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Introduction
Some remaining issues of BWP are discussed in this contribution, and the corresponding text proposals are proposed based on the specification TS 38.213 V15.0.0 and TS 38.211 V15.0.0.
Discussion
Initial active BWP 
The agreements on the number of dedicated BWP configurations from RAN1#90Bis are reached:
	Agreements:
· For each serving cell, the maximal number of DL/UL BWP configurations is
· For paired spectrum: 4 DL BWPs and 4 UL BWPs
· For unpaired spectrum: 4 DL/UL BWP pairs
· For SUL: 4 UL BWPs



The agreements on the initial DL/UL BWP from RAN2#AH1801 are reached:
	=>	The initial DL/UL BWP has a Bwp ID (fixed in the spec, e.g. 0) but the Bwp ID is not explicitly signalled in configuration, but may be referred to by other RRC signalling.



The UL or DL BWP configurations in ASN.1 are captured as following:
ServingCellConfig ::=		SEQUENCE {
	-- L1 parameters:

	tdd-UL-DL-ConfigurationDedicated	TDD-UL-DL-ConfigDedicated													OPTIONAL, -- Cond TDD

	-- The dedicated (UE-specific) configuration for the initial downlink bandwidth-part.
	initialDownlinkBWP					DownlinkBWP-Dedicated														OPTIONAL,	-- Cond ServCellAdd

	-- List of additional downlink bandwidth parts to be released. (see 38.211, 38.213, section 12). 
	downlinkBWP-ToReleaseList			SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id									OPTIONAL,	-- Need N
	-- List of additional downlink bandwidth parts to be added or modified. (see 38.211, 38.213, section 12). 
	downlinkBWP-ToAddModList			SEQUENCE (SIZE (1..maxNrofBWPs)) OF DownlinkBWP

								
OPTIONAL, 	-- Need N

[bookmark: _Hlk508205041]	-- If configured for an SpCell, this field contains the ID of the DL BWP to be activated upon performing the reconfiguration 
	-- in which it is received. If the field is absent, the RRC reconfiguration does not impose a BWP switch (corresponds to L1 
	-- parameter 'active-BWP-DL-Pcell'). 
	-- If configured for an SCell, this field contains the ID of the downlink bandwidth part to be used upon MAC-activation of an  SCell. 
	-- If not provided, the UE uses the default BWP.
	-- The initial bandwidth part is referred to by BWP-Id = 0.
	firstActiveDownlinkBWP-Id			BWP-Id																		OPTIONAL,	-- Need R

	-- The duration in ms after which the UE falls back to the default Bandwidth Part. (see 38.321, section 5.15) 
	-- The value 0.5 ms is only applicable for carriers >6 GHz. 
	-- When the network releases the timer configuration, the UE stops the timer without swithching to the default BWP.
	bwp-InactivityTimer					SetupRelease { ENUMERATED { 
													ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40,ms50, ms60, ms80,
													ms100, ms200, ms300, ms500, ms750, ms1280, ms1920, ms2560, spare10, spare9, spare8, spare7, 
                                		            spare6, spare5, spare4, spare3, spare2, spare1 } }				OPTIONAL,	--	Need M	

	-- Corresponds to L1 parameter 'default-DL-BWP'. The initial bandwidth part is referred to by BWP-Id = 0.
	-- ID of the downlink bandwidth part to be used upon expiry of txxx.
	-- This field is UE specific. When the field is absent the UE uses the the initial BWP as default BWP.
	-- (see 38.211, 38.213, section 12 and 38.321, section 5.15)
	defaultDownlinkBWP-Id			BWP-Id								OPTIONAL, 	-- Need M

	uplinkConfig						UplinkConfig															OPTIONAL,	-- Cond ServCellAdd-UL

DownlinkBWP ::= 					SEQUENCE {
	-- An identifier for this bandwidth part. Other parts of the RRC configuration use the BWP-Id to associate themselves with a particular bandwidth part. The BWP ID=0 is always associated with the initial BWP and may hence not be used here. (in other bandwidth parts).
	-- The NW may trigger the UE to swtich UL or DL BWP using a DCI field. The four code points in that DCI field map to the RRC-configured 
	-- BWP-ID as follows: For up to 3 configured BWPs (in addition to the initial BWP) the DCI code point is equivalent to the BWP ID 
	-- (initial = 0, first dedicated = 1, ...). If the NW configures 4 dedicated bandwidth parts, they are identified by DCI code 
	-- points 0 to 3. In this case it is not possible to switch to the initial BWP using the DCI field.
	-- Corresponds to L1 parameter 'DL-BWP-index'. (see 38.211, 38.213, section 12)
	bwp-Id								BWP-Id,
	bwp-Common							DownlinkBWP-Common												OPTIONAL,	-- Need M
	bwp-Dedicated						DownlinkBWP-Dedicated											OPTIONAL,	-- Need M
	...
}

BWP-Id ::=							INTEGER (0..maxNrofBWPs)

maxNrofBWPs					INTEGER ::= 4		-- Maximum number of BWPs per serving cell
According to the agreements from RAN1 and ASN.1 from RAN2, the maximal number of DL/UL BWP configurations is 4. Depending on network implementation, there are two cases for BWP configurations:
Case1: NW can configure up to 3 dedicated BWPs in addition to the initial active BWP, a total of 4 BWPs can be used for a UE. 
The initial BWP is referred to by BWP-Id 0, but this BWP ID is not explicitly signalled in configuration. The other BWPs are referred to by BWP-Id 1 to 3. According to RAN1, a scheduling DCI is used to switch UL or DL BWP, in this case, up to these four BWPs (up to 3 dedicated BWPs in addition to the initial active BWP) are identified by DCI code points 0 to 3, and the initial BWP is referred to point 0, which means that a configured BWP can be switched to the initial active BWP by the scheduling DCI if the code point is 0 in DCI.
Case2: NW can configure 4 dedicated BWPs for a UE, no BWP ID is assigned to the initial active BWP
In this case, NW configures 4 dedicated BWPs, the value range of BWP ID for these dedicated BWPs is from 1 to 4 explicitly signalled in configuration. When a scheduling DCI is used to switch UL or DL BWP, these four dedicate BWPs are identified by DCI code points 0 to 3 correspondingly. Since a total number of points for BWP switching in DCI is 4, and there is no corresponding point for initial active BWP in this case, it is not possible for the network to switch a configured BWP to the initial active BWP by the scheduling DCI explicitly. The UE could activate the initial BWP by:
	1) BWP inactive timer if no default BWP is indicated explicitly.
	2) UE triggered RACH if no PRACH resource is configured in active BWP
3) UE released RRC connection to enter into IDLE/INACTIVE mode
To our understanding, the agreements on the initial active BWP from RAN2 have an impact on the physical layer, so that should be captured in the corresponding RAN1 specifications.
Proposal 1: Capture the agreements on the initial active BWP from RAN2 in the corresponding RAN1 specifications.
A proposed changes can be as a reference in the fourth chapter.

The reference location for PointA
In current 38.211, the reference location and configuration for Point A is described as follows:
-----------------------------------------------------Spec text start---------------------------------------------------------
[bookmark: _Toc500952621]4.4.4.2	Point A
Point A serves as a common reference point for resource block grids and is obtained from the following higher-layer parameters
-	PRB-index-DL-common for a PCell downlink represents the frequency offset between point A and the lowest subcarrier of the lowest resource block of the SS/PBCH block used by the UE for initial cell selection;
-	PRB-index-UL-common for a PCell uplink in paired spectrum represents the frequency offset between point A and the frequency location based on ARFCN of the uplink indicated in SIB1;
-	PRB-index-UL-common for a PCell uplink in unpaired spectrum represents the frequency offset between point A and the lowest subcarrier of the lowest resrouce block of the SS/PBCH block used by the UE for initial cell selection;
-	PRB-index-DL-Dedicated for an SCell downlink represents the frequency offset between point A and the frequency location based on ARFCN in the higher-layer SCell configuration;
-	PRB-index-UL-Dedicated for an SCell uplink represents the frequency offset between point A and the frequency location based on ARFCN in the higher-layer SCell configuration;
-	PRB-index-SUL-common for a supplementary uplink represents the frequency offset between point A and the frequency location based on ARFCN in the higher-layer SUL configuration.
All the above parameters are expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and 60 kHz subcarrier spacing for FR2.
-----------------------------------------------------Spec text end----------------------------------------------------------

According to the description of the specification, the point A offset in the unit of PRB is indicated based on 15KHz SCS for FR1 and 60KHz SCS for FR2, and the reference location for Point A is the lowest subcarrier of the lowest resource block of the SS/PBCH block used by the UE for initial cell selection, but it is not clear that whether the lowest resource block of the SS/PBCH block is the common resource block used for RMSI acquisition or the common resource block based on 15kHz SCS for FR1 or 60kHz SCS for FR2.




For the RMSI reception, the quantity  should be indicated by PBCH, which is the subcarrier offset from subcarrier 0 in common resource block  to subcarrier 0 of the SS/PBCH block. If the SCS for RMSI is larger than the SCS for SSB, such as 30kHz SCS for RMSI and 15kHz SCS for SSB in FR1, common resource block  can cross one common resource block of 15kHz SCS (e.g. common resource block with index 16 in the figure below), and the reference location for RMSI is the common resource blockwith index 8 based on 30kHz SCS or with index 16 based on 15kHz SCS.
[image: ]
Figure1 Point A offset reference location
There are two options for the reference location for point A offset indicator:
Option1: the boundary of the closest reference common resource block is used for Point A offset indicator.
· The reference common resource block is based on 15kHz SCS for FR1 or 60kHz SCS for FR2
· Such as the common resource block with index17 based on 15kHz SCS in figure1 is used for Point A offset indicator.

Option2: the boundary of the common resource block based on the SCS for RMSI is used for Point A offset indicator.
· Such as the common resource block with index16 based on 15kHz SCS in figure1 is used for Point A offset indicator
For the alignment and simplicity, the option2 is better.
Proposal 2: The same reference location (the same common resource block) as that for RMSI acquisition is used for Point A offset indicator.

The start location for BWP
In current 38.211, the related BWP description are as follows:
-----------------------------------------------------Spec text start---------------------------------------------------------
[bookmark: _Toc500952617][bookmark: _Toc500952623][bookmark: _Toc500952625]4.4.2	Resource grid







[bookmark: _Hlk505670522]For each numerology and carrier, a resource grid of  subcarriers and  OFDM symbols is defined, starting at common resource block  indicated by higher-layer signalling. There is one set of resource grids per transmission direction (uplink or downlink) with the subscript set to DL and UL for downlink and uplink, respectively. When there is no risk for confusion, the subscript  may be dropped. There is one resource grid for a given antenna port , subcarrier spacing configuration , and transmission direction (downlink or uplink). 
4.4.4.4	Physical resource blocks





Physical resource blocks are defined within a bandwidth part and numbered from 0 to  where  is the number of the bandwidth part. The relation between the physical resource block  in bandwidth part  and the common resource block  is given by



where  is the common resource block where bandwidth part starts relative to common resource block 0.
4.4.5	Bandwidth part






[bookmark: _Hlk505623685][bookmark: _Hlk505623516][bookmark: _Hlk505623622]A bandwidth part is a  subset of contiguous common resource blocks defined in clause 4.4.4.3 for a given numerology  in bandwidth part  on a given carrier. The starting position  and the number of resource blocks  in a bandwidth part shall fulfil and , respectively.
……
-----------------------------------------------------Spec text end----------------------------------------------------------



For each numerology and carrier, the resource grid starts at a common resource block  indicated by higher-layer signaling and the carrier bandwidth based on the number of RBs is indicated by higher-layer signaling. A starting position  is the common resource block where bandwidth part starts relative to common resource block 0. 
[image: ]






Since a BWP is a subset of contiguous common resource blocks for a given SCS on a given carrier, the start position for a specific BWP should be in the range of common resource blocks used for the given carrier. The common resource blockis the starting position for a special carrier, the carrier bandwidth is RBs and the BWP bandwidth is , so the starting position for a BWP can start from the starting position for the carrier, but cannot cross the given carrier, that means it shall fulfil 


Proposal 3: Revise the condition range of a BWP start position on a given carrier from  to 
A proposed changes can be as a reference in the fourth chapter.

The condition on BWP-InactivityTimer
According to the 38.321 spec:
-----------------------------------------------------Spec text start---------------------------------------------------------
[bookmark: _Toc502437830]5.15	Bandwidth Part (BWP) operation
……
If the 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:
2>	if a PDCCH addressed to C-RNTI or CS-RNTI indicating downlink assignment or uplink grant is received on the active BWP; or
2>	if a MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment:
3>	if there is no ongoing random access procedure associated with this Serving Cell; or
3>	if the ongoing Random Access procedure associated with this Serving Cell is successfully completed upon reception of this PDCCH addressed to C-RNTI (as specified in subclauses 5.1.4 and 5.1.5):
4>	start or restart the bandwidthPartInactivityTimer associated with the active DL BWP.
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.
……
-----------------------------------------------------Spec text end----------------------------------------------------------
According to the spec, the condition on start or restart the bwp-InactivityTimer associated with the active DL BWP includes “if a MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment”, which should be captured to the 38.213 spec.
Proposal 4: Capture the condition on BWP inactivity timer increments including that if the UE does not transmit in a configured uplink grant or receive in a configured downlink assignment.  
A proposed changes can be as a reference in the fourth chapter.

Conclusion
In this contribution we have discussed some issues regarding BWP. We have the following proposals based on discussions above:
Proposal 1: Capture the agreements on the initial active BWP from RAN2 in the corresponding RAN1 specifications.
Proposal 2: The same reference location (the same common resource block) as that for RMSI acquisition is used for Point A offset indicator.


Proposal 3: Revise the condition range of a BWP start position on a given carrier from  to 
Proposal 4: Capture the condition on BWP inactivity timer increments including that if the UE does not transmit in a configured uplink grant or receive in a configured downlink assignment.  

Proposed text change 
For 38.213
Initial active BWP
Proposed changes:
/************************ Start of Text Proposal **************************/
[bookmark: _Ref496621482][bookmark: _Toc508784717][bookmark: _Toc492222145]12	Bandwidth part operation 
/************************ Unchanged parts omitted**************************/
A UE configured for operation in bandwidth parts (BWPs) of a serving cell, is configured by higher layers for the serving cell a set of at most four bandwidth parts (BWPs) for receptions by the UE (DL BWP set) in a DL bandwidth by parameter DL-BWP and a set of at most four BWPs for transmissions by the UE (UL BWP set) in an UL bandwidth by parameter UL-BWP for the serving cell. It is the network implementation whether up to 3 dedicated BWPs in addition to the initial active BWP or 4 dedicated BWPs are configured, DL or UL respectively.
An initial active DL BWP is defined by a location and number of contiguous PRBs, a subcarrier spacing, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space. For operation on the primary cell, a UE is provided by higher layer parameter initial-UL-BWP an initial active UL BWP for a random access procedure. If the UE is configured with a secondary carrier on the primary cell, the UE can be configured with an initial BWP for random access procedure on the secondary carrier. If up to 3 dedicated BWPs in addition to the initial active BWP are configured, the initial active BWP could be activated as dedicated BWP by scheduling DCI, fixed code point is 0 in DCI. If 4 dedicated BWPs are configured, it is not possible for the network to activate the initial active BWP by DCI explicitly, the code point 0 in DCI refers to a dedicated BWP ID. 
If a UE has dedicated BWP configuration, the UE can be provided by higher layer parameter Active-BWP-DL-Pcell a first active DL BWP for receptions and by higher layer parameter Active-BWP-UL-Pcell a first active UL BWP for transmissions on the primary cell. 
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/
The condition on BWP-InactivityTimer increment
Proposed changes:
/************************ Start of Text Proposal **************************/
12	Bandwidth part operation 
/************************ Unchanged parts omitted**************************/
If a UE is configured by higher layer parameter BWP-InactivityTimer a timer value for the primary cell [11, TS 38.321] and the timer is running, the UE increments the timer every interval of 1 millisecond for frequency range 1 or every 0.5 milliseconds for frequency range 2 if the UE does not detect a DCI format 1_1 for paired spectrum operation or if the UE does not detect a DCI format 1_1 or DCI format 0_1 for unpaired spectrum operation or if the UE does not transmit in a configured uplink grant or receive in a configured downlink assignment for an ongoing configured uplink grant or configured downlink assignment during the interval.  
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/
For 38.211
The start location for BWP
Proposed changes:
/************************ Start of Text Proposal **************************/
/************************ Unchanged parts omitted**************************/
4.4.5	Bandwidth part







A bandwidth part is a subset of contiguous common resource blocks defined in clause 4.4.4.3 for a given numerology  in bandwidth part  on a given carrier. The starting position  and the number of resource blocks  in a bandwidth part shall fulfiland , respectively.
/************************ Unchanged parts omitted**************************/
/************************ End of Text Proposal **************************/
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