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1. Introduction
RAN#75 in March approved a 5G WID [1] on New Radio access technology, which targets a unified framework for traffic with diverse QoS requirements e.g. enhanced mobile broadband (eMBB), massive machine-type-communications (mMTC), ultra-reliable and low latency communications (URLLC).
This contribution contains proposed corrections on BWP operation in 38.321; especially about BWP switching.
2. 	Proposed corrections on BWP operation
2.1 Configuration of Default-DL-BWP and BWP-InactivityTimer
Timer-based BWP switching or BWP fallback has two configuration parameters – defaultDownlinkBwp-Id and bandwidthPartInactivityTimer in BandwidthPart configuration in RRC.
According to the following RAN1 agreement, it seems that initial active DL BWP can take a role of default DL BWP when the default DL BWP is not configured.
	Agreements:
· For an Scell, a UE can be configured with the following:
· a timer for timer-based active DL BWP (or DL/UL BWP pair) switching, along with a default DL BWP (or the default DL/UL BWP pair) which is used when the timer is expired
· The default DL BWP can be different from the first active DL BWP
· For Pcell, the default DL BWP (or DL/UL BWP pair) can be configured/reconfigured to a UE
· If no default DL BWP is configured, the default DL BWP is the initial active DL BWP



However in RAN2, we agreed to follow the similar optionality for timer-based BWP switching, like DRX. Accordingly RAN2 made the following part in 38.321.
	     […]
If BWP-InactivityTimer is configured, the MAC entity shall for each activated Serving Cell:
1>	if the Default-DL-BWP is configured, and the active DL BWP is not the BWP indicated by the Default-DL-BWP; or
1>	if the Default-DL-BWP is not configured, and the active DL BWP is not the initial BWP:
[…]



Since the part contains multi-level conditions, the readability is low. Actually the former RAN1 agreement was made before clear consensus of initial active BWP. At this point, BWP-InactivityTimer configuration apart from Default-DL-BWP configuration seems out of intention of original motivation. If network intends to enable timer-based BWP switching at PCell, it can always configure Default-DL-BWP as well among dedicated BWPs in BWP configuration. If dedicated BWPs are not configured, there is only the initial BWP, but also no case of BWP switching. Therefore we would like to couple BWP-InactivityTimer and Default-DL-BWP in terms of configuration.
Proposal 1: For a serving cell (regardless of whether it is PCell or SCell), Default-DL-BWP and BWP-InactivityTimer are configured jointly together, or none are configured.
Proposal 2: RAN2 accept the following modification on the relevant text in 38.321:
	[…]
If BWP-InactivityTimer and the Default-DL-BWP is configured, the MAC entity shall for each activated Serving Cell:
1>	if the Default-DL-BWP is configured, and the active DL BWP is not the BWP indicated by the Default-DL-BWP; or:
1>	if the Default-DL-BWP is not configured, and the active DL BWP is not the initial BWP:
[…]



2.2 BWP switching in TDD case
BWP switching operation which is described in current 38.321 just considers FDD case. There is BWP-pair-index field in RRC parameters sheet which was added to support TDD case, without explicit RAN1 agreement on it. It has the following form of configuration. It supports flexible pairing of dedicated DL and UL BWP, including for example 2 DL-1 UL scenario especially for DL overlapping case.
	BWP-pair-index {
0: (DL-BWP-index, UL-BWP-index),
1: (DL-BWP-index, UL-BWP-index),
2: (DL-BWP-index, UL-BWP-index),
3: (DL-BWP-index, UL-BWP-index),
}


On the other hand, the following yellow highlighted note was written in ASN.1. It means that a UL BWP and DL BWP should be identified by the same bandwidthPartId to be paired. 
	[bookmark: _Hlk493885487]-- Parameters used in UplinkBandwidthPart and DownlinkBandwidthPart
BandwidthPart ::= 					SEQUENCE {
	-- An identifier for this bandwidth part. 
	-- Corresponds to L1 parameter 'UL-BWP-index'. (see 38.211, 38.213, section 12)
	bandwidthPartId					BandwidthPartId,
	-- Frequency domain location and bandwidth of this bandwidth part defined commonly in a table (FFS_Section). It is represents the 
	-- distance in number of PRBs in relation to the lowest usable subcarrier defined by the scsSpecificCarrier
	-- with the same subcarrier spacing as this BWP. 
	-- Corresponds to L1 parameter 'DL-BWP-loc'. (see 38.211, section FFS_Section).		
	-- In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bandwidthPartId) must have the same location (see 38.211, section REF)
	-- FFS_Value: RAN1 seems to discuss the final range.  
	locationAndBandwidth			INTEGER (1..65536)							OPTIONAL,



Therefore we propose to remove the note from ASN.1 and agree on the following:
Proposal 3: In case of TDD (i.e. unpaired spectrum), a BWP-pair is identified by BWP-pair-index which comprises a DL-BWP-index and a UL-BWP-index.
According to the flexible pairing by BWP-pair-index, scheduling DCI should contain BWP-pair-index instead of DL-BWP-index or UL-BWP-index. Likewise, the configuration for Default-DL-BWP should indicate the corresponding BWP-pair-index.
Proposal 4: In case of TDD (i.e. unpaired spectrum), Default-DL-BWP is the DL BWP in the BWP pair which is identified by the same value as defaultDownlinkBwp-Id. 
Proposal 5: RAN2 agrees the following proposed text which includes corrections of above proposals and some minor editorial ones.
----------------------------------------------------------------------------------------------------------------
[bookmark: _Toc500788019]5.15	Bandwidth Part (BWP) operation
A Serving Cell may be configured with at most four BWPs per link (i.e. DL, UL or SUL), and for an activated Serving Cell, there is always one active BWP among configured BWPs per link 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 is 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 either RRC or PDCCH (as specified in TS 38.213 [6]). For unpaired spectrum, a DL BWP is paired with a UL BWP, and BWP switching is common for both UL and DL. In addition, Default-DL-BWP is the DL BWP in the BWP pair which is identified by the same value as the index of Default-DL-BWP.
On the active BWP for each activated Serving Cell configured with a BWP, the MAC entity shall apply normal operations including:
1>	transmit on UL-SCH; 
1>	transmit on RACH;
1>	monitor the PDCCH;
1>	transmit PUCCH;
1>	receive DL-SCH;
1>	(re-)initialize any suspended configured uplink grants of configured grant Type 1 according to the stored configuration, if any, and to start in the symbol according to rules in subclause 5.8.2.
On the inactive BWP for each activated Serving Cell configured with a BWP, the MAC entity shall:
1>	not transmit on UL-SCH; 
1>	not transmit on RACH;
1>	not monitor the PDCCH;
1>	not transmit PUCCH;
1>	not receive DL-SCH;
1>	clear any configured downlink assignment and configured uplink grant of configured grant Type 2;
1>	suspend any configured uplink grant of configured Type 1.
Upon initiation of the Random Access procedure, the MAC entity shall:
1>	if PRACH resources are configured for the active UL BWP:
2>	perform the Random Access procedure on the active DL BWP and UL BWP;
1>	else (i.e. PRACH resources are not configured for the active UL BWP):
2>	switch to initial DL BWP and UL BWP;
2>	perform the Random Access procedure on the initial DL BWP and UL BWP.
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 switch 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 BWP-InactivityTimer and the Default-DL-BWP is configured, the MAC entity shall for each activated Serving Cell:
1>	if the Default-DL-BWP is configured, and the active DL BWP is not the BWP indicated by the Default-DL-BWP; or:
1>	if the Default-DL-BWP is not configured, and the active DL BWP is not the initial BWP:
2>	if a PDCCH indicating downlink assignment is received on the active BWP; or
2>	if a PDCCH for BWP switching is received on the active DL BWP, and the MAC entity switches the active BWP:
3>	start or restart the BWP-InactivityTimer associated with the active DL BWP;
2>	if Random Access procedure is initiated:
3>	stop the BWP-InactivityTimer;
2>	if BWP-InactivityTimer associated with the active DL BWP expires:
3>	if the Default-DL-BWP is configured:
4>	perform BWP switching to a BWP indicated by the Default-DL-BWP;
3>	else:
4>	perform BWP switching to the initial DL BWP.
-------------------------------------------------------------------------------------------------------
3. Summary
Based on the discussion and identified observations in this contribution, we propose followings:

Proposal 1: For a serving cell (regardless of whether it is PCell or SCell), Default-DL-BWP and BWP-InactivityTimer are configured together, or none are configured.
Proposal 2: RAN2 accept the following modification on the relevant text in 38.321:
	[…]
If BWP-InactivityTimer and the Default-DL-BWP is configured, the MAC entity shall for each activated Serving Cell:
1>	if the Default-DL-BWP is configured, and the active DL BWP is not the BWP indicated by the Default-DL-BWP; or:
1>	if the Default-DL-BWP is not configured, and the active DL BWP is not the initial BWP:
[…]


Proposal 3: In case of TDD (i.e. unpaired spectrum), a BWP-pair is identified by BWP-pair-index which comprises a DL-BWP-index and a UL-BWP-index.
Proposal 4: In case of TDD (i.e. unpaired spectrum), Default-DL-BWP is the DL BWP in the BWP pair which is identified by the same value as defaultDownlinkBwp-Id. 
Proposal 5: RAN2 agrees the following proposed text which includes corrections of above proposals and some minor editorial ones.
----------------------------------------------------------------------------------------------------------------
5.15	Bandwidth Part (BWP) operation
A Serving Cell may be configured with at most four BWPs per link (i.e. DL, UL or SUL), and for an activated Serving Cell, there is always one active BWP among configured BWPs per link 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 is 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 either RRC or PDCCH (as specified in TS 38.213 [6]). For unpaired spectrum, a DL BWP is paired with a UL BWP, and BWP switching is common for both UL and DL. In addition, Default-DL-BWP is the DL BWP in the BWP pair which is identified by the same value as the index of Default-DL-BWP.
On the active BWP for each activated Serving Cell configured with a BWP, the MAC entity shall apply normal operations including:
1>	transmit on UL-SCH; 
1>	transmit on RACH;
1>	monitor the PDCCH;
1>	transmit PUCCH;
1>	receive DL-SCH;
1>	(re-)initialize any suspended configured uplink grants of configured grant Type 1 according to the stored configuration, if any, and to start in the symbol according to rules in subclause 5.8.2.
On the inactive BWP for each activated Serving Cell configured with a BWP, the MAC entity shall:
1>	not transmit on UL-SCH; 
1>	not transmit on RACH;
1>	not monitor the PDCCH;
1>	not transmit PUCCH;
1>	not receive DL-SCH;
1>	clear any configured downlink assignment and configured uplink grant of configured grant Type 2;
1>	suspend any configured uplink grant of configured Type 1.
Upon initiation of the Random Access procedure, the MAC entity shall:
1>	if PRACH resources are configured for the active UL BWP:
2>	perform the Random Access procedure on the active DL BWP and UL BWP;
1>	else (i.e. PRACH resources are not configured for the active UL BWP):
2>	switch to initial DL BWP and UL BWP;
2>	perform the Random Access procedure on the initial DL BWP and UL BWP.
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 switch 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 BWP-InactivityTimer and the Default-DL-BWP is configured, the MAC entity shall for each activated Serving Cell:
1>	if the Default-DL-BWP is configured, and the active DL BWP is not the BWP indicated by the Default-DL-BWP; or:
1>	if the Default-DL-BWP is not configured, and the active DL BWP is not the initial BWP:
2>	if a PDCCH indicating downlink assignment is received on the active BWP; or
2>	if a PDCCH for BWP switching is received on the active DL BWP, and the MAC entity switches the active BWP:
3>	start or restart the BWP-InactivityTimer associated with the active DL BWP;
2>	if Random Access procedure is initiated:
3>	stop the BWP-InactivityTimer;
2>	if BWP-InactivityTimer associated with the active DL BWP expires:
3>	if the Default-DL-BWP is configured:
4>	perform BWP switching to a BWP indicated by the Default-DL-BWP;
3>	else:
4>	perform BWP switching to the initial DL BWP.
-------------------------------------------------------------------------------------------------------
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