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Introduction
For this meeting, contributions [1-20] highlighted some remaining issues related to maintenance of NR Rel-15. We summarize those and provide some potential proposals for this meeting to correct and complete specification.
Causality for CA with cross-carrier scheduling
From the previous RAN1 #93, the following points were noted.
Agreements:
· Cross-carrier scheduling should at least satisfy the causality constraints between scheduling PDCCH and PDSCH as for self-scheduling, also taking into carrier timing difference
· Note: in the case of mixed numerology, limitations on the number of symbols to buffer need to be taken into account

Agreements:
· For cross-carrier scheduling across different numerology
· FFS: how to specify additional constraints related to K0 to address the number of symbols which may need to be buffered 

Given the issues related to cross-carrier scheduling for mixed numerology, it is recommended this be taken for further discussion (with conclusion this week) along with other aspects in the CA session. Note that some companies such as Huawei proposed a delay based on the last symbol of the scheduling PDCCH, while other companies such as Qualcomm suggested a threshold which may be configurable.
Simultaneous decoding
The following was captured from RAN1 #93. 
Agreements:
· For UE behavior in RRC_IDLE, if PDSCHs among SI-RNTI PDSCH, P-RNTI PDSCH, and RA-RNTI/TC-RNTI PDSCH are overlapped with at least one symbol for a given UE from the primary cell
· NR supports UE to decode up to two PDSCH simultaneously in Pcell, but not more than two (if more than two are received, the decoding prioritization is up to UE implementation)
· Note: the above assumes that all the PDSCHs to be decoded by the UE have non-overlapped PRBs

Among the submitted contributions to this meeting, [Huawei, Qualcomm, Panasonic] all supported to extend the above agreement to RRC_INACTIVE. It is noted also by Panasonic that UE is not expected to decode two PDSCHs partially or fully overlapping in time for any cell other than PCell. Since the UE capabilities in Release 15 also ensure this operation, it could also be captured in 38.214.
Note that this has implications for both specifications 38.214 and 38.202.
Proposal (offline consensus): The following agreement is extended to include RRC_INACTIVE. Text proposals for 38.214 and 38.202 should also be adopted to capture additional related specification details and corrections.
· For UE behavior in RRC_IDLE and RRC_INACTIVE, if PDSCHs among SI-RNTI PDSCH, P-RNTI PDSCH, and RA-RNTI/TC-RNTI PDSCH are overlapped with at least one symbol for a given UE from the primary cell
· NR supports UE to decode up to two PDSCH simultaneously in Pcell, but not more than two (if more than two are received, the decoding prioritization is up to UE implementation)
· Note: the above assumes that all the PDSCHs to be decoded by the UE have non-overlapped PRBs

-------------------------------------------------------- Begin Text Proposal 38.214 ----------------------------------------------------------
[bookmark: _Toc510988161]5.1	UE procedure for receiving the physical downlink shared channel
<Unchanged text omitted>
The UE in RRC Idle RRC_IDLE and RRC_INACTIVE mode shall be able to decode two PDSCHs each scheduled with SI-RNTI, P-RNTI, RA-RNTI or TC-RNTI, with the two PDSCHs partially or fully overlapping in time in non-overlapping PRBs.
<Unchanged text omitted>
---------------------------------------------------------- End Text Proposal 38.214 ----------------------------------------------------------

-------------------------------------------------------- Begin Text Proposal 38.202 ----------------------------------------------------------
<Unchanged text omitted>
[bookmark: _Toc508896644]6.2	Downlink
The tables 6.2-1, 6.2-2 describe the possible combinations of physical channels that can be received simultaneously in the downlink by one UE. Table 6.2-1 introduces notation for a "Reception Type" which represents a physical channel and any associated transport channel. Table 6.2-2 describes the combinations of these "Reception Types" which are supported by the UE depending on capabilities, and enumerates how many of each can be received simultaneously. The UE shall be able to receive all TBs according to the indication on PDCCH. Any subset of the combinations specified in table 6.2-2 is also supported.

Table 6.2-1: Downlink "Reception Types"
	"Reception Type"
	Physical Channel(s)
	Monitored
RNTI
	Associated
Transport Channel
	Comment

	A
	PBCH
	N/A
	BCH
	

	B
	PDCCH+PDSCH
	SI-RNTI
	DL-SCH
	Note 1

	C0
	PDCCH
	P-RNTI
	N/A
	Note 2

	C1
	PDCCH+PDSCH
	P-RNTI
	PCH
	Note 1

	D0
	PDCCH+PDSCH
	RA-RNTI or Temporary C-RNTI
	DL-SCH
	Note 1

	D1
	PDCCH+PDSCH
	C-RNTI, CS-RNTI, [new RNTI]
	DL-SCH
	

	E
	PDCCH
	C-RNTI
	N/A
	Note 3

	F
	PDCCH
	C-RNTI, CS-RNTI, [new RNTI]
	UL-SCH
	

	G
	PDCCH
	SFI-RNTI 
	N/A
	

	H
	PDCCH
	INT-RNTI 
	N/A
	

	J0
	PDCCH
	TPC-PUSCH-RNTI
	N/A
	

	J1
	PDCCH
	TPC-PUCCH-RNTI
	N/A
	

	J2
	PDCCH
	TPC-SRS-RNTI
	N/A
	

	K
	PDCCH
	SP-CSI-RNTI
	N/A
	

	Note 1:	These are received from PCell only.
Note 2:	In some cases UE is only required to monitor the short message within the DCI for P-RNTI.
Note 3:	This corresponds to PDCCH-ordered PRACH.



Table 6.2-2: Downlink "Reception Type" combinations
	UE capability
	Supported Combinations 
	Comment

	
	PCell
	PSCell
	SCell
	

	
	
	
	
	

	1. RRC_IDLE

	
	A + (B and/or C1 and/or D0)
	
	
	Note 1

	2. RRC_INACTIVE

	
	A + (B and/or C1 and/or D0)B + C1 + D0
	
	
	Note 1

	3. RRC_CONNECTED

	
	 A + C0 + (B and/or (D0 or D1))  + E + F + G + H + J0 + J1 + J2 + K
	A + C0 + (B and/or (D0 or D1))  + E + F + G + H 
+ J0 + J1 + J2 + K
	D1 + F + G + H 
+ J0 + J1 + J2 + K
	Note 2

	Note 1:	UE is not required to decode more than two PDSCH simultaneously, and decoding prioritization when more than two are received is up to UE implementation.
Note 2:	UE is not required to decode SI-RNTI PDSCH simultaneously with C-RNTI PDSCH, unless in FR1.



---------------------------------------------------------- End Text Proposal 38.202 ----------------------------------------------------------

During Monday morning offline discussions, there was also a proposal to capture the following text in 38.214.
“On other than PCell, the UE is not expected to decode more than one PDSCH if partially or fully overlap in time”.
The was raised because of the following
· For cells other than PCell, there is no broadcast PDSCH expected to be overlapping in time with unicast PDSCH. 
· For unicast PDSCH, from UE perspective multiple unicast PDSCH are not expected to be overlapping in time (i.e., for UE capabilities currently defined, e.g. RP-181483 from RAN #80, there is no capability to allow for overlapping PDSCH)
· Some companies thought that for URLLC, this should be allowed. However, such a capability would need be agreed in RAN1 for addition into the UE feature list.

The specification should ideally capture this text, however if not captured the same understanding is still the current status of Rel-15.
UE Processing Time Corrections
The following corrections are provided to align specification with agreements.
Corrections related to HARQ-ACK
A number of corrections for processing time of HARQ-ACK were reported this meeting. We provide a quick summary here and a text proposal below which may resolve these issues.
· Huawei and Nokia indicating corrections needed to in relation the allocation duration.
· Huawei, Spreadtrum, Nokia, and Samsung dditionally indicated that Capability #2 was not agreed to be defined for case of additional DMRS configured, and so should be captured consistently in specification.
· Ericsson and CATT both noted that there may be some inconsistencies between the references to processing time in 38.213 subclause 9.2.5 and 38.214 subclase 5.3. 

Offline Notes from Monday: 
The following specification alignment is needed, although further refinement of the text should be done to capture the following aspects:
· Current 38.213 uses 38.214 timelines for pre-multiplexed UCI channels separately to determine whether certain overlapping channels should be multiplexed, however the some of the timelines in 38.214 assume that channels have been multiplexed. Therefore, the Tproc approach below may need to be refined so as not to be circular.
· A-CSI needs to be captured for d1,1
· Tproc,CSI for CSI computation time may need to be captured for reference within 38.213 from CSI computation time which include impact of d, and also Tproc for SPS Release
· Check for any further cross reference to N1,N2,…
· SFI text in Section 11 of 38.213 should also be checked for consistency, as mentioned from [CATT].

Note the following proposals will be revised based on the above notes.


Proposal: Adopt the following text proposals for 38.214 and 38.213 to align specification with agreements made from previous meetings.

-----------------------------------------------------Begin Text Proposal for 38.214 ----------------------------------------------------------
<Unchanged text omitted>
5.3	UE PDSCH processing procedure time

[bookmark: _Hlk500865557][bookmark: _Hlk508187268]If the first uplink symbol of the physical channel which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUSCH or PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1 then the UE shall provide a valid HARQ-ACK message, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted, and κ is defined in subclause 4.41 of [4, TS 38.211].
-	If HARQ-ACK is transmitted on PUCCH, then d1,1 = 0,
-	If HARQ-ACK is transmitted on PUSCH, then d1,1 = 1. 
-	If the UE is configured with multiple active component carriers, the first uplink symbol which carries the HARQ-ACK information further includes the effect of timing difference between the component carriers as given in [11, TS 38.133].
-	ForIf the PDSCH is mapping type A as given in subclause 7.4.1.1 of [4, TS 38.211]: if, and the last symbol of PDSCH is on the i-th symbol of the slot where i < 7, then d1,2 = 7 - i, otherwise d1,2 = 0.
-	For UE processing capability 1: If the PDSCH is mapping type B as given in subclause 7.4.1.1 of [4, TS 38.211], and
- 	if the number of PDSCH symbols allocated is 7, then d1,2 = 0,
-	if the number of PDSCH symbols allocated is 4, then d1,2 = 3,
-	if the number of PDSCH symbols allocated is 2, thend1,2 = 3+d, where d is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH.
-	For UE processing capability 2: If the PDSCH is mapping type B as given in subclause 7.4.1.1 of [4, TS 38.211], 
- 	if the number of PDSCH symbols allocated is 7, then d1,2 = 0,
- 	if the number of PDSCH symbols allocated is 2 or 4, then d1,2 is the number of overlapping symbols of the scheduling PDCCH and the scheduled PDSCH..
[bookmark: _Hlk515958514]-	For UE processing capability 2 with scheduling limitation when µ = 1, if the scheduled RB allocation exceeds 136 RBs, the UE defaults to capability 1 processing time. 
Otherwise the UE may not provide a valid HARQ-ACK corresponding to the scheduled PDSCH. The value of Tproc,1 is used both in the case of normal and extended cyclic prefix.
<Unchanged text omitted>
Table 5.3-1: PDSCH processing time for PDSCH processing capability 1
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in either both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
	dmrs-AdditionalPosition ≠ pos0 in 
DMRS-DownlinkConfig in either of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB 

	0
	8
	13

	1
	10
	13

	2
	17
	20

	3
	20
	24



Table 5.3-2: PDSCH processing time for PDSCH processing capability 2
	

	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = pos0 in 
DMRS-DownlinkConfig in either both of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB
	dmrs-AdditionalPosition ≠ pos0 in 
DMRS-DownlinkConfig in either of 
dmrs-DownlinkForPDSCH-MappingTypeA, 
dmrs-DownlinkForPDSCH-MappingTypeB


	0
	3
	[13]

	1
	4.5
	[13]

	2
	9 for frequency range 1
	[20]



-----------------------------------------------------End Text Proposal for 38.214 ------------------------------------------------------------
-----------------------------------------------------Begin Text Proposal for 38.213 ----------------------------------------------------------
[bookmark: _Toc517265066]9.2.5	UE procedure for reporting multiple UCI types
<Unchanged text omitted> 
If a UE would transmit multiple overlapping PUCCHs without repetitions in a slot or overlapping PUCCH(s) without repetitions and PUSCH(s) in a slot and, when applicable as described in Subclauses 9.2.5.1 and 9.2.5.2, the UE is configured to multiplex different UCI types in one PUCCH, and one of the multiple overlapping PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE multiplexes all corresponding UCI types if the following conditions are met. 




If one of the PUCCHs or PUSCHs is in response to a DCI format detection by the UE, the UE expects that the first symbol of the earliest PUCCH or PUSCH, among the overlapping PUCCHs and PUSCHs in the slot, is not before symbol  less than Tproc,1 after a last symbol of any corresponding PDSCH or SPS PDSCH release, and is not before symbol less than Tproc,2  after a last symbol of any corresponding PDCCH where [image: ] is obtained by adding one symbol to a number of symbols [image: ] corresponding to a PDSCH reception time for the UE PDSCH processing capability,[image: ] is obtained by adding one symbol to a number of symbols [image: ] corresponding to a PUSCH preparation time for the UE PUSCH processing capability, where [image: ], [image: ], [image: ], [image: ], and [image: ]  where Tproc,1 and Tproc,2 are defined in [5.3 and 6.4, TS 38.214]. A UE does not expect a PUCCH or a PUSCH that is in response to a DCI format detection to overlap with any other PUCCH or PUSCH that does not satisfy the above Tproc,1 and Tproc,2 and  timing conditions.




If a UE would transmit multiple PUCCHs in a slot that include HARQ-ACK/SR and CSI and PUCCHs with HARQ-ACK satisfies the above Tproc,1 and Tproc,2 and  timing conditions and does not overlap with any other PUCCH or PUSCH that does not satisfy the above Tproc,1 and Tproc,2 and  timing conditions, the UE multiplexes HARQ-ACK/SR and CSI and determines corresponding PUCCH(s) for transmission in the slot according to the following pseudo-code.
-----------------------------------------------------End Text Proposal for 38.213 ------------------------------------------------------------

Corrections related to CSI report multiplexing
In the previous meeting RAN1 #93, the following was agreed.
Agreements:
In the case of multiplexing CSI with uplink data on PUSCH, the MIMO session should update agreements related to CSI multiplexing with UL-SCH (i.e., data on PUSCH), and NR should adopt the framework below:
· Z’’ is the number of OFDM symbols required for UE processing from the end of PDCCH containing the DCI triggering a CSI report on PUSCH to the earliest possible start of the corresponding CSI transmission on PUSCH from UE perspective
· Z’’ ≥ Z + d where Z is based on CSI-only processing time from the MIMO session
· N2’ is the number of OFDM symbols required for UE processing from the end of PDCCH containing the UL grant to the earliest possible start of the corresponding PUSCH from UE perspective
· N2’ ≥ N2 + d where N2 is based on the UE capability for sending data-only on PUSCH
· d symbols
· FFS value of d <= N2
· E.g., d=1
· E.g., d=1 for 15kHz, 2 for 30kHz, 3 for 60kHz, and 4 for 120kHz
· E.g., d=N2
· UE is not expected transmit the CSI multiplexed with uplink data if the network set the values of K2 and SLIV without leaving sufficient time for UE processing

Agreements: 
· d in the above agreement is updated to the following
· 2 for 15kHz
· 2 for 30kHz
· 3 for 60kHz
· 4 for 120kHz

Agreements:
In the case of multiplexing CSI, HARQ-ACK, and uplink data on PUSCH
· N1’ the number of OFDM symbols required for UE processing from the end of PDSCH to the earliest possible start of the corresponding ACK/NACK transmission on PUSCH from UE perspective
· N1’ ≥ N1 + d where N1 is based on the UE capability for ACK-only
· Z’’ is the number of OFDM symbols required for UE processing from the end of PDCCH containing the DCI triggering a CSI report on PUSCH to the earliest possible start of the corresponding CSI transmission on PUSCH from UE perspective
· Z’’ ≥ Z + d where Z is based on CSI-only processing time from the MIMO session
· N2’ is the number of OFDM symbols required for UE processing from the end of PDCCH containing the UL grant to the earliest possible start of the corresponding PUSCH from UE perspective
· N2’ ≥ N2 + d where N2 is based on the UE capability for sending data-only on PUSCH
· d symbols
· 2 for 15kHz
· 2 for 30kHz
· 3 for 60kHz
· 4 for 120kHz
· UE is not expected transmit the CSI multiplexed with HARQ-ACK and with uplink data if the network set the values of K1, K2 and SLIV without leaving sufficient time for UE processing

Both ZTE and MTK noted that current specification was not completely in line with the above agreements for PUSCH preparation procedure time, so the following proposal is considered from MTK. Samsung also raises issues in the specification capturing agreements from the MIMO session regarding CSI computation time, however we leave these up to the feature lead for CSI reporting agenda item (note that summary has already captured the concerns from Samsung).

Proposal: The following text proposal for 38.214 should be adopted to align specification with agreements.

-----------------------------------------------------Begin Text Proposal for 38.214 ----------------------------------------------------------
[bookmark: _Toc510988243]6.4	UE PUSCH preparation procedure time
< Unchanged parts are omitted >
-	If the first symbol of the PUSCH allocation consists of DM-RS only, then d2,1 = 0, otherwise d2,1 = 1. 
-	If the HARQ-ACK is multiplexed on PUSCH, then d2,2 = 1, otherwise d2,2 = 1. If A-CSI is multiplexed on PUSCH, d2,2  = 2/2/3/4 for SCS = 15/30/60/120Hz, respectively; else if HARQ-ACK is multiplexed on PUSCH without A-CSI, d2,2  = 1; otherwise d2,2  = 0.
-----------------------------------------------------End Text Proposal for 38.214 ------------------------------------------------------------
PUCCH resource adaptation and UE processing time
The following issue has been raised by MTK and should be concluded this meeting. The PUCCH resource determination is based on a PUCCH resource indicator field in the last DL assignment. When HARQ-ACKs of different PDSCH of different time instance are to be transmitted within one slot, the PUCCH resource may be updated from UE perspective. In some cases, as shown in Figure 7 from [MTK], this may arise in very fast processing times somewhat inconsistent with the UE’s capability, i.e., by the time the DCI has been decoding from Slot #(n+1), the PUCCH resource 1 has been transmitted and so the UE cannot fulfill the specification requirement of one HARQ-ACK PUCCH per slot (which should be sent on PUCCH resource 2 following the latest DCI).
[image: ]
[bookmark: _Ref521573361][MTK] Figure 7. Example of the critical issue in case there is no any restriction on adaptation of PUCCH resource

Noting the proposals in [MTK], one natural proposal to at least budget some time for PDCCH decoding and ensure this is met otherwise this is treated as an error condition. Since this is not clearly understood from current specification, a simple proxy was to use N1. Note that similar issue arose in the area of DL SPS release, for which the following was agreed.
Agreements:
The following working assumption is confirmed with updates:
· The processing requirement for HARQ-ACK in response to DL SPS release is N OFDM symbols from last symbol of the corresponding PDCCH for UE Capability #1:
· 15 kHz case: 8 + 2 5
· 30 kHz case: 10 + 2 5
· 60 kHz case: 17 + 5
· 120 kHz case: 20 + 5

After offline discussion Monday morning, most companies agreed that this was an issue which needed to be resolved. Moreover, given the state of Rel-15, the down-selected proposal to use the same as “N1” is provided below since it had the most support.
Proposal (discussed jointly with UCI agenda): To resolve the issue of PUCCH resource adaptation considering UE processing time
· (working assumption): UE is not expected to have additional HARQ-ACK bit to be multiplexed together based on the DCI that is no earlier than the current PUCCH resource by N OFDM symbols for UE Capability #1:
· 15 kHz case: [8]
· 30 kHz case: [10]
· 60 kHz case: [17]
· 120 kHz case: [20]

Capability #2 open items
The following agreements were made in RAN1 #93 with regard to Capability #2 advanced UE processing time. Below we address some of the FFS within these agreements.
Agreements:
The Capability #2 for (Aggressive) UE processing time in Rel-15 is supported under the following conditions
· Non-CA
· Note: this does not preclude EN-DC
· FFS CA case with Capability #2 supported on only one or more of the carriers, and potential handling of some special cases
· Single numerology for PDCCH, PDSCH, and PUSCH for the serving cell
· PDSCH/PUSCH allocation with mapping Type A and Type B
· For PDSCH mapping type A with last PDSCH symbol ending in symbol ‘i' of a slot, where i < 7 
· N1 processing time is increased by (7-i) relative to the case where i=7.
· (Working assumption) For PDSCH mapping type B with 4 or 2 symbols
· N1 processing time is increased by ‘d’ symbols relative to the case of PDSCH with 7 symbols, where ‘d’ is the amount of time-domain overlap in symbols between the scheduling PDCCH and the scheduled PDSCH
· FFS: handling of 3-symbol CORESET where first 2 symbols of CORESET are overlapped with a 2-symbol PDSCH
· No UCI multiplexing
· FFS: whether similar multiplexing rule as with Capability #1 may be included
· For C-RNTI
· FFS: simultaneous reception with broadcast PDSCH
· Note: The UE signals whether Capability #2 is supported for each SCS, and separately for uplink and downlink

Agreements:
The Capability #2 UE processing times are given below, where the PDSCH allocation length is assumed to be at least 7 symbols.
· N1
· 15kHz: N1 = 3
· 30kHz: N1 = 4.5
· Note: as part of UE capability, 
· UE may report support with maximum scheduled RB allocation of 136 RBs
· If RB allocation by scheduling exceeds the maximum signaled, UE defaults to Capability #1 processing time
· OR UE may report support with no restriction on maximum scheduled RB allocation
· 60kHz for FR1: 9
· N2 	
· 15kHz: N2 = 5 for CP-OFDM & For DFT-S-OFDM
· 30kHz: N2 = 5.5
· 60kHz for FR1: 11
· If 1st symbol of PUSCH is data-only or FDM data with DMRS, then add 1 symbol to N2.

PDSCH with 2-symbols and 4-symbols
Both Huawei and Intel proposed to confirm the working assumption and also address the case of 3-symbol CORESET overlap by adding an extra symbol of processing time. Ericsson proposed to confirm but wanted to remove any special handling for 3-symbol CORESETs. Given the complications on the receive side, as well as how useful the case of a control duration finishing after the data allocation in a low latency service, we suggest taking the proposal from Intel below.
Proposal: Confirm the following working assumption with correction
· (working assumption) For PDSCH mapping type B with 4 or 2 symbols
· N1 processing time is increased by ‘d’ symbols relative to the case of PDSCH with 7 symbols, where ‘d’ is the amount of time-domain overlap in symbols between the scheduling PDCCH and the scheduled PDSCH
· FFS: handling of 3-symbol CORESET where first 2 symbols of CORESET are overlapped with a 2-symbol PDSCH For the case of 3-symbol CORESET where first 2 symbols of CORESET are overlapped with a 2-symbol PDSCH, the N1 processing time is increased by ‘d =3’ symbols relative to the case of PDSCH with 7 symbols.

Note that the above raises one concen for the case where a PDCCH search space set may contain both a 3-symbol CORESET and 2-symbol CORESET. It is important to understand how to handle the processing time in case.
Proposal: Discuss how to handle case of PDCCH search space set containing both a 3-symbol CORESET and 2-symbol CORESET.
CORESET Bandwidth and #TB limitations
Qualcomm mentioned that having a limit on scheduled bandwidth in the previous meeting should be extended to the CORESET bandwidth so that there is some consistency in the limitations. The following simplified proposal is included here for discussion. 
Proposal: If UE has indicated support for Capability #2 with a limit on the maximum number of scheduled RBs equal to 136, then the UE also does not expect any CORESET to span a set of RBs greater than 136. Otherwise, the UE defaults to Capability #1. 
MTK mentioned that it would be important to now separately report the UE capability for #TBs per slot between Capability #1 and Capability #2, now that there has been adoption of Capability #2. The following is proposed for discussion.
Proposal 3: The support of #PDSCH/PUSCH per slot shall be reported for UE processing time capability#1 and capability#2, respectively.
Support for CA
Several companies mentioned support for extended Capability #2 to CA, though there were more proposals limiting the number of carriers to 1 at most for Capability #2 [Intel, MTK, Panasonic], while [Qualcomm, Huawei, Ericsson] provided various other proposals to allow multiple carriers with Capability #2. For instance, Huawei provides a limitation on the number of carriers to support while Qualcomm indicates an aggregate bandwidth. Panasonic makes the point that at least there may be need for FR1 + FR2 capable devices to support CA across FR1 and FR2, while allowing also for URLLC operation in FR1.

Given the inputs across companies this meeting, the following is proposed as a compromise among the companies for discussion this meeting.

Proposal: Regarding support for CA with Capability #2
· The following UE capabilities should be reported to the network
· The number of carriers that can be configured as Capability #2 
· This capability should be signaled as Type 3 and only for FR1
· The UE may additionally indicate an maximum aggregate number of scheduled RBs
· The UE defaults to Capability #1 if this is not met
· Candidate values are 300 RBs for 15kHz, and 136 RBs for 30kHz or 60kHz
· The following parameters should be configured by the network
· Whether a particular CC is configured as capability #2 carrier (in which case it must also be configured as a self-scheduled carrier)

Dynamic operation between Capability #1 and Capability #2
Both Intel and Qualcomm raised issues that in cases where there is a BW limitation for Capability #2, is it important to ensure efficient pipelining and no hardware contention for such operation. Therefore, the following compromise proposal is considered below to reduce the scope.
Proposal: For a UE indicating Capability #2, N1 value constrained to maximum PDSCH allocation of 136 PRBs, in case of dynamic switching between Capabilities #1 and #2
· Alt 1: the UE may be allowed to drop the processing of a number of PDSCHs that may be scheduled to follow Capability #1 such that they are scheduled within a window ‘W_N1’ before the start of a PDSCH that is scheduled to follow Capability #2.
· The window W_N1 is defined as: W_N1 = {1, 2, …, N1_cap1 (=10)}, with the exact value of W_N1 indicated by the UE to the network as a UE capability.
· Additional margin to N1_cap1 considering special cases like short PDSCH durations with/without overlaps with scheduling PDCCH may be considered as well.
· Alt 2: The UE does not expect Capability #2 operation until all HARQ processes under Capability #1 have been completed

Simultaneous reception with broadcast
Panasonic proposed to require simultaneous reception of broadcast messages while maintaining Capability #2 operation, while Qualcomm proposed to follow the procedure for FR2 and prioritize C-RNTI or SI-RNTI. Given the added complexity for handling processing time with Capability #2, and the complications already addressed in the case of Capability #1 from prior meetings, the proposal from Qualcomm is provided below for discussion.
Proposal: The following agreement is amended to include the new case of Capability #2 unicast traffic in FR1:
· While UE acquires SI upon being triggered by Paging DCI
· UE is not required to decode C-RNTI PDSCH if the SI-RNTI PDSCH is overlapped with at least one symbol
· In case UE autonomously monitors SI-RNTI PDCCH while monitoring C-RNTI PDCCH, and both SI-RNTI PDSCH and C-RNTI PDSCH are overlapped with at least one symbol, the UE is not required to decode SI-RNTI PDSCH
· The first two bullets apply unless TBS of SI-RNTI PDSCH ≤ 2976 for FR1 and the UE is only scheduled C-RNTI PDSCH under operation with Capability #1 processing time, then UE decodes both SI-RNTI PDSCH and C-RNTI PDSCH
· Note: the above assumes that the PDSCHs to be decoded by the UE have non-overlapped PRBs
· The first two bullets always apply in FR2

Additional items
Regarding UCI multiplexing, there were differing view e.g., from Ericsson and Panasonic. Ericsson preferred no relaxation while Panasonic suggested relaxation, and in some cases restricted the operation of UCI multiplexing for new MCS or new RNTI. 
For this meeting, further discussion may be needed on the following proposal below which takes the same relaxation as with Capability #1.
Proposal:  For Capability #2, the processing time for UCI multiplexing should be extended by d symbols using the same values and conditions as used for Capability #1.
Regarding SPS, agreements for action time are proposed by Nokia to be extended to Capability #2, while agreements for additional processing time in the case of HARQ-ACK multiplexed on PUSCH were proposed to be extended to PDCCH validation by Samsung.
Proposal: Introduce text proposal below for additional symbol of UE processing time for SPS release when HARQ-ACK is sent on PUSCH, and for UE processing Capability #2 minimum timing requirement for SPS release to Subclause 10.2 of TS38.213  
-----------------------------------------------------Begin Text Proposal for 38.213 ----------------------------------------------------------
[bookmark: _Toc517265073]10.2	PDCCH validation for DL SPS and UL grant Type 2
<Unchanged text omitted>
A UE with capability 1 [6, TS 36.214] is expected to be able to provide HARQ-ACK information in response to a DL SPS scheduling release after N[image: ] symbols from the last symbol of a PDCCH providing the DL SPS scheduling release where, for the subcarrier spacing of the PDCCH reception, N=10[image: ] for 15 kHz, N=12[image: ] for 30 kHz, N=22[image: ] for 60 kHz, and N=25[image: ] for 120 kHz in the case of HARQ-ACK on PUCCH, and N=11 for 15 kHz, N=13 for 30 kHz, N=23 for 60 kHz, and N=26 for 120 kHz in the case of HARQ-ACK on PUSCH.
A UE with capability 2 [6, TS 36.214] is expected to be able to provide HARQ-ACK information in response to a DL SPS scheduling release after N symbols from the last symbol of a PDCCH providing the DL SPS scheduling release where, for the subcarrier spacing of the PDCCH reception, N=5 for 15 kHz, N=9.5 for 30 kHz, N=14 for 60 kHz.
-----------------------------------------------------End Text Proposal for 38.213 ------------------------------------------------------------

RRC Parameter Changes Related to K1/K0
This meeting, Ericsson proposed to amend K1 values to address some TDD configurations for which the current set of RRC parameters would be insufficient. Currently, the set is only limited to the values from 0 to 8, though the field may be larger.
From the last meeting, there was an observation that the set of RRC values for K0 are also limited and cannot properly address all configurations for CA with mixed numerology. Therefore, is was proposed to add values 6 and 7 to be complete and aligned with K2.
This meeting we combine these two proposals.
Proposal: Send an LS to RAN2 to add the following in red:
· The list of values for K1 which can be configured by RRC should be updated to {0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15}.
· The list of values for K0 which can be configured by RRC should be updated to {0,1,2,3,4,5,6,7,8,10,16,20,32}.
Rx-to-Tx Switch Times
From the previous meeting, and LS from RAN4 was provided stating that an upper bound must be placed on UE Rx/Tx and Tx/Rx transition times. These times impact which slot formats may be supported by a UE, for a given SCS. As such, a table was provided below.

	Transition/FR
	FR1
	FR2

	TRX2TX
	13s
	7s

	TTX2RX
	13s
	7s




RAN4 requested RAN1 to use the above UE transition times while determining slot format and/or any other dependent system level parameters. However, at the previous RAN1 #93 only the following was agreed with only focus on Rx to Tx.
Agreements:
· UE is not required to receive on a downlink symbol and then transmit on a uplink symbol if those two symbols are not separated by at least Rx2Tx us on unpaired spectrum for a given serving cell, from the UE perspective
· Discuss further whether it’s an error case or to specify a UE behavior
· Note that the exact value of Rx2Tx has been specified in RAN4 [R4-1805766]

Moreover the resulting text in 38.211 capturing the agreement did not reference the appropriate specification for this these values. An except is given below.
“A UE not capable of full-duplex communication is not expected to transmit in the uplink earlier than  after the end of the last received downlink symbol in the same cell where  is given by [TS 38.101].”
For this meeting, it was noted by several companies [Intel,Qualcomm] that this needed correction, while others also brought proposals that this should be confirmed as an error case [Panasonic, Huawei, Qualcomm]. Addition concerns were raised by [DCM] to provide more specific reference to CA, while [WILUS] asked for reference to PRACH, although the text within 38.211 does in some sense still readily apply to those cases.
Note that in the 7.1.3.3 summary on resource allocation, while is lead by the editor of 38.211, this same issue is also addressed with a text proposal which reflects the contribution of [Intel]. 
Proposal: Discuss text proposals for Rx-to-Tx and Rx-to-Rx switching times in resource allocation agenda of 7.1.3.3. 
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