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In RAN1#99-bis meeting [1], following agreements were made.
[bookmark: _Hlk497983518]Agreements:
1	RAN2 confirms, a new timer (BWP inactivity timer) is introduced to switch active BWP to default BWP after a certain inactive time.  BWP inactivity timer in independent from the DRX timers.  
In NR, there are two mechanisms were used to reduce UE power consumption, one is DRX, which reduces PDCCH monitoring in time domain; and the other one is bandwidth adaptation, which reduces PDCCH monitoring in frequency domain. 
In this document, we discuss the remaining issues on bandwidth adaptation (i.e. BWP switch), which includes the definition of default BWP and switch between default BWP and non-default BWP.
Discussion
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In RAN2#99-bis [1], BWP inactivity timer was introduced to switch active BWP to default BWP after a certain inactive time, but there are no agreements on its definition and granularity. 
For the definition of default BWP, as the intention to introduce default BWP is to reduce UE power consumption, the bandwidth of default BWP should be smaller than the bandwidth of non-default BWP. In addition, some basic UE activities (like paging receive, broadcasting, PDCCH monitoring etc.) should be supported in default BWP.
For its granularity, in our view, default BWP should be gNB based. If it is UE based, when UE switches to the other gNB, the channel quality in default BWP might be not good enough to perform the basic UE activities.
Proposal 1.    Default BWP with a narrower bandwidth should be defined and basic UE activities (like paging receive, broadcasting, PDCCH monitoring etc.) could be performed in default BWP.
Proposal 2.    Default BWP should be gNB based.
BWP switch between default BWP and non-default BWP
After a certain inactive time (i.e. BWP inactivity timer expires), UE is automatically switch from non-default BWP to default BWP for power saving.
Observation 1.    BWP inactive timer is applied to switch non-default BWP to default BWP.

To discuss the process of BWP switch from default BWP to non-default BWP, we have the following two questions.
Question 1.   What kind of data could be transmitted in default BWP?
There are mainly two kinds of data, data for scheduling and data for transmission, and we have the following three options.
· Option1: UE do not transmit any scheduling information and data in default BWP.
In this situation, when data arrives, UE directly switches from default BWP to non-default BWP.
· Option 2: UE could transmit scheduling information (like SR and BSR) and small data volume in default BWP.
In this situation, when data arrives, firstly UE sends SR information and reports the requested data size in BSR in default BWP, if requested data size is small, in other words, channel quality of default BWP can meet the QoS requirements of data transmission (as default BWP has narrow bandwidth, it might not meet the QoS requirements of large data volume), data could be transmitted in default BWP, otherwise, UE should switch from default BWP to non-default BWP.
· Option 3: UE could transmit scheduling information (like SR and BSR) and all kinds of data in default BWP.
In this situation, when data arrives, UE sends SR information and reports the requested data size in BSR, and then transmits data in default BWP. If data transmits unsuccessfully, UE will switch from default BWP to non-default BWP.
Compared these three options, from the perspective of power saving, option 2 and 3 is better, as monitoring narrower bandwidth always reduces UE power consumption. From the perspective of latency, option 1 and 2 is better, as in option 3, firstly it tries to transmit data in default BWP, and switches to non-default only if it transmits unsuccessfully, in the situation of failed transmission, option 3 will bring delay. Therefore, considering both power consumption and latency, Option 2 is the best choice.
Proposal 3.    In default BWP, UE could transmit scheduling information (like SR and BSR) and small data volume.
Question 2.    As there are several BWP, when UE is going to switch from default BWP to non-default BWP, how does UE know which non-default BWP it will switch to?
When UE has monitored data transmission in default BWP, UE may:
· Send SR to gNB;
· If UE sends SR and requests resource successfully, i.e. gNB allocates resource for UE successfully:
· UE transmits BSR to gNB in allocated resource.
· Based on BSR information, gNB selects the BWP which UE is going to switch to by sending MAC CE.
· else
· UE initiates RACH process.
In our view, based on the requested data size in BSR, MAC CE uses bitmap to indicate which non-default BWP UE is going to switch to. In the bitmap, each bit stands for a BWP, and “0” indicates do not switch to that BWP, while “1” indicates switch to that BWP. The maximum number of BWPs should be defined; therefore, it can be known that how many bits in MAC CE should be reserved for BWP switching.
Proposal 4.    The maximum number of BWPs should be defined.
Proposal 5.    gNB MAC CE indicates UE which non-default BWP it is going to switch to.
Proposal 6.    MAC CE uses bitmap to indicate BWP activation.
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Based on the above discussion, we have following observations:
Observation 1.    BWP inactive timer is applied to switch non-default BWP to default BWP.
Based on the observations and discussion, we propose:
Proposal 1.    Default BWP with a narrower bandwidth should be defined.
Proposal 2.    The granularity of default BWP should be defined. (UE based or eNB based)
Proposal 3.    In default BWP, UE could transmit scheduling information (like SR and BSR) and small data volume.
Proposal 4.    The maximum number of BWPs should be defined.
Proposal 5.    gNB MAC CE indicates UE which non-default BWP it is going to switch to.
Proposal 6.    MAC CE uses bitmap to indicate BWP activation.
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