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1	Introduction
In RAN2 #99, the timing aspects in MAC are discussed, and details of timing unit are FFS. In this paper, according to RAN1 DL control information monitoring modelling and data transmission, how to differentiate different timing terminologies in TS 38.321 is considered. 
[bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK52]2	Discussion
Following are relative RAN1#90 agreements about PDCCH structure.
Agreements:
· Working assumptions are confirmed with the following details.
· For 1/2/3-symbol CORESET, REG bundle size of 6 is supported.
· A REG bundle size is as part of CORESET configuration for a CORESET configured by UE-specific higher-layer signalling.
· FFS: CORESET(s) configured by non UE-specific signaling.
· UE assumes that precoder granularity in frequency domain is equal to the REG bundle size in the frequency domain
· FFS: gNB can inform to the UE whether or not to assume the same precoder over multiple REG bundles.
· Note: more than one CORESET(s) with the UE-specific higher-layer signaling can be configured for the same UE
Agreements:
· For interleaving CORESET, the interleaving pattern is derived by the CORESET configuration and is not dependent on other CORESET configuration.
· Note: 
· Following metrics can be considered
· Good frequency distribution of REG bundles within the CORESET
· Blocking probability for potential overlapped CORESET(s)
· Inter-cell/inter-TRP interference randomization
Agreements:
· A PDCCH search space at an aggregation level in a CORESET is defined by a set of PDCCH candidates
· For the search space at the highest aggregation level in the CORESET, the CCEs corresponding to a PDCCH candidate are derived as following
· The first CCE index of a PDCCH candidate is identified by using at least some of the followings
· (1) UE-ID, (2) candidate number, (3) total number of CCEs for the PDCCH candidate, (4) total number of CCEs in the CORESET, and (5) randomization factor
· The other CCE indexes of the PDCCH candidate are consecutive from the first CCE index
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

In LTE, since TTI and subframe have the same value, 1ms, the use of TTI can be interpreted properly in TS 36.321. However, due to the RAN1 progress on CORESET, PDCCH monitoring, and data transmission, NR-UNIT is used temporarily in TS 38.321. Based on the new physical design from RAN1,
· For data transmission, one data transmission can be scheduled to span one or more slots. One specific transmission occurs within a slot or mini-slot time duration. 
· For PDCCH monitoring, RAN1 agreed that 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. 
We suggest to define the timing terminologies for data transmission and PDCCH monitoring separately. We prefer to abandon the confused terminology, TTI, and use a general terminology, transmission duration, to refer to the duration of a PDSCH/PUSCH data transmission.
Proposal 1: For NR data transmission, “transmission duration” represents the duration of a PDSCH/PUSCH data transmission in TS 38.321. The granularity of “transmission duration” is symbol/slot/multiple slots.
By this definition of transmission duration, following TP is an example:
TS 38.321 5.4.5 Buffer Status Reporting
1> if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:
2> if UL-SCH resources are available for a new transmission in this NR-UNIT:
3> instruct …
Use “transmission duration”
1> if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:
2> if UL-SCH resources are available for a new transmission in this transmission duration:
3> instruct …

Due to the confusion on PDCCH period, caused by the time-overlapped CORESET configurations, we suggest to define the PDCCH monitoring occasions as monitoring DL control channel, to describe the UE behaviour of scheduling. 
Proposal 2: Without a unified unit like PDCCH period, PDCCH monitoring occasions can be used to describe the UE behaviour of scheduling.
By this definition of PDCCH monitoring occasions, following TP is an example:
TS 38.321 5.3.1 DL Assignment reception
When the MAC entity has a C-RNTI or Temporary C-RNTI, the MAC entity shall for each 'NR-UNIT‘ during which it monitors PDCCH and for each Serving Cell:
1> if a downlink assignment for this 'NR-UNIT' and this Serving Cell has been received on the PDCCH for the MAC entity’s C-RNTI or Temporary C-RNTI; or
	…


Use “PDCCH monitoring occasions”
When the MAC entity has a C-RNTI or Temporary C-RNTI, the MAC entity shall for each PDCCH monitoring occasion and for each Serving Cell:
1> if a downlink assignment for this transmission duration and this Serving Cell has been received on the PDCCH occasion for the MAC entity’s C-RNTI or Temporary C-RNTI; or
	…

Regarding the special time duration, we suggest to discuss them individually. For DRX, RAN2 #99 had agreements as follows, so the unit of Onduration and drx-inactivity is based on ms. 
Agreements:
1.	The unit of Onduration and drx-inactivity is numerology independent and based on ms.  The minimum value can be less than 1ms.  The values are FFS.
2.	The long and short DRX cycles should be in ms.  
3.	FFS if HARQ RTT can or should be derived from dynamically signalled K parameters over DCI or if HARQ RTT is configured by RRC 
4.	HARQ RTT and DL/UL retransmission timers are dependent on numerology of corresponding scheduled transmission (FFS whether it is PDCCH/PUSCH/PDSCH).  The actual unit is FFS (e.g. PDCCH monitoring occasions, number of slots/PDCCH slots, ms (last resort), etc.)
5.   As in LTE, include functionality related to the MAC CEs DRX Command and Long DRX Command

For LCP, it is no confusion in LTE to proceed the Bj increment by the product PBR × TTI duration for each TTI. However, the TTI duration in NR may represent a subframe or a slot. RAN2 should discuss the scheduling unit for Bj, and it may depend on the QoS performance with some feedback from RAN4. 
Proposal 3: RAN2 should discuss the special time duration individually, e.g., the TTI duration in Bj calculation in LCP may be a subframe or a slot duration between two consecutive PDCCH monitoring occasions.
Based on proposal 3, following TP is an example
TS 38.321 5.2.3.1 Logical channel prioritization
The MAC entity shall maintain a variable Bj for each logical channel j. Bj shall be initialized to zero when the related logical channel is established, and incremented by the product PBR × NR-UNIT for each NR-UNIT, where PBR is Prioritized Bit Rate of logical channel j. 
Special time duration should be determined individually
The MAC entity shall maintain a variable Bj for each logical channel j. Bj shall be initialized to zero when the related logical channel is established, and incremented by the product PBR × subframe (or slot) for each PDCCH monitoring occasion, where PBR is Prioritized Bit Rate of logical channel j.

3 	Conclusions
Based on the discussion, we have the following proposals:
Proposal 1: For NR data transmission, “transmission duration” represents the duration of a PDSCH/PUSCH data transmission in TS 38.321. The granularity of “transmission duration” is symbol/slot/multiple slots.
Proposal 2: Without a unified unit like PDCCH period, PDCCH monitoring occasions can be used to describe the UE behaviour of scheduling.
Proposal 3: RAN2 should discuss the special time duration individually, e.g., the TTI duration in Bj calculation in LCP.
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