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1 Introduction
In the RAN2 #99 meeting, we discussed various aspects of LCP and made the following agreements [1].
	Agreements
1. LCH restriction is based on available parameters coming from PHY and/or RRC.
2. The physical layer parameters required by the LCP for the purpose of LCP restrictions are provided to the MAC from the PHY layer. How this is captured is FFS.
3. Parameters for LCP restrictions - Sub-Carrier Spacing, Cell, “Time”. What “time” means is FFS (e.g. PUSCH transmission duration and K2). FFS if other parameters are required (e.g. transmission mode).
4. If there are multiple Grants for a UE at a certain point in time the order in which the UE processes the grants is up to UE implementation.
5. The LCP restriction does not apply to MAC CE at least for non-duplication case.



According to the RAN1 discussion, it is known that each bandwidth part is associated with a specific numerology (i.e., subcarrier spacing and CP length). As a result, the MAC entity in a UE can simply use the information of subcarrier spacing for the purpose of LCP when UL grant is received.
On the other hand, what “time” means is still not clear, although RAN2 already agreed to take such a parameter into account for LCP, in particular, LCH restriction. In this context, we focus on the following issue in this contribution.
· Review the relevant RAN1 agreements and discuss how RAN2 can define “time” for LCP
2 Discussion
In LTE, several PHY/MAC operations such as scheduling and HARQ are performed based on TTI whose length is 1 ms. At each TTI, transport blocks are passed from the MAC layer to the PHY layer and scheduling information is transmitted by an eNB. In addition, physical resources are allocated on the basis of two resource blocks for one TTI. Consequently, both of the scheduling interval and the transmission duration are equal to the TTI length.
On the other hand, the NR scheduling procedure is now being designed to support multiple services with different requirements (e.g., eMBB and URLLC) by using a common framework. For this purpose, RAN1 agreed to have (a) the monitoring periodicity of control information and (b) the transmission duration of UL data, where (a) and (b) are controlled by a gNB independently, as shown in Fig. 1(a). The related agreements are shown as follows [2].
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Agreement:
· UE can be configured to “monitor DL control channel” in terms of slot or OFDM symbol with respect to the numerology of the DL control channel
· Specification supports occasion of “DL control channel monitoring” per 1 symbol with respect to the numerology of the DL control channel
· Note: This may not be applied to all type of the UEs and/or use-cases
· FFS whether or not total number of blind decodings in a slot when a UE is configured with “DL control channel monitoring” per symbol can exceed the total number of blind decodings in a slot when a UE is configured with “DL control channel monitoring” per slot
· Data channel (PDSCH, PUSCH) duration and starting position
· Specification supports data channel having minimum duration of 1 OFDM symbol of the data and starting at any OFDM symbol to below-6GHz, in addition to above-6GHz
· Note: This may not be applied to all type of UEs and/or use-cases
· UE is not expected to blindly detect the presence of DMRS or PT-RS
· FFS: Whether a 1 symbol data puncturing can be indicated by preemption indication
· FFS: combinations of data duration and granularities of data position
· Specification supports data having frequency-selective assignment with any data duration
· FFS: relations between “DL control channel monitoring” occasions and data channel durations
· Note: this is addition to the agreements at RAN1#86.
· Note : 1-symbol case may be restricted depending on the BW.



It should be noted that the relations between the monitoring periodicity and the transmission durations still remain open. On top of these agreements, it was also agreed that (i) the monitoring periodicity is configured by UE-specific higher-layer signaling and that (ii) the transmission duration is dynamically indicated by DCI. The related agreements are captured in Appendix [3][4].
From the RAN2 point of view, we need to clarify the term “time” that was agreed to be taken into account for LCP. Several interpretations are possible in the context of NR and some of them are explained as follows.
Option 1) “Time” as transmission duration
· Since the UE in LTE transmits UL data during one TTI whenever it is scheduled, the term “time” can be interpreted as the transmission duration of UL data.
· However, depending on the FFS highlighted above, it might (or not) be possible that the transmission duration is short while the monitoring interval is long, as shown in Fig. 1(b). In this case, whether such a setting corresponds to short TTI is unclear.
Option 2) “Time” as monitoring periodicity of NR control information
· Since the UE in LTE can be scheduled per TTI by receiving PDCCH, the term “time” can be interpreted as the monitoring periodicity of the NR control information.
· However, depending on the FFS highlighted above, it might (or not) be possible that the monitoring interval is short while the transmission duration is long (e.g., slot aggregation), as shown in Fig. 1(c). In this case, whether such a setting corresponds to short TTI is unclear.
Option 3) “Time” as HARQ transmission to ACK/NACK reception
· Since TTI length is proportional to the time from data transmission to ACK/NACK reception in LTE, especially for UL synchronous HARQ in FDD, the term “time” can implicitly mean this time.
· However, it is difficult to represent this time in terms of the monitoring interval and the transmission duration since it can be varied depending on scheduling (i.e., asynchronous HARQ).
Observation 1: We have identified the following options for the meaning of “time” in the context of LCP.
· Option 1) Time as transmission duration
· Option 2) Time as monitoring periodicity of NR control information
· Option 3) Time as HARQ transmission to ACK/NACK reception



Figure 1 Monitoring periodicity of NR control information and transmission duration of UL data

We think that both the transmission duration (i.e., Option 1) and the monitoring periodicity of NR control information (i.e., Option 2) can be used as “time” for LCP, despite of their incompleteness. However, we think that the transmission duration is more suitable because the monitoring periodicity of NR control information highly depends on the physical layer configuration (e.g., CORESET configuration) while the transmission duration is simply one of the contents included DCI.
However, even if the transmission duration is used as “time” for LCP, we don't think that K2 is needed to be considered. The reason is that only short transmission duration and short K2 might be allowed for URLLC. In other words, there might be few cases where short transmission duration and long K2 are used simultaneously for URLLC.
Observation 2: We think that both the transmission duration (i.e., Option 1) and the monitoring periodicity of NR control information (i.e., Option 2) can be used as “time” for LCP, despite of their incompleteness.
Observation 3: In regard to K2, this parameter is not needed to be considered since only short transmission duration and short K2 might be allowed for URLLC. In other words, there might be few cases where short transmission duration and long K2 are used simultaneously for URLLC.
Proposal 1: RAN2 is required to use the transmission duration without considering K2 as the meaning of “time” for LCP.
3 Conclusions
Observation 1: We have identified the following options for the meaning of “time” in the context of LCP.
· Option 1) Time as transmission duration
· Option 2) Time as monitoring periodicity of NR control information
· Option 3) Time as HARQ transmission to ACK/NACK reception
Observation 2: We think that both the transmission duration (i.e., Option 1) and the monitoring periodicity of NR control information (i.e., Option 2) can be used as “time” for LCP, despite of their incompleteness.
Observation 3: In regard to K2, this parameter is not needed to be considered since only short transmission duration and short K2 might be allowed for URLLC. In other words, there might be few cases where short transmission duration and long K2 are used simultaneously for URLLC.
Proposal 1: RAN2 is required to use the transmission duration without considering K2 as the meaning of “time” for LCP.
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5 Appendix
· RAN1 NR AH #2 [3]
	Agreements:
· For a CORESET which is configured by UE-specific higher-layer signalling, at least following are configured.
· Frequency-domain resources, which may or may not be contiguous
· Each contiguous part of a CORESET is equal to or more than the size of REG-bundle in frequency
· FFS: exact size and number of contiguous parts for a CORESET
· Starting OFDM symbol
· Time duration
· REG bundle size if the configuration is explicit
· Transmission type (i.e., interleaved or non-interleaved)
· More parameters may be added if agreed
· For a CORESET which is configured by UE-specific higher-layer signalling, at least following is configured.
· Monitoring periodicity
· FFS: it is a configuration per CORESET or per one or a set of PDCCH candidates
· FFS: relation with DRX
· FFS: default/fallback value



· Summary of E-mail Discussion on DCI Content (R1-1711567) [4]
Table 1 Uplink-related DCI
	Information
	Comment

	Resource info
	Carrier indicator
	for cross-carrier scheduling

	
	Frequency-domain PUSCH resources - PRBs
	Resources in the frequency domain

	
	Time domain PUSCH resources
	Indicate start/stop of the OFDM symbols used for data in the slot/mini-slot including number of slots (in case of slot aggregation). Including cross-slot scheduling

	MCS and TB size
	MCS
	Modulation and coding scheme
For one TB, multiple entries if we have multiple TBs. TB size can be derived from MCS and resource allocation

	CBG and HARQ-related info
	New data indicator
	For one TB, multiple bits if we have multiple TBs

	
	Redundancy version
	For one TB, multiple bits if we have multiple TBs

	
	HARQ process number
	HARQ process number

	
	CBG information
	The UE needs to know which CBGs to (re)transmit

	Power control
	PUSCH power control
	

	Multi-antenna related information
	CSI-RS resource indicator
	For scheme B: indication of DL measurement RS for UE to calculate candidate precoder. Note! Unclear if part of DCI or not.

	
	SRS resource indicator (SRI)
	To indicate a reference SRS resource (from a previous bundle of transmitted SRS resources) the UE should use for PUSCH. FFS if subband SRI is supported.

	
	wideband and/or subband TPMI
	To select a transmit precoding matrix from the UL codebook

	
	Antenna port(s), scrambling identity and number of layers
	

	CSI-related information
	
	

	SRS-related
	SRS resource transmission request
	To trigger a SRS resource transmission from a pre-configured set of SRS resources

	RNTI
	RNTI
	Identity of the UE (or group of UEs)

	
	
	



· RAN1 #90 [5]
	Agreements:
· Remove the support for 7-symbol slots from NR
· It is allowed to have more than one DL/UL switching points within a 14-symbol slot by using non-slot-based scheduling
· Note: at least 14-symbol, 7-symbol, and 2-symbol CORESET monitoring periodicities are supported for non-slot-based scheduling
· Removing 7-symbol slot does not imply to remove the agreed design of 4- to 7-symbol long PUCCH
· Allow additional DMRS position with non-slot based scheduling
· RAN1 recommends to define test cases for following cases:
· Slot-based scheduling for downlink
· The first DMRS position of the PDSCH is fixed on the 3rd or 4th symbol of the slot
· Non-slot-based scheduling for downlink
· The first DMRS position of the PDSCH is the 1st symbol of the scheduled data
· At least PDSCH durations of 2, 4, and 7 OFDM symbols including DMRS are recommended to be specified
· Note: the LS includes the motivations of selected values
· Note: Final decision is up to RAN4
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