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1. Introduction
This contribution addresses and discusses on some maintenance issues related to carrier aggregation and bandwidth parts for NR. 

2. Discussion on Carrier aggregation
[bookmark: _GoBack]For carrier aggregation, we address some clarification issues on HARQ-ACK codebook related to Scell BWP, HARQ-ACK fallback, SPS PDSCH, and DAI signalling. Furthermore, we provide text proposals for the clarification on the above issues.

2.1. Issues on Type-1 HARQ-ACK codebook
Firstly, regarding Type-1 (semi-static) HARQ-ACK codebook, in current TS38.213, it is specified to determine the HARQ-ACK codebook (size) based on the active DL BWP for a serving cell. However, considering when a Scell is deactivated, there would be no active DL BWP for the Scell. For this reason, a reference DL BWP is necessary for HARQ codebook determination for a deactivated Scell. For the reference DL BWP, simply, it is reasonable to consider the DL BWP with lowest index among all the configured DL BWPs for the deactivated Scell. The corresponding text proposal is provided as below.

------------------------------------- Begin Text Proposal on TS38.213 --------------------------------------
< Omitted >
[bookmark: _Ref505248562][bookmark: _Toc517265056]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel



For a serving cell  and the active DL BWP or the DL BWP with lowest index if the serving cell is deactivated and the active UL BWP, as described in Subclause 12, the UE determines a set of  occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot . The determination is based:

a)	on a set of slot timing values  associated with the active UL BWP


a)	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for DCI format 1_1 on serving cell ,  is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} for DCI format 1_0;


[bookmark: _Hlk508697304]b)	If the UE is configured to monitor PDCCH for DCI format 1_1 on serving cell ,  is provided by higher layer parameter dl-DataToUL-ACK for DCI format 1_1. 

b)	when provided, on a set of row indexes of a table provided by higher layer parameter PDSCH-TimeDomainResourceAllocation associated with the active DL BWP or the DL BWP with lowest index if the serving cell is deactivated and defining respective sets of slot offsets , start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]; and
c)	when provided, on higher layer parameter tdd-UL-DL-ConfigurationCommon, higher layer parameter tdd-UL-DL- ConfigurationCommon2, and higher layer parameter tdd-UL-DL-ConfigDedicated as described in Subclause 11.1.
< Omitted >
------------------------------------- End Text Proposal on TS38.213 --------------------------------------

Secondly, regarding HARQ-ACK transmission on PUSCH in case configured with Type-1 (semi-static) codebook, there is an ambiguity on HARQ-ACK codebook (size) determination in case when UE receives 1-bit UL DAI via UL grant DCI and receives a single PDSCH with counter-DAI = 1 in Pcell. According to the description in section 9.1.2, the UE is required to report only 1-bit HARQ-ACK corresponding to the PDSCH, but according to the description in section 9.1.2.2, the UE is required to report the maximum HARQ-ACK codebook size or not required to report any HARQ-ACK based on the received 1-bit UL DAI value. 

Proposal 1: It is necessary to clarify on the HARQ-ACK codebook determination on PUSCH in case when UE receives 1-bit UL DAI via UL grant DCI and receives a single PDSCH with counter-DAI = 1 in Pcell. 

	< description in section 9.1.2 >

If a UE reports HARQ-ACK information in a PUSCH or a PUCCH only for a SPS PDSCH release or only for a PDSCH reception within the occasions for candidate PDSCH receptions, as determined in Subclause 9.1.2.1, that is scheduled by DCI format 1_0 with a counter downlink assignment indicator (DAI) field value of 1 on the PCell, the UE determines a HARQ-ACK codebook only for the SPS PDSCH release or only the PDSCH reception; otherwise, the following procedures for a HARQ-ACK codebook determination apply.



	< description in section 9.1.2.2 >


If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook as described in Subclause 9.1.2.1 when a value of the DAI field in DCI format 0_1 is  except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when .



2.2. Issues on Type-2 HARQ-ACK codebook
Firstly, regarding HARQ-ACK feedback for SPS PDSCH, one issue needed to be defined is HARQ-ACK bit mapping in case when the UE only receives two SPS PDSCHs (in different CCs) during a bundling window without receiving any other PDCCH/PDSCH. In this case, simply, 2-bit HARQ-ACK corresponding to two SPS PDSCHs can be mapped based on CC index. Similarly, 2-bit HARQ-ACK corresponding to two SPS PDSCHs in a same CC (within a bundling window) can be mapped based on slot index if the case is supported according to the configured period of SPS PDSCH. The corresponding text proposal is provided as below.

------------------------------------- Begin Text Proposal on TS38.213 --------------------------------------
< Omitted >
[bookmark: _Ref500241945][bookmark: _Toc517265064]9.2.3	UE procedure for reporting HARQ-ACK
< Omitted >
If a UE transmits HARQ-ACK information corresponding only to one or twoa PDSCH reception without a corresponding PDCCH, the UE generates the corresponding HARQ-ACK codebook as described in Subclause 9.1.3.1 and a PUCCH resource for the corresponding HARQ-ACK information transmission is provided by higher layer parameter n1PUCCH-AN.





If a UE transmits HARQ-ACK information using PUCCH format 0, the UE determines values  and  for computing a value of cyclic shift  [4, TS 38.211] where is provided by higher layer parameter initialCyclicShift of PUCCH-format0, and  is determined from the value of one HARQ-ACK information bit or from the values of two HARQ-ACK information bits as in Table 9.2.3-3 and Table 9.2.3-4, respectively. 
< Omitted >
------------------------------------- End Text Proposal on TS38.213 --------------------------------------

Secondly, regarding the case where multiple DL grant PDCCHs to schedule a same CC are transmitted/detected via a single CORESET or search space, a counting rule of DAI value for Type-2 (dynamic) HARQ-ACK codebook may need to be defined among the multiple DL grant PDCCHs, for example, based on the CCE index of PDCCH and/or the index of search space, or the slot index with PDSCH and/or the PDSCH symbol index.

Proposal 2: It is necessary for Type-2 HARQ-ACK codebook to define a counting rule of DAI value for the multiple DL grant PDCCHs to schedule a same CC transmitted via a single CORESET or search space.

3. Discussion on Bandwidth part
For bandwidth part, we discusses UE procedure for BWP switching based on the inactivity timer for unpaired spectrum. Furthermore, we provide text proposal for the UE behaviour during the transition time of BWP change which is already agreed in the past meeting.

3.1. UE behaviour during the transition time for active DL/UL BWP change
In RAN1#92 meeting and RAN1#92bis meeting, following agreements were made for BWP switching [2][3]: 
	Agreements:
· A UE is not expected to receive DL signals or transmit UL signals during the transition time of active DL or UL BWP switch
· For DCI-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the end of last OFDM symbol of the PDCCH carrying the active BWP switch DCI till the beginning of a slot indicated by K0 in the active DL BWP switch DCI or K2 in the active UL BWP switch DCI
· For timer-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the beginning of the subframe (FR1) or from the beginning of the half-subframe (FR2) immediately after a BWP timer expires till the beginning of a slot UE is able to receive DL signals or transmit UL signals in the default DL BWP for paired spectrum or the default DL or UL BWP for unpaired spectrum
Agreements:
· It’s RAN1’s understanding that the active DL (or UL) BWP switching delay (i.e. T μs) for two types of UE capability will be specified in RAN4 specs.
· Send LS to RAN4 – R1-1805727, which is approved, final LS in R1-1805755
· For DCI-based active DL (or UL) BWP switching, a UE is not expected to switch its active DL (or UL) BWP based on an active DL (or UL) BWP switching DCI which is considered as invalid where invalidity is defined as when the signaled K0 (or K2) value in the DCI can’t guarantee the active DL (or UL) BWP switching delay equal to or larger than the one specified in RAN4 specs to the UE based on the UE’s capability.


According to the latest version of specification documents, UE is not expected to receive any DL signals such as PDCCH, PDSCH, or CSI-RS outside of the active DL BWP, and UE is not expected to transmit any UL signals such as PUCCH, PUSCH, or SRS outside of the active UL BWP. Meanwhile, it is not defined what is UE’s assumption on the active DL or UL BWP during the transition time of active DL or UL BWP change. In other words, according to the current specification, UE may not know whether or how to receive DL signals or to transmit UL signals during the transition time of active DL or UL BWP change. For instance, UE may not know when the periodic CSI or SRS transmission will be stopped and when the PDCCH monitoring or CSI measurement will be stopped. In those points of views, it is necessary that the specification needs to capture the agreements on UE behaviour during the active DL or UL BWP switch. 
Proposal 3: RAN1 specification needs to capture UE behaviour when UE receive PDCCH for BWP switching or when bwp-InactivityTimer expires which is already agreed as follows:
· A UE is not expected to receive DL signals or transmit UL signals during the transition time of active DL or UL BWP switch
· For DCI-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the end of last OFDM symbol of the PDCCH carrying the active BWP switch DCI till the beginning of a slot indicated by K0 in the active DL BWP switch DCI or K2 in the active UL BWP switch DCI
· For timer-based active BWP switch, from RAN1 perspective, the transition time of active DL or UL BWP switch is the time duration from the beginning of the subframe (FR1) or from the beginning of the half-subframe (FR2) immediately after a BWP timer expires till the beginning of a slot UE is able to receive DL signals or transmit UL signals in the default DL BWP for paired spectrum or the default DL or UL BWP for unpaired spectrum
· For DCI-based active DL (or UL) BWP switching, a UE is not expected to switch its active DL (or UL) BWP based on an active DL (or UL) BWP switching DCI which is considered as invalid where invalidity is defined as when the signaled K0 (or K2) value in the DCI can’t guarantee the active DL (or UL) BWP switching delay equal to or larger than the one specified in RAN4 specs to the UE based on the UE’s capability.

3.2. Active DL/UL BWP change based on both DCI indication and Timer
When UE detects BWP indicator in DCI format 1_1, it seems natural not to switch to another DL BWP including default BWP before the corresponding PDSCH is transmitted on DL BWP indicated by DCI format 1_1. In other words, UE is not expected to switch to the default DL BWP between the reception time of DL assignment indicating DL BWP switching and the reception time of the corresponding PDSCH. For simplicity, it can be considered that UE stop increasing the timer every interval of 1 msec or 0.5 msec during the transition time of active DL or UL BWP switch. 
Proposal 4: UE does not increments bwp-inactivityTimer during the transition time of active DL BWP change.
For unpaired spectrum operation, UE can assume that the timing of active DL BWP switching is the same as that of active UL BWP switching. For instance, if UL grant in slot n indicates UL BWP switching and schedules PUSCH transmission in slot n+k, UE assume that both UL BWP indicated by UL grant and DL BWP which is paired with the UL BWP are active in slot n+k. Furthermore, when a UE switches to the default DL BWP from an active DL BWP after BWP inactivity timer expires, UE’s active UL BWP is also switched to UL BWP which is paired with the default DL BWP at the same time. 
Proposal 5: For unpaired spectrum, UE assumes that the timing of active DL BWP switching is the same as the timing of active UL BWP switching. 
In this case, UE is not expected to receive DL signals during the time duration from the end of last OFDM symbol of the PDCCH carrying the active BWP switch DCI till the beginning of a slot indicated by K2 in the active UL BWP switch DCI. Similarly, UE is not expected to transmit UL signals during the time duration from the end of last OFDM symbol of the PDCCH carrying the active BWP switch DCI till the beginning of a slot indicated by K0 in the active DL BWP switch DCI. 

3.3. Text proposal on TS38.213 
------------------------------------- Begin Text Proposal Section 12 of 38.213 --------------------------------------
< Omitted >
If a UE is configured by higher layer parameter bwp-InactivityTimer a timer value for the primary cell [11, TS 38.321] and the timer is running, the UE increments the timer every interval of 1 millisecond for frequency range 1 or every 0.5 milliseconds for frequency range 2 if the UE does not detect a DCI format for PDSCH reception on the primary cell during the interval [11, TS 38.321] except for the transition time of active DL BWP change for paired spectrum operation or if the UE does not detect a DCI format for PDSCH reception or a DCI format for PUSCH transmission on the primary cell during the interval except for the transition time of active DL or UL BWP change for unpaired spectrum operation during the interval [11, TS 38.321].
If a UE is configured 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 1 or every 0.5 milliseconds for frequency range 2 if the UE does not detect a DCI format for PDSCH reception on the secondary cell during the interval except for the transition time of active DL BWP change for paired spectrum operation or if the UE does not detect a DCI format for PDSCH reception or a DCI format for PUSCH transmission on the secondary cell during the interval except for the transition time of active DL or UL BWP change for unpaired spectrum operation during the interval. The UE may deactivate the secondary cell when the timer expires.
UE is not expected to receive DL signals or to transmit UL signals during the transition time of active DL or UL BWP change, respectively for paired spectrum operation.
UE is not expected both to receive DL signals and to transmit UL signals during the transition time of active DL and/or UL BWP change for unpaired spectrum operation.
-	If UE detects a DCI format 1_1 indicating active DL BWP change, the transition time of active DL BWP change is the time duration from the end of last OFDM symbol of the PDCCH carrying the DCI format 1_1 till the beginning of a slot indicated by K0 in the DCI format 1_1. UE is not expected that the value of K0 can’t guarantee the active DL BWP switching delay [10, TS 38.133].
-	If UE detects a DCI format 0_1 indicating active UL BWP change, the transition time of active UL BWP change is the time duration from the end of last OFDM symbol of the PDCCH carrying the DCI format 0_1 the beginning of a slot indicated by K2 in the DCI format 0_1. UE is not expected that the value of K2 can’t guarantee the active UL BWP switching delay.
-	If BWP-InactivityTimer expires, the transition time of active DL or UL BWP change is the time duration from the beginning of the interval of 1 millisecond for frequency range 1 or from the beginning of the interval of 0.5 millisecond for frequency range 2 immediately after the timer expires till the beginning of the earliest slot after the active DL BWP switching delay from the beginning of the transition time of active DL or UL BWP change..
If a UE is configured by higher layer parameter firstActiveDownlinkBWP-Id a first active DL BWP and by higher layer parameter firstActiveUplinkBWP-Id a first active UL BWP on a secondary cell or supplementary carrier, the UE uses the indicated DL BWP and the indicated UL BWP on the secondary cell as the respective first active DL BWP and first active UL BWP on the secondary cell or supplementary carrier. 
< Omitted >
------------------------------------- End Text Proposal Section 12 of 38.213 --------------------------------------
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