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1 Introduction
The main scenarios for introduction of BWP are generalized as [1]
· Usage scenario #1: 
Supporting reduced UE BW capability
· Usage scenario #2: 
Supporting reduced UE energy consumption by means of bandwidth adaptation
· Usage scenario #3:
Supporting FDM of different numerologies
During the last several RAN1 meetings, bandwidth part (BWP) has been discussed and the primary focus is to complete the single active bandwidth part case from the UE point of view.  Regarding the BWP activation and deactivation, the following agreement were made tightly relevant to RAN2 MAC aspects [2],
	Agreements:
· There is an initial active DL/UL bandwidth part pair to be valid for a UE until the UE is explicitly (re)configured with bandwidth part(s) during or after RRC connection is established

· The initial active DL/UL bandwidth part is confined within the UE minimum bandwidth for the given frequency band

· FFS: details of initial active DL/UL bandwidth part are discussed in initial access agenda

· Support activation/deactivation of DL and UL bandwidth part by explicit indication at least in (FFS: scheduling) DCI

· FFS: In addition, MAC CE based approach is supported

· Support activation/deactivation of DL bandwidth part by means of timer for a UE to switch its active DL bandwidth part to a default DL bandwidth part

· The default DL bandwidth part can be the initial active DL bandwidth part defined above 

· FFS: The default DL bandwidth part can be reconfigured by the network

· FFS: detailed mechanism of timer-based solution (e.g. introducing a new timer or reusing DRX timer)

· FFS: other conditions to switch to default DL bandwidth part


In this contribution, we intend to investigate the main MAC impact due to BWP activation/deactivation. 
2
Discussion
2.1
HARQ operation
As working assumption, in RAN2#97, the following agreement was made regarding HARQ entity in support of multiple numerologies. 
-
Working assumption: One HARQ entity should only serve one carrier. 

With the introduction of BWP in NR, the above agreement needs to be revisited. From MAC perspective, BWP activation/deactivation seems to be very similar to SCell activation/deactivation. The main difference between CA and BWP is whether it is regarded as separate cells or a single cell. Since the primary focus is single BWP can be activated at the same time for the UE, therefore it is sufficient to have one HARQ entity for different BWP serving one carrier in this release. In case multiple activated BWP will be supported in the future releases, whether we have one or multiple HARQ entity associated with each BWP can be discussed then.
Proposal 1: In Rel-15, RAN2 working assumption is that one HARQ entity can serve different BWP within one carrier.
In LTE CA operations, if the MAC entity receives an Activation/Deactivation MAC CE in one TTI deactivating the SCell or if the sCellDeactivationTimer associated with the activated SCell expires in this TTI, the MAC entity shall flush all HARQ buffers associated with the SCell. It is reasonable for HARQ flush operation because one HARQ entity is associated with one SCell. However, regarding the activation/deactivation of BWP, whether to flush HARQ buffer or not depends on whether cross-BWP retransmission is allowed or not.
Proposal 2: Whether the MAC entity shall flush HARQ buffer or not is FFS pending on progress on cross-BWP retransmission.
2.3
Configured assignment and grants
In LTE, when the PDCCH contents indicate SPS release, the MAC entity shall clear the configured downlink assignment or/and uplink grants if any, which has impact on HARQ operation and LCP. In case the BWP activation/deactivation is based on DCI, the MAC entity shall make a decision whether the configured downlink assignment or/and uplink grants are still valid or not. 
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Figure 1. Relation between activation of different BWP on the frequency
RAN1 has not decided whether different activated BWP can have overlapped part or not. As illustrated in the Figure 1, different options can be derived where different BWP can be orthogonal or inserted. How the MAC entity regard the validity of configured resources may depend on the relation between different activated BWP on the frequency. 
Proposal 3: RAN2 should study whether the MAC entity shall clear the configured downlink assignment or/and uplink grants or not upon receiving activation/deactivation of BWP.

2.4
PHR impact

In LTE CA operation, PHR is triggered when the SCell is activated because the power allocation in the UE would vary depending on the number of activated SCells. PH is reported on basis of activated SCell. From this point, it is reasonable to have the similar PHR trigger condition when activating a new BWP with a different bandwidth length. However, since RAN1 agreed to introduce DCI-based activation of UL and DL BWP, PHR shall be triggered frequently.  In order to prevent the frequent PHR transmissions, RAN2 may need to further discuss whether prohibition is required for PHR trigger upon BWP activation.
Proposal 4: RAN2 should study PHR operation with the activation of BWP in terms of PHR trigger and prohibition.
3
Conclusions
In this contribution, we discussed the main MAC impact of BWP, and have the following proposals.
Proposal 1: In Rel-15, RAN2 working assumption is that one HARQ entity can serve different BWP within one carrier.

Proposal 2: Whether the MAC entity shall flush HARQ buffer or not is FFS pending on progress on cross-BWP retransmission.

Proposal 3: RAN2 should study whether the MAC entity shall clear the configured downlink assignment or/and uplink grants or not upon receiving activation/deactivation of BWP.

Proposal 4: RAN2 should study PHR operation with the activation of BWP in terms of PHR trigger and prohibition.
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