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1	Introduction
Bandwidth parts have been discussed extensively in RAN2, but mostly from NSA viewpoint since they have been assumed to be common. However, there are still some aspects common to EN-DC and NR SA that seem to be unclear, based on the latest review of RRC. In this contribution, we discuss the BWP aspects common to EN-DC and SA.
2	Clarifications to BWP functionalities for EN-DC
2.1	Initial BWP configuration for handover and P/SCell addition
RAN2 sent LS R2-1808990 to RAN1 to request help on how to configure BWPs for UEs only supporting RRC-based BWP changes, with the following two options presented:
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).
RAN2 has now received reply LS from RAN1 on “bandwidth configuration for initial BWP” in R1-1807873, which indicates the following:
· Both option 1 and option 2 could be possible in RAN1
· Option 1 is already compatible with RAN1 specifications, but Option 2 may require some RAN1 modifications, at least DCI format 1_0 and 0_0 is dependent on initial DL BWP, therefore not having initial DL BWP or having initial DL BWP greater than CORESET#0 in serving cell would break the RAN1 specification. There could be also other aspects in RAN1 specification, which would require further investigations as RAN1 only did a cursory evaluation so far.
· It is up to RAN2 which option to choose for the signalling (i.e. RAN1 did not provide a clear preference)
We make the following quick observation based on the earlier RAN2 discussion and the latest RAN1 replies:
· The dilemma is applicable to both SA and NSA operation (since P/SCell addition is applicable for both).
· Option 1 can be considered to be in violation of the definition of UEs only supporting RRC-based BWP switch (henceforth called 6-1 UEs according to the UE capability group in the RAN1 feature list), since the definition only allows a single (dedicated) BWP to be configured for the UE. However, 6-1 UE is capable of supporting two BWPs (initial DL BWP from IA and RRC configured dedicated). Therefore, if initial DL BWP is restricted to be the same (in term of parameters) as one configured by MIB, there should be no issue for the UE.  
· Option 2 can be considered to be in violation of RAN2#101 agreement that the initial BWP is always configured as BWP#0 when any BWP is configured.
· It is not clear whether option 2 requires extensive changes in RAN1, while in RAN2 it clearly requires further changes.
Observation 1: Option 1 seems simpler from RAN1 perspective. 
Observation 2: It is not clear how many changes to RAN1 or RAN2 specifications would be needed due to Option 2.
Based on these, we would propose that RAN2 adopts the Option 1 as the baseline: This seems compatible with all existing RAN1 and RAN2 agreements.
Proposal 1: Adopt Option 1 as the BWP signalling for P/SCell addition and handover and send LS to RAN1 to inform them of this.
On the other hand, the BWP indication field (as specified in TS38.212) depends on the amount of configured (using MIB or RRC) BWPs, as shown in the TS38.212 excerpt below:
	
-	Bandwidth part indicator – 0, 1 or 2 bits as defined in Table 7.3.1.1.2-1. The bitwidth for this field is determined as bits, where 

-	 if the higher layer parameter BandwidthPart-Config configures up to 3 bandwidth parts and the initial bandwidth part is not included in higher layer parameter BandwidthPart-Config;

-	otherwise ;

-	 is the number of configured bandwidth parts according to higher layer parameter BandwidthPart-Config.



This seems to imply that option 1 would mean that 1-bit BWPI would always be present and set correctly for UE with 6-2 and higher capability– which might not be always desired in case the network doesn’t want to utilize the DCI-based switching for those UEs. RAN1 did already agree that UEs not supporting DCI-based switching will ignore the BWPI, but from RAN2 viewpoint, it might be simpler to indicate whether UE should follow the DCI indications or not.
Proposal 2: Support RRC configuration indicating whether UE should follow DCI BWPI field  (and this option would not be allowed to be configured for 6-1 UEs).
2.2	SCell BWP reconfiguration via RRC
RAN2 decided that BWP change for a SpCell always requires reconfiguration with sync (which means that network is unlikely to reconfigure the SpCell BWP without a very good reason). However, the decision is not clear on whether this also applies for SCells: In principle, the synchronization requirement was introduced as it simplifies the SpCell handling (which is critical for normal system operation), but for SCells this seems excessive: Reconfiguring SCells should not require interruption to SpCells unless absolutely necessary. Further, since SCells are deactivated at reconfiguration with sync, the SCells would also have to be deactivated, resulting in even worse performance for the whole procedure.
Observation 3: Requiring reconfiguration with sync for SCell BWP change via RRC would 1) cause interruption to Pcell, 2) create extra delay due to the RRC processing delay and SCell activation delay, and 3) require gNB to activate SCells after the reconfiguration.
Proposal 3: BWP reconfiguration via RRC for SCells is allowed via regular RRC reconfiguration (i.e. reconfiguration with sync is not required).
2.3	BWP usage at EN-DC setup
The procedure for EN-DC setup means that UE access the PSCell via random access, which means it must utilize a BWP with RACH resources. However, looking at the procedural text for this, this is only done if reconfiguration with sync is used, as shown in the excerpts from LTE RRC and NR RRC below:
	LTE RRC, subclause 5.3.5.3
1>	if the received RRCConnectionReconfiguration includes the nr-SecondaryCellGroupConfig:
2>	perform NR RRC Reconfiguration as specified in TS 38.331 [82, 5.3.5.3];
NR RRC, subclause 5.3.5.3
1>  if the UE is configured with E-UTRA nr-SecondaryCellGroupConfig (MCG is E-UTRA):
2> if RRCReconfiguration was received via SRB1:
3> construct RRCReconfigurationComplete message and submit it via the EUTRA MCG embedded in E-UTRA RRC message RRCConnectionReconfigurationComplete as specified in TS 36.331 [10];
3> if reconfigurationWithSync was included in spCellConfig of an SCG:
4> initiate the random access procedure on the SpCell, as specified in TS 38.321 [3]; 
3> else:
4>  the procedure ends;
NOTE:	The order the UE sends the RRCConnectionReconfigurationComplete message and performs the Random Access procedure towards the SCG is left to UE implementation.



Observation 4:  UE only performs random access towards PSCell if reconfiguration with sync is used. 
Considering which BWP should be used, we note that UE has the full BWP configuration available immediately at the beginning of the procedure since the configuration is provided via the LTE leg in dedicated signalling. Therefore, it seems logical that UE could access the PSCell via the first active BWP if so desired - but this is not at all clear in the RRC: The BWP usage is quite obfuscated in NR RRC, and especially the usage of first active vs. initial BWP is not made clear in (m)any places.
Observation 5: It is not clear whether UE uses initial BWP or first active BWP when accessing PSCell during EN-DC setup.
Looking at NR RRC, the SCG addition for EN-DC is done via the IE CellGroupConfig, for which the procedural text can be found in subclause 5.3.5.5 of NR RRC. This procedural part only considers first active BWP when reconfiguration with sync is used, but the field presence condition reads “The field is mandatory present in case of SpCell change and security key change; otherwise it is optionally present, need M.”, which seems to suggest that at SCell addition, it would not need to be present. Therefore, this should be clarified as RA towards the PSCell is always needed as SCG addition. 
Proposal 4: Clarify the condition definition of reconfiguration of sync so that it must be present also when adding SpCell.
2.4	BWP switching delays for RRC-based BWP reconfiguration
The BWP switching delay occurs when BWP is changed – regardless of whether this is done via RRC or via DCI. This is similar to SCell activation/deactivation via MAC CE in LTE: E.g. when eNB sends MAC CE to activate an SCell at time n, the SCell becomes activated earliest at n+8 and latest at n+34. Similarly, RAN4 has defined requirements that state when the UE may do the RF retuning and consequent UP interruption that may be required for the activated.
Suppose now the gNB sends RRC reconfiguration accomplishing the BWP switching at time n, via RRC, the UE is considered to have applied the RRC configuration after RRC processing delay R. However, it is not clear if this also includes the BWP switching delay B or any additional RRM delays X– so when should the gNB consider the BWP as being available? 
1) After the RRC processing delay, i.e. at n+R?
2) After RRC processing delay + BWP switching delay, i.e. at  n+R+B? 
3) After RRC processing delay + BWP switching delay + RRM processing delay, i.e. at  n+R+B+X?
Observation 6: It is not clear how and what the RAN4 requirements on BWP switching delay are when using RRC-based reconfiguration with sync.
While this is more RAN4 matter, it is also relevant from RAN2 perspective as it affects the scheduler operation. Therefore, it would be good for RAN2 to understand the RAN4 requirements on this, as the BWP switching is done differently in different procedures:
· In initial access, BWP switch occurs after Msg4 (see R2-1810032)
· In RRC reconfiguration with sync, BWP switch occurs during the process (see above)
· In handover, the BWP switch occurs before UE accesses the target cell
· For SCells, normal reconfiguration may be possible to use but is still FFS (see section 2.2)
Observation 7: The BWP usages are slightly different in each procedure, which may affect the exact RAN4 requirements.
Proposal 5: RAN2 to discuss on the common understanding on when BWP switching would occur, and send LS to RAN4 on the agreements. Draft LS on this can be found in R2-1810034.
To have a starting point, the following list indicates our understanding of when the BWP switching occurs in each case:
1) Initial access (for NR SA, from IDLE/INACTIVE to CONNECTED or at re-establishment): UE does BWP switching from initial BWP to first active BWP when receiving Msg4. The BWP switching delay is included in the RRC processing delay.
2) Reconfiguration with/without sync (including PSCell/SCell addition and SpCell and SCell BWP reconfiguration via RRC): UE does BWP switching from initial BWP to first active BWP when receiving RRCReconfiguration. The BWP switching delay is included in the RRC processing delay.
Proposal 6: Agree that from RAN2 viewpoint, the BWP switching delay is included in the RRC processing delay.
3	Conclusions
We have discussed the BWP aspects common to EN-DC and SA, and observed the following: 
Observation 1: Option 1 seems simpler from RAN1 perspective. 
Observation 2: It is not clear how many changes to RAN1 or RAN2 specifications would be needed due to Option 2.
Observation 3: Requiring reconfiguration with sync for SCell BWP change via RRC would 1) cause interruption to Pcell, 2) create extra delay due to the RRC processing delay and SCell activation delay, and 3) require gNB to activate SCells after the reconfiguration.
[bookmark: _GoBack]Proposal 3: BWP reconfiguration via RRC for SCells is allowed via regular RRC reconfiguration (i.e. reconfiguration with sync is not required).
Observation 4:  UE only performs random access towards PSCell if reconfiguration with sync is used. 
Observation 5: It is not clear whether UE uses initial BWP or first active BWP when accessing PSCell during EN-DC setup.
Observation 6: It is not clear how and what the RAN4 requirements on BWP switching delay are when using RRC-based reconfiguration with sync.
Observation 7: The BWP usages are slightly different in each procedure, which may affect the exact RAN4 requirements.
Based on these, we have proposed the following:
Proposal 1: Adopt Option 1 as the BWP signalling for P/SCell addition and handover
Proposal 2: RRC should configure if UE should follow DCI indications for BWP switching based on BWPI (and this option would not be allowed to be configured for 6-1 UEs).
Proposal 4: Clarify the condition definition of reconfiguration of sync so that it must be present also when adding SpCell.
Proposal 5: RAN2 to discuss on the common understanding on when BWP switching would occur, and send LS to RAN4 on the agreements. Draft LS on this can be found in R2-1810034.
Proposal 6: Agree that from RAN2 viewpoint, the BWP switching delay is included in the RRC processing delay.
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