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1 Discussion
1.1 Length of the UL switching period (15 min)
Agreements in RAN4 #92 meeting (R4-1910531):
· Based on the input in this meeting, consider different UE capabilities for the length of switching period, including 0us, 35us, 140 us, 900 us.
· Other options are not precluded
· Technical analysis on the numbers are encouraged
· For UEs supporting switching period larger than [X] us, it can be assumed that this UE does not support the Tx switching between two uplink carriers.
· Intend to limit the number of options if possible

Open issues:
· Length of UL switching period based on UE implementation:
· Confirmation of the numbers in the last meeting
· Option 1: 0us, 35us, 140 us, 900 us
· Additional numbers in this meeting
· Option 1: 250us (Qualcomm)
· Length of UL switching period for defining UE RF requirements and capability reporting:
· Threshold X: for UEs supporting switching period larger than [X] us, it can be assumed that this UE does not support the Tx switching between two uplink carriers. 
· Value of threshold X
· Option 1: X =140 (China Telecom, Spreadtrum, vivo, CATT, Huawei)
· Option 2: not consider 900us (CMCC)
· 
Option 3: X 35 (Nokia, Verizon)
· Option 4: X = 250 (Qualcomm)
· Whether to capture the threshold X in specs
· Option 1: No need to introduce threshold [X] us in specs (ZTE)
· Whether to define 0us switching time
· From RF requirements point of view
· Option 1: no (Qualcomm, Huawei)
· Option 2: yes (vivo)
· From capability reporting point of view
· Option 1: no (Qualcomm, Huawei)
· Option 2: yes (vivo)
· Whether to define 35us switching time
· Option 1: no, intermediate numbers between 0us and 140us are not necessary (vivo)
· Option 2: yes (Huawei)

Discussion:
Chair: in the ad-hoc, UE and chipset vendors confirmed that the following UE implementations are possible 
· Inputs on the length of UL switching period based on UE implementation:
· 0us, 35us, 140 us, 250us, 900 us

· Length of UL switching period for defining UE RF requirements and capability reporting:
· Option 1: only define one non-zero number, e.g., 35us (Nokia, Verizon)
· Companies objecting this option: MTK, OPPO, vivo, Spreadtrum
· Option 2: [0]us, 35us, 140 us, [250]us (ZTE, CMCC, CHTTL, China Telecom, CATT)
· RAN4 will decide whether 250us will be defined based on UE implementation in RAN4 #93 meeting
· RAN4 will decide whether 0us will be defined from RF requirements and/or capability reporting perspective for forward compatibility
· Companies objecting this option: Nokia
· Nokia: we are fine to inform RAN1 that for example up to 250 us switching time is considered in RAN4. But as RAN4 is still discussing the spec impact of e.g., 0us switching time. From network implementation perspective, more different capabilities for switching time make the feature quite complicated. Questionable on the gain of longer switching time.
· Option 3: 35us, 140 us, [250]us (Spreadtrum, QC, OPPO)
· RAN4 will decide whether 250us will be defined based on UE implementation in RAN4 #93 meeting
· Companies objecting this option: CMCC, ZTE, Nokia
· Option 4: 35us, 140 us (Huawei, Spreadtrum)
· Companies objecting this option: Qualcomm, CMCC, ZTE, Nokia

Nokia: only define one number on the switching
vivo: prefer only one number of 140us, and acceptable to keep 35us. No strong view on 0us.
China Telecom: is it common understanding, for switching with 0us, it is different from the existing UL CA, since maximum two concurrent transmission is considered. 
Apple: need transient period? 0 us cannot be achieved with two Tx chains.
Huawei: define capability for 0us for future proof, no requirements for 0us for future proof
CMCC: 0us needs to kept for future proof
E///: for 0us, need to discuss whether the timing misalignment can be covered in the transient period. Have concern on put it the spec without any clarification.
Chair: can we go with option 2 as compromise?
Nokia: we are fine to inform RAN1 that for example up to 250 us switching time is considered in RAN4. But as RAN4 is still discussing the spec impact of e.g., 0us switching time. From network implementation perspective, more different capabilities for switching time make the feature quite complicated. Questionable on the gain of longer switching time.

· RAN4 recommendation on the Length of UL switching period for defining UE RF requirements and capability reporting:
· [0]us, 35us, 140 us, [250]us
· RAN4 will decide whether 250us will be defined based on UE implementation in RAN4 #93 meeting
· 0us cannot be achieved with the UE implementation of 2 Tx chains in total. RAN4 will decide whether 0us will be defined from RF requirements and/or capability reporting perspective for forward compatibility in RAN4 #93 meeting.
· RAN4 does not preclude the possibility of down-selecting the values (e.g., one non-zero value) due to BS complexity issue.
· The RAN4 recommendation will be sent to RAN1, and ask RAN1 to reply LS to RAN4 if RAN1 find there is any issues with the RAN4 recommendation.


Agreement:


1.2 Location of the switching period (15 min)
Agreements in RAN4 #92 meeting (R4-1910531):
1. For the location of the switching period, the following options are for further considerations and down-selection:
4. For EN-DC
0. Option 1: in NR carrier
0. Option 2: UE follows BS schedule
4. Options for both UL CA and SUL
1. Option 1: semi-statically configured in 1Tx carrier or 2Tx carrier
1. Option 2: UE follows BS schedule
1. Option 3: on UL carrier without PUCCH with A/N
4. Options for UL CA only, but not for SUL
2. Option 1: the switching period is placed in 1Tx carrier
4. Options for SUL only, but not for UL CA
3. Option 1: the switching period is placed in SUL carrier

Open issues:
· Location of the switching period for EN-DC
· Option 1: in NR carrier (CMCC, China Telecom, vivo, ZTE, CATT, MediaTek, Huawei)
· Location of the switching period for UL CA and SUL
· Option 1: semi-statically configured on one of the two uplink carriers (CMCC, China Telecom)
Chair: this is a possible compromise. Any objection?
vivo: UE complexity issue is observed for this option.

· Option 2: on 1Tx carrier, i.e., carrier 1 (vivo, CATT, Nokia)
· Option 3: on 2Tx carrier, i.e., carrier 2 (vivo, MediaTek)
· Option 4: SUL carrier for SUL, semi-statically configured on one of the two uplink carriers for UL CA (ZTE)
· Option 5: on the carrier without PUCCH configuration for scenario with single PUCCH group configured (Huawei)
· Applicable carrier(s) of UL outage due to switching
· Option 1: both carrier 1 and carrier 2 (Qualcomm, MediaTek)

Discussion:

Agreement:
· Location of the switching period for EN-DC
· in NR carrier


1.3 Transient period (5 min)
Open issues:
· Length of transient period:
· Option 1: 10 us for NR, 20 us for E-UTRA (China Telecom, Spreadtrum, vivo, Huawei, [ZTE])
· Inclusion of transient period in switching period?
· Option 1: define transient period in addition to the switching period (Spreadtrum, vivo, Huawei)

Discussion:

Agreement:


1.4 PUSCH preparation procedure time (10 min)
Open issues:
· Additional time for PUSCH preparation procedure 
· Option 1: 3 OFDM symbols (Qualcomm)
· Additional time from reception of the grant with the information for the switching is three symbols. This is in addition to the normal grant to transmit time allowance. (Qualcomm)
· Option 2: equal to the length of UL switching period
· Note: UE PUSCH preparation procedure time is defined in subclause 6.4 of TS 38.214

Discussion:

Agreement:

1.5 Information to RAN1 (10 min)
Open issues:
· Information to RAN1:
· RAN4 conclusion on the length of UL switching period (China Telecom, Nokia, Huawei)
· RAN4 conclusion on the location of UL switching period (China Telecom, Huawei)
· RAN4 conclusion on PUSCH preparation procedure time
· Time to send LS to RAN1:
· RAN4 #92bis (China Telecom, Nokia, Huawei)

Discussion:

Agreement:

1.6 DL reception interruption due to UL switching (20 min)
Open issues:
· DL reception interruption due to UL switching from UE implementation perspective
· Implementation 1: Allowed (Qualcomm)
· Implementation 2 (MediaTek): 
· Avoided for SUL+TDD, TDD+TDD with synchronous operation
· Allowed for FDD bands, TDD+TDD with asynchronous operation 
· Implementation 3: Can be avoided (Spreadtrum, Huawei)
· Handling of DL reception interruption in specs
· Option 1: Define different capabilities for UEs with and without DL reception interruption (China Telecom)
· Option 2 (Huawei): 
· SUL: not define DL reception interruption for SUL+TDD combination
· EN-DC: Define different capabilities for UEs with and without DL reception interruption
· DL reception interruption time, if any
· Option 1: Same as the UL switching time at minimum (Qualcomm)
· Option 2: not longer than the UL switching time (China Telecom)
· Option 3: Same as the UL switching time
· Location of DL reception interruption, if any
· Option 1: DL reception interruption happens during the UL switching (China Telecom, MediaTek)
· Applicable carrier(s) of DL reception interruption, if any
· Option 1: on one or two carriers where DL OFDM symbol(s) are overlapped with the UL switching time
· Definition of DL reception interruption requirements, if any
· Option 1: In RF spec (China Telecom)

Discussion:

Agreement:


1.7 UE capability reporting for different bands or band combinations (5 min)
Agreements in RAN4 #92 meeting (R4-1910531):
1. Handling of per band combination capability
4. Option 1: Define generic switching time mask in RAN4, report UE capability per band combination 
32. Option 1a: the length of the switching period is the same for “1Tx carrier to 2Tx carrier” and “2Tx carrier to 1Tx carrier” 
32. Option 1b: the length of the switching period is the different for “1Tx carrier to 2Tx carrier” and “2Tx carrier to 1Tx carrier”
4. Option 2: the switching period is 0us, no need to define new capability

Open issues:
· Reporting of UE capability
· Option 1: per pair of uplink bands in each band combination (China Telecom, CATT)
· Option 2: per uplink band configuration (MediaTek)
· Same or different length(s) of switching period for switching from case 1 to case 2 and from case 2 to case 1
· Option 1: same (MediaTek)

Discussion:

Agreement:





1.8 Other issues on UE RF requirements (10 min)
Open issues:
· General:
· Defining the time mask requirement is sufficient for specifying UE RF requirements to allow switching between case 1 and case 2 (Huawei)
· Agree on notes in the WID as baseline to define switching time period and put notes in TS requirements. Wording can be further discussed (MediaTek)
38. Note 1: Only addressing the case of co-located and synchronized network deployment for the two UL carriers
38. Note 2: Only addressing the case of single TAG for the two UL carriers for SUL and for UL CA
38. Note 3: The above objectives will not relax the existing requirements specified in Rel-15 38.101-3 for band combinations allowing single uplink transmission
38. Note 4: The UE is configured with two different uplink carrier frequencies.
· Requirements for EN-DC:
· Additional set of time mask requirements should be defined for two uplink carriers switching of inter-band EN-DC without SUL, i.e., keep the existing requirements specified in Rel-15 38.101-3 for band combinations allowing single uplink transmission. (CATT)
· Time misalignment for two uplink carriers in EN-DC and UL CA
· The time misalignment is small and does not impact the length of switching period, given the condition of co-location and synchronization in the WID (MediaTek, Huawei)

Discussion:

Agreement:



1.9 WI scope (15 min)
Agreements in RAN #85 meeting (WID in RP‑192282):
· Specify UE requirements to allow switching between case 1 and case 2 as below for two uplink carriers case inter-band EN-DC without SUL, inter-band UL CA and standalone SUL for UE supporting maximum two concurrent transmission
	Case 1 
	1 Tx on carrier 1 and 1 Tx on carrier 2

	Case 2 
	0 Tx on carrier 1 and 2 Tx on carrier 2 



· UE RF requirements, e.g., time mask RF requirements and other necessary RF requirements if any
· The options agreed at RAN4 #92 in R4-1910531 can be considered as starting point
· Study if there are any impact to interruption and delay requirements, and specify the RRM requirements if needed
· RAN1 will further study by Dec 2019 if there are any RAN1 potential impacts based on RAN4 LS if any
· No new TDM pattern will be defined, i.e. scheduling-based switching is assumed. 
· Finalization of RAN4 requirements and approval of RAN4 CRs shall be based on RAN1 LS  
· Strive to minimize RAN1 impact. 
· Strive to achieve no impact to RAN1 E-UTRAN spec 
· Strive to avoid defining location of switching period impacting RAN1 spec 
· Define per band per band combination or per band combination UE capability signaling if needed
Note 1: Only addressing the case of co-located and synchronized network deployment for the two UL carriers
Note 2: Only addressing the case of single TAG for the two UL carriers for SUL and for UL CA
Note 3: The above objectives will not relax the existing requirements specified in Rel-15 38.101-3 for band combinations allowing single uplink transmission
Note 4: The UE is configured with two different uplink carrier frequencies.

Open issues:
· Tx in case 1 and case 2
· Option 1: for standalone SUL, the switching between case 1 and case 2 as below for two uplink carriers for UE supporting maximum two concurrent transmission. (CMCC)
	Case 1 
	1 Tx on carrier 1 and 0 Tx on carrier 2

	Case 2 
	0 Tx on carrier 1 and 2 Tx on carrier 2 


· Option 2: follow the WID, and clarify in RAN4 that the “Tx” in the WID means Tx chain but not active Tx with UL transmission.
· Specification transparent TX diversity
· Option 1: not considered as 2 Tx in the scope of this WID (Qualcomm)
· Option 2: considered as 2 Tx
· Scenario for inter-band EN-DC without SUL
· Option 1: Only fully flexible scheduling based EN-DC scenario is defined and SUO Case 1 TDM pattern based operation for LTE is not defined. (Qualcomm)
· Option 2: follow the WID, and not add any new description
· Potential issues for supporting PC2 on 2Tx carrier
· Option 1 (OPPO):
· Power class reporting
· SAR solution
· RAN2 signalling backward compatibility if release independent is desired
· Option 2: not in the WI scope

Discussion:

Agreement:


1.10 RRM switching delay (5 min)
Open issues:	
· RRM switching delay requirement
· Option 1: Not define RRM switching delay requirement in addition to the RF time mask requirement. (China Telecom)

Discussion:

Agreement:

1.11 Work plan (10 min)
Proposal (China Telecom, R4-1910792):
· RAN4 #92bis (Oct 2019)
· Conclude on the length and location of UL switching
· Approve LS to RAN1 and RAN2
· Conclude on DL interruption based on UE architecture
· Agreement on UE capability
· RAN4 #93 (Nov 2019)
· Study and way forward on if there are any impact to RRM requirements
· Approve LS to RAN2
· Endorse draft CRs to RF spec
· RAN4 #94 (Feb 2020)
· Conclude if there are any impact to RRM requirements
· Approve CRs to RF spec
· Approve CRs to RRM spec, if needed

Discussion:

Agreement:
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