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1 Introduction

For the bandwidth part introduced in NR RAN1, RAN1 recently agreed the following BWP switching mechanisms:
· BWP activation/deactivation

· Activation by dedicated RRC signaling 

· Activation/deactivation by DCI with explicit indication

· Activation/deactivation by a 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 

· Specify necessary mechanism to enable UE RF retuning for active bandwidth part switching
For Type 1, the uplink configured grant is only based on RRC configuration or reconfiguration without L1 signalling. For Type 2, it can be regarded as SPS which is based on both RRC configuration and L1 signalling.
In this paper, we mainly discuss the impact of uplink bandwidth part activation/deactivation on the type 1 and type 2 uplink data transmission without grant.
2 Discussion
Based on the above RAN1’s agreement, it can be observed following:

· the bandwidth part (BWP) consists of a group of contiguous PRBs in the frequency domain, it’s a concept related to the frequency domain, not related to the time domain.

· The parameters for each BWP configuration may include:

· Numerology

· Frequency location 
· Bandwidth size (in terms of PRBs) 
· CORESET (required for each BWP configuration in case of single active DL bandwidth part for a given time instant)

· one or multiple BWPs can be configured for each component carrier when the UE is in RRC connected mode.  

Besides, RAN1 introduces the concept of active BWP, which means a UE is only assumed to receive/transmit within active DL/UL bandwidth part(s) using the associated numerology. Furthermore, in last RAN1 meeting, it was further agreed:

· In Rel-15, for a UE, there is at most one active DL BWP and at most one active UL BWP at a given time for a serving cell
RAN1 also introduces some mechanisms to switch the active BWP among the configured BWPs, e.g., using dedicated RRC signalling or DCI.

When the network is deactivating the current active BWP and activating a new configured BWP for the UE, at least one of the parameters for the configured BWP will changed, i.e., numerology, frequency location and bandwidth size. The change of either these parameters will impact the SPS for both downlink and uplink. 
Observation 1 BWP switching has impacts on the SPS operation.
As an example shown in Figure 1, in time t, the network deactivates the current DL “BWP a” and activates a new DL “BWP b” for the UE. BWP b has different frequency location from BWP a, the downlink SPS is active when UE is in BWP a. When switching “BWP a” to “BWP b”, the UE is not able to receive any downlink data on the configured assignment which is in the previous active “BWP a” if UE still assume SPS is active on “BWP b”. This issue is also applied to uplink SPS when the uplink BWP is switched.
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Figure 1 SPS operation when BWP is switched
Observation 2 The UE can not assume the SPS is still active when the BWP is switched.
In LTE, for downlink SPS, the configured downlink assignment can be initialised or re-initialised based on the reception of PDCCH for the MAC entity’s SPS C-RNTI:
-
else, if this Serving Cell is the SpCell and a downlink assignment for this TTI has been received for the SpCell on the PDCCH of the SpCell for the MAC entity’s Semi-Persistent Scheduling C-RNTI:

-
if the NDI in the received HARQ information is 1:

-
consider the NDI not to have been toggled;

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.

-
else, if the NDI in the received HARQ information is 0:

-
if PDCCH contents indicate SPS release:

-
clear the configured downlink assignment (if any);

-
if the timeAlignmentTimer associated with the pTAG is running:

-
indicate a positive acknowledgement for the downlink SPS release to the physical layer.

-
else:

-
store the downlink assignment and the associated HARQ information as configured downlink assignment;

-
initialise (if not active) or re-initialise (if already active) the configured downlink assignment to start in this TTI and to recur according to rules in subclause 5.10.1;
-
set the HARQ Process ID to the HARQ Process ID associated with this TTI; 

-
consider the NDI bit to have been toggled;

-
indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity for this TTI.

The similar initialisation/re-initialisation mechanism should be introduced in NR SPS for the case when BWP is switched. When DL BWP is switched, no matter the SPS on the previous BWP is active or not, the UE has to initialise or re-initialise the configured downlink assignment before using the configured downlink assignment in the new active BWP.
Proposal 1 When a new BWP is activated, the configured downlink assignment should be initialised (if not active) or re-initialised (if already active) using PDCCH.

Also for uplink SPS, the UE has to initialise or re-initialise the configured uplink grant when switching from one BWP to anther BWP.
Proposal 2 When a new BWP is activated, the configured uplink grant should be initialised (if not active) or re-initialised (if already active) using PDCCH.

For type 1 uplink data transmission without grant, there is no L1 signalling to initialise or re-initialise the configured grant. However, the UE can not assume the type 1 configured uplink grant is active when the BWP is switched even if it’s already active in the previous BWP. Thus, the type 1 configured uplink grant should be re-configured using RRC dedicated signalling when the BWP is switched.
Proposal 3 When a new BWP is activated, the type 1 configured uplink grant should be re-configured using dedicated RRC signalling.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
BWP switching has impacts on the SPS operation.
Observation 2
The UE can not assume the SPS is still active when the BWP is switched.
Proposal 1
When a new BWP is activated, the configured downlink assignment should be initialised (if not active) or re-initialised (if already active) using PDCCH.
Proposal 2
When a new BWP is activated, the configured uplink grant should be initialised (if not active) or re-initialised (if already active) using PDCCH.
Proposal 3
When a new BWP is activated, the type 1 configured uplink grant should be re-configured using dedicated RRC signalling.
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