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Introduction
The issues discussed in this contribution are: 
· BWP
· DCI format size determination without CORESET#0
· On centre frequency with BWP configuration option 1 and 2
· TP clarification on BWP configuration
· BWP features
· CA
· Scell activation from RAN1 perspective

[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Remaining aspects of BWPs
DCI format size determination without CORESET#0
In RAN#94, the following difficult agreement has been reached
Agreements:
· Modify the agreements in RAN1#92bis as follows.
· When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by
· For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWPCORESET#0
· For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled
· Otherwise, for format 0-0/1-0, the size is given by the initial DL BWPCORESET#0
· For DCI format 1-0 in CSS with P-RNTI, SI-RNTI, RA-RNTI, C-RNTI, CS-RNTI, or TC-RNTI:
· the RB numbering for the scheduled PDSCH starts from the lowest RB in the CORESET the DCI is received in
· the maximum number of RBs possible to indicate in the DCI is given by the size of the initial DL BWPCORESET#0.
· Payload sizes for 2-2 and 2-3 are padded (if needed) to match the size of formats 0-0/1-0 as defined by the initial BWP in CSS
· Modify the agreements in RAN1#91 as follows if Option #2 is supported in PCell
· CORESET configured by RMSI is confined within the initial DL BWPthe bandwidth of CORESET#0
· For PCell, the initial DL BWP can be configured in SIB1 to be the same as or different with the initial DL BWP as initially defined by CORESET#0
· The initial DL BWP configured in SIB1 includes the bandwidth of CORESET#0
· If the initial DL BWP configured by SIB1 is different with the initial DL BWP as initially defined by CORESET#0, the configuration of the initial DL BWP configured by SIB1 is applicable after the initial access
· For PSCell and SCell, the initial DL BWP of a cell can be configured to be the same as or different with the initial DL BWP as defined by CORESET#0 of the cell
· The initial DL BWP of a cell includes the bandwidth of CORESET#0 of the cell
· Note: RAN1 assumes that the above agreements related to PCell, PSCell and SCell have no RAN1 specification impact and will be captured in RAN2 specs
· Send LS to RAN2 to ask RAN2 to capture the above agreements related to PCell, PSCell and SCell in RAN2 specs, draft LS in R1-1810000, which is approved with final LS in R1-1810002

The consequence of the above agreement is that CORESET#0 has to be configured for a UE to receive DCI format size 1_0 at least in CSS. 
Observation-1: A UE has to be configured with CORESET#0 to receive DCI format size 1_0 at least in CSS on a serving cell. 
However, it seems that there are two scenarios for which the CORESET#0 cannot be configured according to current RAN2 spec:
· Scenario 1: PScell with SSB not configuring CORESET#0. 
· Scenario 2: Scell without SSB
In Scenario 1, the potential issue stems from the fact that ssb-SubcarrierOffset indicates that no CORESET#0 is configured and pdcch-ConfigSIB1 then points to SSB with CORESET#0. Obviously, this SSB does not transmit SIB1.
Now if controlResourceSetZero is configured in pdcch-ConfigCommon for the PScell, the 4bits will be different from those in pdcch-ConfigSIB1 (which are not even read by R15 UE)
	controlResourceSetZero
Parameters of the common CORESET#0. The values are interpreted like the corresponding bits in MIB pdcch-ConfigSIB1. Even though this field is only configured in the initial BWP (BWP#0) controlResourceSetZero can be used in search spaces configured in other DL BWP(s) than the initial DL BWP if the conditions defined in 38.213, section 10 are satisfied.



However, the MIB pdcch-ConfigSIB1 was used to indicate a different parameter, and in fact CORESET#0 was not configured by MIB. Moreover, currently there is no restriction that bits have to match the one in MIB.   
Observation-2: There is no consistency issue in RAN2 with configuring the controlResourceSetZero on PScell, if MIB on the PScell does not configure CORESET#0
In Scenario 2, ControlResourceSetZero cannot be configured because it is configured with respect to SSB, and SSB is not present in the Scell. In this particular Scenario 2 commonControlResourceSet can be configured with index#0. This should not cause any consistency issued, because if Scell does not contain SSB, no SIB1 can be broadcast now or in future. 
Proposal-1: Kindly inform RAN2, that for at least Scell without SSB, from RAN1 perspective, commonControlResourceSet can be configured with index#0. 
On centre frequency of BWP configuration Option 1 and Option 2
The second issue related to Option 2 is a center frequency handling. Based on RAN1 agreement made long time ago, in TDD, BWPs with the same index share the same center frequency. And, in RAN1#94 it has been agreed that Initial DL BWP configured in SIB1 (in Option 2) becomes active only after initial access. 
Now looking at the RF aspects in initial access. In Option 1 depicted in Figure 1, UE performing RACH needs to first open the RF BW to cover Initial UL BWP that is larger than Initial DL BWP. In Option 2, UE performing RACH needs to first open but as well retune RF BW to the centre of Initial UL BWP, as shown in Figure 2. This however does not have any impact on power consumption of idle UEs, because broadcast would be coming only within the span of CORESET#0. Only when UE sends PRACH it modifies RF, which is the case for both Option 1 and Option 2. 


Figure 1 Center frequency in configuration Option 1 on Pcell



Figure 2 Center frequency in configuration option 2 on Pcell

Observation-3: In BWP configuration option 2, an idle UE retunes centre frequency to the centre of Initial UL BWP#0 configured in SIB1 to perform RACH.
On BWP configuration
It seems that definition of a common PRB  is missing in specifications TS 38.211-214. Therefore, we suggest defining the parameter in TS 38.213. 
TP for TS38.213 sub-clause 12:
	For each DL BWP or UL BWP in a set of DL BWPs or UL BWPs, respectively, the UE is provided the following parameters for the serving cell as defined in [4, TS 38.211] or [6, TS 38.214]:
-	a subcarrier spacing by higher layer parameter subcarrierSpacing
-	a cyclic prefix by higher layer parameter cyclicPrefix

-	a first common PRB  and a number of contiguous PRBs   by higher layer parameter locationAndBandwidth that indicates is interpreted an offset  and length  as RIV according to [4, TS 38.214], setting , and the first common PRB is a PRB offset relative to the PRB indicated by higher layer parameters offsetToCarrier andfor the subcarrierSpacing
-	an index in the set of DL BWPs or UL BWPs by respective higher layer parameter bwp-Id
-	a set of BWP-common and a set of BWP-dedicated parameters by higher layer parameters bwp-Common and bwp-Dedicated [12, TS 38.331]




Basic BWP operation and BWP adaptation with dynamic switching
The UE features for BWP are the following:
	6. CA/DC, BWP, SUL
	6-1
	Basic BWP operation with restriction
	
1) 1 UE-specific RRC configured DL BWP per carrier
2) 1 UE-specific RRC configured UL BWP per carrier

3) RRC reconfiguration of any parameters related to BWP

4) BW of a UE-specific RRC configured BWP includes BW of the initial DL BWP and SSB for Pcell/PScell (if configured)  and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell

	
	6-1a
	BWP operation without restriction on BW of BWP(s)
	1) BW of UE-specific RRC configured BWP may not include BW of the initial DL BWP and SSB for PCell/PScell and BW of BWP may not include SSB for SCell

	
	6-2
	Type A BWP adaptation with same numerology 
	
1) Up to 2 UE-specific RRC configured DL BWPs per carrier
2) Up to 2 UE-specific RRC configured UL BWPs per carrier

[bookmark: _Hlk514747025]3) Active BWP switching by DCI and timer
4) Same numerology for all the UE-specific RRC configured BWPs per carrier
5) BW of a UE-specific RRC configured BWP includes BW of the initial DL BWP and SSB for Pcell/PScell and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell


	
	6-3
	Type B BWP adaptation with same numerology
	1) Up to 4 UE-specific RRC configured DL BWPs per carrier
2) Up to 4 UE-specific RRC configured UL BWPs per carrier

 
3) Active BWP switching by DCI and timer
4) Same numerology for all the UE-specific RRC configured BWPs per carrier
5) BW of a UE-specific RRC configured BWP includes BW of the initial DL BWP and SSB for Pcell/PScell and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell



Features 6-2 and 6-3, seems to be the next implementation delta from the mandatory feature 6-1. And we think that it should be clarified what scenarios should be supported with this optional feature. To our understanding, feature 6-2 supports 2 dedicated BWPs plus initial active BWP, i.e. switching DCI-based switching between 3 BWPs total is supported by feature 6-2 (see RAN2 configuration Option 1 in Section 2). It should be clarified that numerology of initial active BWP should be the same as numerology of 2 UE-specific RRC configured DL BWPs for feature 6-2 and similarly for features 6-3.
Proposal-2: Feature 6-2/6-3 (Type A/B BWP adaptation with same numerology): Clarify that the initial active BWP (configured by MIB, SIB1 and/or dedicated RRC) should be of the same numerology as numerology of UE-specific RRC configured DL BWPs.
 
Remaining aspects of CA
Scell activation
In RAN1#94b, three companies submitted three different proposals on RAN1 part of Scell activation, which determines the time between PDSCH carrying MAC-CE sent in slot n and time when UE starts to perform Scell activation.  
TS 38.213 sub-clause 4.3 contains:
	

When a UE receives an activation command [11, TS 38.321] for a secondary cell in slot , the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133] and no earlier than slot , except for the following:

-	the actions related to CSI reporting on a serving cell that is active in slot 

-	the actions related to the sCellDeactivationTimer associated with the secondary cell [11, TS 38.321] that the UE applies in slot 


-	the actions related to CSI reporting on a serving cell which is not active in slot that the UE applies in the earliest slot after  in which the serving cell is active.


If a UE receives a deactivation command [11, TS 38.321] for a secondary cell or the sCellDeactivationTimer associated with the secondary cell expires in slot , the UE applies the corresponding actions in [11, TS 38.321] no later than the minimum requirement defined in [10, TS 38.133], except for the actions related to CSI reporting on a serving cell which is active which the UE applies in slot .



The three proposals to define  were the following:
· [1]:  
· μ is the minimum among the subcarrier spacings of SCells to be activated/deactivated
· [2]: 
· μ is minimum of {μ of PDSCH with activation command, μ of PUCCH with HARQ-ACK for activation command}
· [3]: k is set to k1 
· k1 is the PDSCH-to-HACK-ACK timing indicator in the DCI scheduling the PDSCH with the activation MAC CE
· k1 is defined in the numerology of the PUCCH containing the HARQ-ACK for the activation command 

From RAN1 perspective the delay  should consist from time needed to provide ACK for the MAC, which is a K1 indicated DCI scheduling PDSCH carrying MAC-CE, plus processing time at gNB for HARQ-ACK interpretation, which could be numerology specific and set to 3ms for FR1 and 2ms for FR2.
[bookmark: _GoBack]Proposal-3: From RAN1 perspective, the delay  for SCell activation is set to  for FR1 and  for FR2 
· is the PDSCH-to-HACK-ACK timing indicator in the DCI scheduling the PDSCH with the activation MAC CE
·  is defined in the numerology of the PUCCH containing the HARQ-ACK for the activation command 
    
Conclusions
[bookmark: OLE_LINK43][bookmark: OLE_LINK44][bookmark: OLE_LINK34][bookmark: OLE_LINK35]In this contribution, we have discussed aspects of BWPs and CA. We have the following observations and proposals:
Observation-1: A UE has to be configured with CORESET#0 to receive DCI format size 1_0 at least in CSS on a serving cell. 
Observation-2: There is no consistency issue in RAN2 with configuring the controlResourceSetZero on PScell, if MIB on the PScell does not configure CORESET#0
Proposal-1: Kindly inform RAN2, that for at least Scell without SSB, from RAN1 perspective, commonControlResourceSet can be configured with index#0. 
Observation-3: In BWP configuration option 2, an idle UE retunes centre frequency to the centre of Initial UL BWP#0 configured in SIB1 to perform RACH.
Proposal-2: Feature 6-2/6-3 (Type A/B BWP adaptation with same numerology): Clarify that the initial active BWP (configured by MIB, SIB1 and/or dedicated RRC) should be of the same numerology as numerology of UE-specific RRC configured DL BWPs.
Proposal-3: From RAN1 perspective, the delay  for SCell activation is set to  for FR1 and  for FR2 
· is the PDSCH-to-HACK-ACK timing indicator in the DCI scheduling the PDSCH with the activation MAC CE
·  is defined in the numerology of the PUCCH containing the HARQ-ACK for the activation command 
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