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1. Introduction
At RAN2 #101bis, RAN2 agreed as follows:
=>	At P/SCell addition and at HO it shall be possible that the UE immediately uses a BWP as configured by the network and not be limited to initially using the Initial BWP as in system information (which may be limited in bandwidth).
An email discussion took place after the #101bis meeting, focusing on RRC triggered activation [101bis#40] [NR]. Since the email discussion paid attention to the other aspects and is not likely to conclude to work on the above agreement, this paper attempts to investigate how to iron out the limitation as stated in the agreement.
2. Discussion
2.1. Clarification on bandwidth limitation
At first, the UE acquire the bandwidth of initial BWP via MIB (P-BCH). MIB includes pdcch-ConfigSIB (a.k.a RMSI-PDCCH-Config in RAN1 specifications), which provides the number of PRBs for CORESET #0. CORESET #0 is used at least for SIB1. The number of PRBs supported for CORESET #0 is limited to 24, 48 and 96 PRBs. In addition, ServingCellConfigCommon allows the NW to configure the bandwidth of initial DL/UL BWP up to 275 PRBs (by locationAndBandwidth in BWP-DownlinkCommon/UplinkCommon). Unless configured differently in ServingCellConfigCommon, the bandwidth of initial BWP follows the one obtained by MIB. This is the detailed limitation as stated in the agreement.
Observation:	While the specification supports the carrier bandwidth up to 275 PRBs, the bandwidth of initial BWP is limited to 24, 48 and 96 PRBs, if the bandwidth obtained in MIB is used as it is.
2.2. Analysis on resolving the bandwidth limitation
There was a contribution to clarify how to configure the bandwidth in accordance with the UE feature of basic BWP operation [3]. The functional components of basic BWP operation are excerpted from the L1 feature list below [4]. The basic BWP operation is supposed to be mandatory without capability signalling. As the first step, this sub-clause looks into how the bandwidth limitation can be ironed out for a UE supporting this basic operation.
Table 2-1:	Functional components of basic BWP operation
	Features
	#
	Feature group
	Components
	Note
	RAN WG recommendation

	6. CA/DC, BWP, SUL
	6-1
	Basic BWP operation
	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
	This feature should be mandatory for at least BWPs which is the same as the set of specified channel BW.
RAN4 may discuss other BW requirements.
UE-specific RRC configured DL/UL BWP can have the same or different numerology from the initial active DL/UL BWP
	[Mandatory without capability signaling]


For the basic BWP operation, the UE is capable of configuring the following two options:
Option 1:	BWP-DownlinkCommon/UplinkCommon for initialDownlink/UplinkBWP (BWP ID #0) plus BWP-Downlink/Uplink for one configured downlink/uplinkBWP (BWP ID #1)
Option 2:	BWP-DownlinkCommon/UplinkCommon and BWP-DownlinkDedicated/UplinkDedicated for initialDownlink/UplinkBWP (BWP ID #0)
2. 
2.1. 
2.2. 
2.2.1 .	Analysis of Option #1
With regards to Option 1, The solution is straight forward that the NW configures wider bandwidth for BWP #1 than the one for BWP #0. The NW can leverage the wider bandwidth to communicate with UE no matter how the bandwidth initial BWP is. For PCell, BWP #1 can be added by reconfiguration after the RRC connection setup. For PSCell and SCell in EN-DC, it can be done when adding PSCell/SCell. On the other hand, for PSCell and SCell, the current RRC (38.331 v15.1.0) defines the following conditional presence to BWP-DownlinkDedicated/UplinkDedicated of initialDownlink/UplinkBWP such that it is mandatory present. To work Option 1 for PSCell and SCell, these dedicated part of initialDownlink/UplinkBWP should be optional present.
	Conditional Presence
	Explanation

	ServCellAdd
	This field is mandatory present upon serving cell addition (for PSCell and SCell). It is optionally present, Need M otherwise.



This option solves the requirement of 6-1, as RAN2 assuming that even though we have two BWPs that the UE sees (BWP ID#0 and BWP ID#1), only BWP ID#1 is the BWP that is configured to the UE by dedicated RRC message and so considered as only one UE configured RRC BWP. 
There is another implication from this. RAN1 is not yet aware of this way of seeing the BWP configurations, and in the specification 38.212 section 7.3.1.2, the formula used to calculate the BWP bit-width size for DCI still considers the option #1 configuration to have two BWPs and so a ‘1’ bit BWP field in the DCI. But 6-1 operation assumes that DCI-based switching is not needed, and there can be a mismatch between RAN1 and RAN2 in this area.
We propose that the RAN1 specification is to be updated that for UEs which only support 6-1 configuration do not use the bitwidth calculation logic for any configuration (including the option #1). An LS can be sent to RAN1 on this. 
2.2.2 .	Analysis of Option #2
With regards to Option 2, as explained in sub-clause 2.1, the band width of initial BWP can be configured in the common configuration of BWP via ServingCellConfigCommon. From signalling point of view, ServingCellConfigCommon can be included in both SIB1 and RRCReconfiguration. Nevertheless, the common configuration in RRCReconfiguration must be the same as in SIB1 due to the following reasons:
-	For standalone operation, the information provided in ServingCellConfigCommon (which includes the common part of the initial BWP configuration) must match the values provided in SIB1. Hence, the NW cannot use the reconfigurationWithSync to replace the values in SIB1 by other values, in practice.
-	For PSCell and SCell, the UE does not read system information. However, the UE must read MIB from the PSCell and would override parameters previously received in ServingCellConfigCommon (e.g. CORESET etc.) by the latest MIB values. If we use ANR, the UE will read SIB1 of the PSCell and apply those values.
-	For SCells, the UE does not read MIB and SIB so far in Rel-15. However, it may have to do that in the future if MBMS or D2D is introduced in a similar way as in LTE.
For option 2, especially for PCell, the NW should be able to set the wider bandwidth in SIB1, while the NW must ensure the bandwidth of initial BWP configured in ServingCellConfigCommon is the same for SIB1 and RRCReconfiguration. This aspect is applied even for PSCell and SCell in EN-DC where SIB is broadcast. It is noted that even though the wider bandwidth is configured in SIB1, the UE still follows the CORESET configurations for receiving PDCCH. The wider bandwidth is leveraged for transmitting and receiving PDSCH/PUSCH.
3. Summary and proposal
This paper investigated how to iron out the bandwidth limitation as stated in the agreement made at RAN2 #101bis. From signalling viewpoints, the limitation can be ironed out. On the other hand, some agreements would be worthwhile building a common consensus, which would also avoid IOT problems in future. Therefore, the followings are proposed:
Proposal 1:	For basic BWP operation (#6-1 in L1 feature list), the UE can be configured with the following options:
Option 1:	BWP-DownlinkCommon/UplinkCommon for initialDownlink/UplinkBWP (BWP ID #0) plus BWP-Downlink/Uplink for one configured downlink/uplinkBWP (BWP ID #1);
Option 2:	BWP-DownlinkCommon/UplinkCommon and BWP-DownlinkDedicated/UplinkDedicated for initialDownlink/UplinkBWP (BWP ID #0).
Proposal 2:	(To clarify that Option 1 works) For PSCell and SCell, BWP-DownlinkDedicated/UplinkDedicated of initialDownlink/UplinkBWP is optional present.
Proposal 3:	(To clarify that Option 1 works) Send an LS to RAN1 to add a clarification in RAN1 specification 36.212 stating that for the UE which only support option 6-1 (and do not support 6-2), the BWP bitwidth calculation logic does not apply.
Proposal 4:	 (To clarify that Option 2 works) For initial BWP, SIB1 can broadcast wider bandwidth than the one obtained from MIB.
Proposal 4a:	In this case, upon receiving SIB1, the UE applies the received bandwidth to initialDownlink/UplinkBWP. Otherwise (i.e. SIB1 does not broadcast the bandwidth of initial Downlink/UplinkBWP), the UE continues to use the bandwidth obtained via MIB.
Proposal 5:	The network shall ensure that the common configuration in RRCReconfiguration is the same as in SIB1 (including the bandwidth of initial BWP).
If Proposals are agreed, it would be better to cross check with RAN1 if it works properly from PHY viewpoints. The following is proposed as well:
[bookmark: _GoBack]Proposal 6:		Send an LS to RAN1 to cross check the proposals from PHY viewpoints.
A draft LS is available in [5].
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