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This paper discusses some open issues regarding bandwidth parts
1.1	DL/UL BWP association in case of unpaired spectrum
Is has been agreed that, for TDD, if different DL and UL BWPs are configured, the UE is not expected to retune the center frequency of channel BW between DL and UL. One way to achieve this is to specify the following
Proposal 1: 
· For paired spectrum, downlink and uplink bandwidth parts are configured separately and  independently. 
· For unpaired spectrum, downlink and uplink bandwidth parts are jointly configured as a pair, with the restriction that the downlink and uplink bandwidth parts of such a DL/UL BWP pair share the same centre frequency but may be of different bandwidths.

A consequence of this would be that, for paired spectrum, downlink and uplink bandwidth parts can be independently activated while, for unpaired spectrum downlink and uplink bandwidth parts are jointly activated. It also means that, in case of bandwidth adaptation, where the bandwidth of the active downlink BWP should be changed, there would, in case of unpaired spectrum, be a joint activation of a new downlink BWP and new uplink BWP (i.e. a new DL/UL BWP pair) where the bandwidth of the uplink BWPs would typically be the same (in practice no change of uplink BWP)

1.2	Maximum number of configured BWPs
The required maximum number of configured BWPs (not including the initial BWP) depends on the flexibility needed for the release 15 BWP functionality.
· In the minimal case of just supporting bandlimited devices, it is sufficient to be able to configure one DL BWP and one UL BWP (or a single DL/UL BWP pair in case of unpaired spectrum)
· In order to support bandwidth adaptation, there is a need to be able to configure (at least) two DL BWPs and a single uplink BWP for paired spectrum (or two DL/UL BWP pairs for unpaired spectrum)
· In order to support more dynamic load-balancing between different parts of the spectrum, there is a need to be able to configure multiple DL (UL) BWPs that jointly cover different parts of the downlink (uplink) carrier. 
We believe that, for dynamic load balancing, it is sufficient with two bandwidth parts. In addition to that, two additional bandwidth parts are needed for bandwidth adaptation. Thus we propose: 
Proposal 2: Maximum number of configured BWPs:
· Paired spectrum: Four DL BWPs and two UL BWPs
· Unpaired spectrum: Four DL/UL BWP pairs
1.2	DCI-triggered BWP activation
At the RAN1 NR AH #3 it was agreed that a single scheduling DCI can switch the UEs active BWPs from one to another (of the same link direction). However, there are some question marks regarding this agreement.
· Can DCI carrying downlink scheduling assignment only switch downlink BWP or can it also switch uplink BWP?
· Likewise, can DCI carrying uplink scheduling grant only switch uplink active BWP or can it also switch downlink BWP??
· Does DCI carrying scheduling assignment/grant always include an active-BWP indicator. 
· Can DCI without scheduling assignment/grant switch active BWP
Proposal 3: 
· DCI carrying scheduling assignment/grant does not always include active-BWP indicator
· [bookmark: _GoBack]Paired spectrum: Scheduling DCI can switch UEs active BWP for the transmission direction that the scheduling is valid for
· Unpaired spectrum: Scheduling DCI can switch the UEs active DL/UL BWP pair regardless of the transmission direction that the scheduling is valid for
· There should be a possibility for downlink scheduling assignment/grant with “zero” assignment, in practice allowing for switch of active BWP without scheduling downlink or uplink transmission

[bookmark: _In-sequence_SDU_delivery]Proposals
[bookmark: _Ref174151459][bookmark: _Ref189809556]Proposal 1: 
· For paired spectrum, downlink and uplink bandwidth parts are configured separately and  independently. 
· For unpaired spectrum, downlink and uplink bandwidth parts are jointly configured as a pair, with the restriction that the DL and uplink bandwidth parts of such a DL/UL BWP pair share the same centre frequency but may be of different bandwidths.

Proposal 2: Maximum number of configured BWPs:
· Paired spectrum: Four DL BWPs and two UL BWPs
· Unpaired spectrum: Four DL/UL BWP pairs

Proposal 3: 
· DCI carrying scheduling assignment/grant does not always include active-BWP indicator
· Paired spectrum: Scheduling DCI can switch UEs active BWP for the transmission direction that the scheduling is valid for
· Unpaired spectrum: Scheduling DCI can switch the UEs active DL/UL BWP pair regardless of the transmission direction that the scheduling is valid for
· There should be a possibility for downlink scheduling assignment/grant with “zero” assignment, in practice allowing for switch of active BWP without scheduling downlink or uplink transmission
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