Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk489988649]3GPP TSG-RAN WG1 91	R1-1720444
Reno, USA, November 27th – December 1st, 2017

Source:	Ericsson
Title:	Remaining bandwidth-part issues
Agenda Item:	7.3.4
Document for:	Discussion and Decision
[bookmark: _Ref178064866]Discussion
1.1	BWP and random-access resources
In NR, a random-access procedure can be initiated by a UE in idle/inactive state as well as by a UE in connected state. In the former case, the random access is typically initiated with the aim to request a connection set up. In the latter case, the random access may, for example, be initiated with the aim to request resources for uplink data transmission or to re-establish uplink synchronization. 
For a UE in idle/inactive state the relation between random-access-related transmissions and bandwidth parts (BWPs) is relatively straightforward:
· Random-access-related downlink transmissions (Random-Access Message 2 and Message 4) can be assumed to be transmitted within the initial downlink BWP, i.e. the downlink BWO assigned, by means of system information, to all devices in idle state.
· Uplink Random-Access Message 3 and possible HARQ feedback related to Message 4 can be assumed to be transmitted within the likewise assigned initial uplink BWP
· The random-access preamble can be assumed to be transmitted within a frequency range that is fully confined within the frequency range of the initial uplink BWP[footnoteRef:1] [1:  One cannot really say that the preamble is transmitted within the initial uplink BWP as a BWP is numerology specific and the preamble may very well have a different numerology including the possibility for 1.25 kHz sub-carrier spacing for the preamble] 

In connected state, the relation between random-access-related transmissions and bandwidth part is more complex as the UE may have active BWPs (downlink and/or uplink) that do not cover the frequency-domain resources on which the random-access-related transmissions are to take place. Thus, there is a potential conflict between random-access-related transmission/reception and potential other UE transmission/reception, that is, transmission/reception that the network assumes will take place within the active downlink/uplink BWPs of the UE. 
For the uplink, this can relatively easily be handled. If a UE is initiating random access on an uplink frequency resource not confined within its active uplink BWP and, for some reason, the UE needs to transmit within its active uplink BWP (for example to provide Hybrid ARQ feedback for downlink transmissions) it can in most case switch back to its original active uplink BWP for the transmission, even though the random-access procedure may not yet have ended. 
For the downlink, the situation is more complex. There are three possible scenarios:
· The random-access-related downlink transmissions take place within the UE active downlink BWP.
· The random-access-related downlink transmissions take place within a downlink BWP different from the UE active downlink BWP but such that the UE active downlink BWP is fully confined within this “random-access” downlink BWP. A typical case is when the active downlink BWP is relatively narrow band (to reduce UE energy consumption by means of “bandwidth adaptation”) and the random-access-related transmissions are within a more wideband BWP fully covering the more narrowband BWP
· The random-access-related downlink transmissions take place within a downlink BWP different from the UE active downlink BWP such that the the UE cannot simultaneously receive on the active downlink BWP and the “random-access” downlink BWP.
In the first two scenarios, the UE can receive on its active downlink BWP while monitoring for random-access related downlink transmissions on the “random access” downlink BWP. However, in the third scenario this is not possible. Thus, in this case the connected-mode UE cannot be reached by the network during the random-access procedure as the network is not aware of the random-access attempt and thus assumes that the UE is still able to receive on its active downlink BWP.  



Proposal 1: 
Each configured downlink BWP is associated with a random-access configuration providing information about 
· What downlink BWP to use for the random-access-related downlink transmissions (Message 2 and Message 4) if a random-access is initiated when the configured BWP is active. This “random-access” downlink BWP should include a common search space. 
Typical cases could be
· The downlink BWP in the RA configuration (the “random-access” downlink BWP) is the configured downlink BWP itself
· The downlink DL BWP in the RA configuration is a super-set of the configured downlink BWP, i.e. it includes all resource blocks of the configured downlink BWP
· The downlink DL BWP in the RA configuration is the default downlink BWP configured for the UE
· What uplink BWP to use for Message 3 and potential Hybrid-ARQ feedback related to Message 4
· The preamble configuration (time/frequency resources, preamble format(s), etc.). 
It seems reasonable to assume that the preamble should be fully confined within the frequency range of the uplink BWP for Message 3 (second bullet above) 
It is up to the network to ensure that, based on a received preamble, it can determine on what downlink BWP(s) to transmit the random-access-related downlink transmissions.
1.2	Random-access and BWP timer
There is, according to agreements, a possibility to configure a BWP-related timer with the following properties:
· A UE starts the timer when activating a downlink BWP
· The UE resets the timer when scheduled on the active downlink BWP
· When the timer expires, the UE activates the default downlink BWP
However, it is not obvious how this BWP timer would interact with connected-state random access. Several alternatives can be envisioned:
· The timer continuous to run during the random-access procedure and if the timer expires during the random-access procedure the UE switches to the default downlink BWP thus missing any still unreceived downlink random-access-related transmissions
· The timer continuous to run during the random-access procedure and if the timer expires during the random-access procedure the UE switches to the default downlink BWP once the random-access procedure has ended
· The timer is stopped during the random-access procedure and restarted once the the random-access procedure has ended
· The timer is stopped during the random-access procedure and is reset once the random-access procedure has ended
A connected-state UE typically initiates random access to request resources or to re-establish synchronization. This is not solved by the UE switching to the default BWP before concluding the random access. Thus, it seems appropriate that the UE should try to conclude the random access before any bandwidth switch triggered by timer expiration. 
It can also be argued that a successful connected-state random access could be seen as a kind of UE scheduling and thus, if the time expires but the random access is successful, the UE should not switch to the default BWP but should return to its previous active downlink BWP with a reset timer. 
Proposal 2: 
[bookmark: _GoBack]The BWP timer continues to run during connected-state random access. If the timer expires during the random-access procedure, the random-access procedure continues until concluded 
· If the timer has expired and the random access is successfully concluded, the device returns to the previously (before initiating the random-access procedure) active BWP with a reset timer
· If the timer has expired and the random access is unsuccessfully concluded, the device switch to the default BWP
Proposals
Proposal 1: 
Each configured downlink BWP is associated with a random-access configuration providing information about 
· What downlink BWP to use for the random-access-related downlink transmissions (Message 2 and Message 4) if a random-access is initiated when the configured BWP is active. This “random-access” downlink BWP should include a common search space.
· What uplink BWP to use for Message 3 and potential Hybrid-ARQ feedback related to Message 4
· The preamble configuration (time/frequency resources, preamble format(s), etc.). 

Proposal 2: 
The BWP timer continues to run during connected-state random access. If the timer expires during the random-access procedure, the random-access procedure continues until concluded 
· If the timer has expired and the random access is successfully concluded, the device returns to the previously (before initiating the random-access procedure) active BWP with a reset timer
· If the timer has expired and the random access is unsuccessfully concluded, the device switch to the default BWP
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