supported in Stage 2 [5]. Take EN-DC as example, it can be depicted as follows in red line [6]. 
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Figure 2. Protocol termination options for MCG, SCG and split bearer in EN-DC.

It can be observed that for 2x bearer, only NR PDCP in SCG is utilized to establish the bearer while the SCG RLC/MAC/PHY configuration is not required instead. Therefore, if only 2x bearers are configured at the SN, there is only one MAC entity that needs to be configured at the MCG. However, as discussed in [2], 2x is invisible to the UE, i.e. the UE doesn’t know where the PDCP entity resides other than MN, so SCG will not be configured at the UE at all. That is, the UE is not in DC operation if there is no MAC entity configured on SN. From the MAC perspective, there is no need to capture 2x kind of bearer type into the MAC spec..
Proposal 1: From UE perspective, there is no need to capture 2x of bearer type into MAC spec.
2.2 MAC modeling of SUL and BWP
Regarding the case of SUL, one main aspect differing LTE lies in at most two PUSCHs can be configured at the UE even in case of a single serving cell. As shown in Table 1, it is foreseen that both Case 1 and 2 can be regarded as normal operation where there may be one UL-SCH mapped to one PUSCH per MAC entity for each serving cell. While for Case 3 and 4, as illustrated by Figure 3, from MAC modelling perspective, one UL-SCH per MAC entity can be switched dynamically between PUSCH on either SUL or non-SUL.  
Table 1: Agreed four cases

	Case 
	non-SUL (3.5GHz)
	SUL (1.8GHz)

	Case 1
	PUCCH + PUSCH
	N/A

	Case 2
	N/A
	PUCCH + PUSCH

	Case 3
	PUCCH + PUSCH
	PUSCH

	Case 4
	PUSCH
	PUCCH + PUSCH
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Figure 3.MAC modelling of Case 3 and 4 

For the case of multiple BWP configured at the UE, due to the fact that there is only one active DL and UL BWP per UE, it is simple to keep the description of MAC entity that there may be on UL-SCH and DL-SCH per MAC entity for each serving cell, without any specific modification for the MAC spec.
Proposal 2: In SUL, there may be one UL-SCH per MAC entity for the serving cell where it can be mapped to SUL or non-SUL carrier without much impact on MAC.
Proposal 3: Even in case of multiple BWP configurations, there may be one UL-SCH and one DL-SCH per MAC entity for the serving cell without much impact on MAC.
3   Conclusion

In this contribution, the remaining issue in MAC architecture raised by the rapporteur was discussed and the following proposals were provided:
Proposal 1: From UE perspective, there is no need to capture 2x of bearer type into MAC spec.

Proposal 2: In SUL, there may be one UL-SCH per MAC entity for the serving cell where it can be mapped to SUL or non-SUL carrier without much impact on MAC.
Proposal 3: Even in case of multiple BWP configurations, there may be one UL-SCH and one DL-SCH per MAC entity for the serving cell without much impact on MAC.
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