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[bookmark: _Toc528792924]On centre frequency of BWP configuration Option 1 and Option 2
Remaining issue of Option-2 BWP configuration, where SIB1 re-configures initial DL BWP from initial access is a center frequency handling. RAN1 agreement, made long time ago for TDD, states that BWPs with the same index share the same center frequency. However, 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 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 for camping UE would be coming only within the span of CORESET#0. Only before UE sends PRACH it has to modify 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
To enable Option 2 in RAN1 specification, we have the following text proposal in TS38.213 sub-clause 12:
	TS38.213 sub-clause 12:
For unpaired spectrum operation, a DL BWP from the set of configured DL BWPs with index provided by bwp-Id is linked with an UL BWP from the set of configured UL BWPs with index provided by bwp-Id when the DL BWP index and the UL BWP index are same. For unpaired spectrum operation, a UE monitoring PDCCH candidates for DCI formats with CRC scrambled by a C-RNTI does not expect to receive a configuration where the center frequency for a DL BWP is different than the center frequency for an UL BWP when the bwp-Id of the DL BWP is same as the bwp-Id of the UL BWP 
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The latest status of offline discussion in RAN1#94b states:
Offline conclusion:
Work on detailed proposals for the following and make decision in next RAN1 meeting.
· Case 1: DCI/Timer (first) + DCI (second)
· Alt. #1:
· A UE does not expect to detect an active BWP switching DCI for a cell during an active DL or UL BWP switching time in any cell other than the cell
· Consider both same and different numerology cases for detailed text to replace the above text highlighted by yellow color
· Alt. #2:
· A UE drops an active BWP switching DCI for a cell during an active DL or UL BWP switching time in any cell other than the cell
· Consider both same and different numerology cases for detailed text to replace the above text highlighted by yellow color

· Case 2: DCI/Timer (first) + Timer (second)
· If a UE’s BWP inactivity timer for a cell expires during the switching time of an earlier active BWP switching in another cell, the UE delays the active BWP switching triggered by the BWP inactivity timer expiration in the cell till the completion of the earlier active BWP switching in another cell
· Consider both same and different numerology cases for detailed text to replace the above text highlighted by yellow color

We think that the two following rules should by sufficient:
RULE1: Collision of DCI during BWP switching we propose the following: 
	TS38.213 sub-clause 12:
A UE assumes received switching DCI on a serving cell invalid, if received in a slot other than the first slot of active DL or UL BWP switching on the other serving cell within the cell group. 



RULE 2: Any collision of timer expiry with ongoing BWP switch:
To avoid any collision of timer-expiry during ongoing BWP switching, we propose that when timer expiry during ongoing BWP switching in the other cell, the timer-based switching is delayed until next timer interval after the switching is over. Furthermore, we noticed we have two identical specification texts for Pcell and Scell, which should be merged. 
	TS38.213 sub-clause 12:
If a UE is provided by bwp-InactivityTimer a timer value for the primary cell [11, TS38.321] and the timer is running, the UE increments the timer every interval of 1 millisecond for FR1 or every 0.5 milliseconds for FR2 if the restarting conditions in [11, TS 38.321] are not met during the interval. If a timer expires in an interval in which DL/UL BWP is switched in the other serving cell, then the start of BWP switching, due to the timer expiry, is delayed until the first interval after the active DL/UL BWP switching on the other serving cell is completed.
If a UE is configured provided by higher layer parameter bwp-InactivityTimer a timer value for a secondary cell [11, TS 38.321] and the timer is running, the UE increments the timer every interval of 1 millisecond for frequency range FR1 or every 0.5 milliseconds for frequency range FR2 if the restarting conditions in [11, TS 38.321] are not met during the interval.




As seen from the Figure 3 for 3 cases (DCI-DCI, DCI-timer, Timer-Timer), the simple RULE1 and RULE2 may handle all the cases, because timer update and expiry interval is equal or larger than BWP switching granularity. 


Figure 3 Illustration of two switching rules

In addition, the number of slots of BWP switch is numerology-dependent as shown in below RAN4 Table 1. In case that BWP is switched in both serving cells (CC1 and CC2) at the same time, then Note 2 should apply as well. 
	TP for TS38.213 Sub-clause 12 or RAN4: 
When UL and DL BWP switch is triggered in the same slot in multiple serving cells, if the applicable SCS for BWP switch is different in serving cells, the BWP switch delay is determined by the larger SCS between the SCS applicable in different cells.



Table 1  (Table 8.6.2-1: BWP switch delay)
	[image: ]
	NR Slot length (ms)
	BWP switch delay TBWPswitchDelay (slots)

	
	
	Type 1Note 1
	Type 2Note 1

	0
	1
	[1]
	[3]

	1
	0.5
	[2]
	[5]

	2
	0.25
	[3]
	[9]

	3
	0.125
	[6]
	[17]

	Note 1:	Depends on UE capability.
Note 2:	If the BWP switch involves changing of SCS, the BWP switch delay is determined by the larger one between the SCS before BWP switch and the SCS after BWP switch.
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It was agreed in RAN1#94b that that for at least FR1 the activation time is . We think that for FR2, the activation could be reduced at least by 1ms. 
	TP for TS38.213 sub-clause 4.3:






The value of  is  for FR1 and  for FR2, where  is a number of slots for a PUCCH transmission with HARQ-ACK information for the PDSCH reception and is indicated by the PDSCH-to-HARQ-timing-indicator field in the DCI format scheduling the PDSCH reception as described in Subclause 9.2.3 and  is a number of slots per subframe for the SCS configuration  of the PUCCH transmission. 
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ISSUE 1: Based on the agreement the PDSCH allocation scheduled in the other half of DL slot in Scell shall not be dropped. This is why pruning due to BWP switch should be done on rows, not on slots, as shown on the Figure 1
[image: cid:image030.png@01D46ACC.35316810]


Figure 4 Illustration of ISSUE 1


ISSUE 2 is related to “If the UE does not indicate a capability to receive more than one unicast PDSCH per slot”. In current spec draft, there is only one container per multiple DL slots overlapping with PUCCH slot within each loop of . Unfortunately, this is overridden by later loops when looping over . This is why we think that looping over DL slots is not ideal. It is better to operate on the SLIV “rows” within the UL slot corresponding to n-K1.

To resolve the above issues, we propose the following TP: 
	  TP in TS38.213 sub-clause 9.1

while 

if  

Set – index of a DL slot among slots overlapping with an UL slot   
 

while 
     		   Set  to the set of rows 
For each row on , modify start OFDM symbol index  to 
Set  

;
end while                                                          (Fixing issue 2!)



Set  to the cardinality of  


Set  – index of row in set 




if slot  is same as or after a slot for an active DL BWP change on serving cell  or an active UL BWP change on the PCell and slot  is before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the PCell 
continue;
else 

while  



if slot  is same as or after a slot for an active DL BWP change on serving cell  or an active UL BWP change on the PCell and PDSCH allocation corresponding to r is at least partially before the slot for the active DL BWP change on serving cell  or the active UL BWP change on the PCell,  or                                   (Fixing Issue 1!)






if the UE is provided TDD-UL-DL-ConfigurationCommon  or TDD-UL-DL-ConfigDedicated and, for each slot from slot  to slot , where  is DL slot of corresponding row r, at least one symbol of the PDSCH time resource derived by row  is configured as UL where  is the k-th slot timing value in set , 

;
end if

; 
end while
if the UE does not indicate a capability to receive more than one unicast PDSCH per slot and 
Set 
while <C(R) 
     
     )    (Assuming union of {1,2} and {2} is {1,2})
     r=r+1;
   end while	
                                                     (Fixing issue 2!)


, 

 
The UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot; 
else 


Set  to the cardinality of 


Set  to the smallest last OFDM symbol index, as determined by the modified SLIV, among all rows of 

while 

Set  

while 



if  for start OFDM symbol index  for row  


; - index of occasion for candidate PDSCH reception or SPS PDSCH release associated with row 

;


end if

; 
end while



;


Set  to the smallest last OFDM symbol index among all rows of ;
end while
end if 
end if

;
end while
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