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	Beginning of the 1st Change


5.x
Bandwidth Part (BWP) operation
A Serving Cell can be configured with at most four BWPs, and for an activated Serving Cell, there is always one active BWP at any point in time. 
The BWP switching for a Serving Cell is used to activate an inactive BWP and deactivate an active BWP at a time, and can be controlled by the PDCCH indicating a downlink assignment or an uplink grant. 
Upon addition of SpCell
 or activation of an SCell, one BWP is initially active without receiving PDCCH indicating a downlink assignment or an uplink grant. The active BWP for a Serving Cell is indicated by RRC or PDCCH (as specified in TS 38.213 [6]).
The MAC entity shall perform the following actions for each activated Serving Cell configured with a BWP:

-
on the active BWP:

-
transmit on UL-SCH; 

-
transmit on RACH;

-
monitor the PDCCH;

-
transmit PUCCH;

-
receive DL-SCH.

-
on the inactive BWP:

-
not transmit on UL-SCH; 

-
not transmit on RACH;

-
not monitor the PDCCH;

-
not transmit PUCCH;

-
not receive DL-SCH.
When a Random Access procedure is initiated, the MAC entity shall transmit the Random Access preamble on the PRACH resource(s) on the active BWP if such PRACH resources are configured for the activated BWP. If the active BWP is not configured with any PRACH resource(s), the MAC entity shall perform BWP switching to the initial BWP, and transmit the Random Access preamble on the initial BWP (as defined in TS 38.213 [6]). 
If the MAC entity receives a PDCCH for BWP switching while a Random Access procedure is ongoing in the MAC entity, it is up to UE implementation whether to perform activation/deactivation of a BWP or ignore the PDCCH for BWP switching. If the MAC entity decides to perform BWP switching, the MAC entity shall stop the ongoing Random Access procedure and initiate a Random Access procedure on the new activated BWP. If the MAC decides to ignore the PDCCH for BWP switching, the MAC entity shall continue with the ongoing Random Access procedure on the active BWP.
If a Serving Cell is configured with Default-DL-BWP, the MAC entity shall maintain a BWP-InactivityTimer for an active DL BWP of the Serving Cell except for a BWP indicated by Default-DL-BWP of the Serving Cell. Upon expiry of the BWP-InactivityTimer for the active DL BWP, the MAC entity shall perform BWP switching to a BWP indicated by Default-DL-BWP of the Serving Cell. 

If Default-DL-BWP is configured, the MAC entity shall for an activated Serving Cell:

1>
if a PDCCH indicating downlink assignment is received on the active BWP; or
1>
if a PDCCH for BWP switching is received on the active DL BWP:
2>
start or restart the BWP-InactivityTimer associated with the active DL BWP.

1>
if Random Access procedure is initiated:
2>
stop the BWP-InactivityTimer.

1>
if BWP-InactivityTimer associated with the active DL BWP expires:

2>
perform BWP switching to a BWP indicated by Default-DL-BWP.


	Beginning of the 2nd Change


5.4
UL-SCH data transfer
5.4.4
Scheduling Request
The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission. 
The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel, at most one PUCCH resource for SR is configured per BWP.
Each SR configuration corresponds to one or more logical channels. Each logical channel may be mapped to zero or one SR configuration, which is configured by RRC. Which SR configuration is used depends on the logical channel that triggers the SR.
RRC configures the following parameters for the scheduling request procedure:
-
sr-ProhibitTimer (per SR configuration);
-
sr-TransMax (per SR configuration);
-
sr-ConfigIndex.

Editor's note: PHY-related parameters (i.e. sr-ConfigIndex (and maybe more)) can be corrected later. Editor understands that the LS R1-1716932 does not include relevant PHY parameters for SR yet.
The following UE variables are used for the scheduling request procedure:

-
SR_COUNTER (per SR configuration).
If an SR is triggered and there are no other SRs pending corresponding to the same SR configuration, the MAC entity shall set the SR_COUNTER of the corresponding SR configuration to 0.
When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when a MAC PDU is assembled and this PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5), or when the UL grant(s) can accommodate all pending data available for transmission.
Editor's note: RAN2 did not conclude whether UE should perform RACH immediately if SR configuration is not configured for the LCH which triggers SR while SR configuration is available for other LCHs. Depending on the conclusion the following procedure can be updated (e.g. 'initiate RACH parts' can be separated and placed at the beginning of the procedure).

For SR transmission, only the PUCCH resources on an activated BWP is considered valid, if a BWP is configured on a Serving Cell.
As long as at least one SR is pending, for each SR configuration corresponding to a pending SR, the MAC entity shall for each NR-UNIT:

1>
if no UL-SCH resources are available for a transmission in this NR-UNIT:

2>
if the MAC entity has no valid PUCCH resource for SR configured in any NR-UNIT:

3>
 initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs;

2>
else if the MAC entity has at least one valid PUCCH resource for SR configured for this NR-UNIT; and
2>
if sr-ProhibitTimer is not running:
Editor's note: handling of measurement gap may need to be specified to the above sentence (as in LTE).

3>
if SR_COUNTER < sr-TransMax:

4>
increment SR_COUNTER by 1;

4>
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;

4>
start the sr-ProhibitTimer.

3>
else:

4>
notify RRC to release PUCCH for all serving cells;

4>
notify RRC to release SRS for all serving cells;

4>
deactivate any configured downlink assignments and uplink grants;

4>
initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs.

NOTE:
The selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one valid PUCCH resource for SR in one NR-UNIT is left to UE implementation.

Editor's note: Changes from LTE is highlighted in yellow (also in BSR section: trigger an SR), and RAN2 confirmation requires.
RAN2 agreements
RAN2#99b
Agreements for BWP operation in CONNECTED mode:

1:
BWP impacts on the CONNECTED mode will be progressed by Dec 17.  Impacts to IDLE mode/INACTIVE mode UEs will be discussed with SA after Dec 17.

2a:
RRC signalling supports to configure 1 or more BWPs (both for DL BWP and UL BWP) for a serving cell (PCell, PSCell). 

2b
RRC signalling supports to configure 0, 1 or more BWPs (both for DL BWP and UL BWP) for a serving cell SCell (at least 1 DL BWP) (impact of SUL still to be discussed)

3
For a UE, the PCell, PSCell and each SCell has a single associated SSB in frequency (RAN1 terminology is the is the 'cell defining SSB')

4
Cell defining SS block can be changed by synchronous reconfiguration for PCell/PSCell and SCell release/add for the SCell.

5
Each SS block frequency which needs to be measured by the UE should be configured as individual measurement object (i.e. one measurement object corresponds to a single SS block frequency).

6
The cell defining SS block is considered as the time reference of the serving cell, and for RRM serving cell measurements based on SSB (irrespective of which BWP is activated).

=>
RRC timers and counters related to RLM are not reset when the active BWP is changed.

Agreements:

1. An SR configuration consists of a collection of sets of PUCCH resources across different BWPs and cells with the following constraints:

–
Per cell, at any given time there is at most one usable PUCCH resource per LCH

–
This corresponds to the case of one single LTE-like set of SR PUCCH resources being configured per LCH per BWP, and only one BWP being active at a time

4 
BWP switching and cell activation / deactivation do not interfere with the operation of the counter and timer.

1. FFS – if MAC is aware of state of the BWP (active or inactivate)

2. FFS - When a BWP is deactivated, the UE stops using all configured downlink assignments and configured uplink grants using resources of this BWP.  FFS whether it is suspends the configured grants of the or it clears it. 

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.  

Agreements 

1. The power headroom information will still be carried in MAC CE.  

2. Virtual and real PHR type 1 and Type 2 are supported

3. At least PHR trigger conditions defined in LTE should be reused in NR
4. Assume BWP does not impact the PHR MAC CE format design
Agreeements:

1
Behaviour on the BWP that is deactivated 

-       not transmit on UL-SCH on the BWP;

-       not monitor the PDCCH on the BWP;

-       not transmit PUCCH on the BWP;

-       not transmit on PRACH on the BWP;

-       do not flush HARQ buffers when doing BWP switching (unless an issue is identified)

2
RAN2 will not support MAC CE BWP switching
RAN2#100
	Agreements:

1. The UE behavior on the active BWP includes the followings:
1. PDCCH monitoring on the BWP

2. PUCCH transmission on the BWP, if configured.

3. PUSCH transmission on the BWP
4. PRACH transmission on the BWP, if configured.

5. PDSCH reception on the BWP
2. For PCell/SCell, no additional activation step is required to activate a BWP when PCell is newly added (i.e. PCell/Scell is always configured with an active BWP)
3. There is no case that a cell is active with no active BWP.
4. BWP switching cannot occur during RA procedure for RRC Connection establishment
5. During CFRA the network doesn’t perform BWP switching.  FFS on the impact of beam recovery.  
6. The UE stops the BWP timer when it initiates random access procedure
7. For contention based, some UL BWP are configured with PRACH resources.  The UE performs RACH on the active BWP if configured with RACH resources.  If not configured the UE uses initial UL/DL BWP.   It is recommended for the network to configure RACH resources on active BWP.   If the UE switches to initial BWP it stays there until told by the network to switch with a DCI.

8. When a BWP switch command is received while the UE is doing CBRA, it is up to UE implementation whether it switches BWP, stops the RA and start in new BWP or whether it ignores the BWP switch command and continues the RA in the BWP where it started.   

9. There is no additional text required to specify the UE behaviour for the BWP switching during SR procedure. Only the PUCCH resources on the activated BWP can be considered valid.
10. BWP switching either by DCI or BWP timer does not impact any running drx-InactivityTimer or drx-onDurationTimer
11. No new PHR trigger condition is required for BWP switching
12. There is one HARQ entity per serving cell even with there are multiple BWPs configured for a serving cell.
13. The BWP timer is specified in the MAC 


�Highlights 1: RAN2 agreed to specify BWP timer in MAC but didn’t agree whether BWP switching by DCI is also specified in MAC. As DCI format things are not known to MAC, the suggestion is to refer to TS38.213 for the details.


�Agreement is For PCell/SCell, no additional activation step is required to activate a BWP when PCell is newly added (i.e. PCell/Scell is always configured with an active BWP)


Highlights 2: In EN-DC, BWP is only for SgNB. Then, shouldn’t it be PSCell instead of PCell?





