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Introduction
In last RAN2 #97bis meeting, regarding the NR LCP, it was agreed:
Agreements on LCP
-	Priority, PBR concept is used in NR as a baseline. 
-	For the purpose of LCP, the MAC entity learns the TTI duration/numerology from the PHY layer.  FFS on the details of how it is signalled 
-	Logical channel priority is configured per UE as a baseline.  FFS is anything needs to be done to done to treat logical channels differently

In last RAN1 #88bis meeting, regarding the DL/UL data scheduling mechanisms, it was agreed:
Agreements:
· The duration of a data transmission in a data channel can be semi-statically configured and/or dynamically indicated in the PDCCH scheduling the data transmission
· FFS: the starting/ending position of the data transmission
· FFS: the indicated duration is the number of symbols
· FFS: the indicated duration is the number of slots
· FFS: the indicated duration is the numbers of symbols + slots
· FFS: in case cross-slot scheduling is used
· FFS: in case slot aggregation is used
· FFS: rate-matching details
· FFS: whether/how to specify UE behavior when the duration of a data transmission in a data channel for the UE is unknown

Working assumption:
· One or multiple bandwidth part configurations for each component carrier can be semi-statically signalled to a UE
· A bandwidth part consists of a group of contiguous PRBs
· Reserved resources can be configured within the bandwidth part
· The bandwidth of a bandwidth part equals to or is smaller than the maximal bandwidth capability supported by a UE
· The bandwidth of a bandwidth part is at least as large as the SS block bandwidth
· The bandwidth part may or may not contain the SS block
· Configuration of a bandwidth part may include the following properties
· Numerology
· Frequency location (e.g. center frequency)
· Bandwidth (e.g. number of PRBs)
· Note that it is for RRC connected mode UE
· FFS how to indicate to the UE which bandwidth part configuration (if multiple) should be assumed for resource allocation at a given time
· FFS neighbor cell RRM

For RAN 2, it was agreed the MAC learns the TTI duration/numerology from the PHY for the purpose of LCP. In this contribution, we mainly discuss the FFS, i.e., the details of how it is signaled, based on the latest RAN1 agreement on this topic. Although it's RAN1’s scope to handle the content of uplink grant, we still think some options can be provided from RAN2 and ask RAN 1 to consider about.
[bookmark: _Ref178064866]Discussion
Why does MAC entity need the information of TTI duration/numerology? This question is more related to the design of LCP in NR which we have discussed in more detail in another contribution [1]. Simply speaking, the difference for LCP in NR from LTE is that the logical channel could be mapped to one or more different numerologies/TTI durations according to the agreement in [2]. So, in order to determine which logical channels are allowed to allocate resources with specific numerology/TTI duration, the MAC entity needs to know the numerology/TTI duration. For the downlink, the MAC entity can know the numerology/TTI duration from the PHY by the implementation. For the uplink, however, it should be obtained from the network by indication. For the following discussion, we focus on the uplink, i.e., how does the MAC entity in UE obtains the numerology/TTI duration from the gNB.
[bookmark: _Toc481482009][bookmark: _Toc481676995][bookmark: _Toc481749502][bookmark: _Toc481752149]For the downlink, it’s implementation issue to obtain the numerology/TTI duration in MAC entity; for uplink, the network should indicate the numerology/TTI duration to UE.
In LTE, for scheduling uplink transmission, UE gets the uplink grant from the DCI, in which the MAC entity can get the HARQ information from the PHY. We believe NR will use this design as a baseline and it was agreed that the HARQ information should at least include the NDI, TBS, RV and HARQ process ID. There should be no problem that if we add extra signaling in the HARQ information, e.g., signaling related to the numerology/TTI duration of the current HARQ transmission on PUSCH. But before we go into the DCI design, we should firstly answer the question do we really need to add this extra signaling in the DCI?
Based on our understanding, there should be at least two options for the indication of numerology/TTI from the network to UE:
· Option 1: it could be an implicit indication by RRC signaling, the UE can get the numerology/TTI duration for the current HARQ transmission from other information implicitly. For example, as working assumption in RAN1 #88 bis, one or multiple bandwidth part configurations for each component carrier can be semi-statically signaled to a UE. It’s noted that the configuration of a bandwidth part may include the numerology. Thus, based on the configured bandwidth part per UE, the MAC entity can obtain the numerology.
[bookmark: _Toc481749503][bookmark: _Toc481752150]The numerology can be semi-statically signalled to a UE by one or more bandwidth part as a working assumption in RAN 1. 
· Option 2: it could be also an explicit indication in the DCI, e.g., the signaling could be part of the HARQ information as mentioned. An extra signaling could be added in the HARQ information besides the currently agreed information. The extra signaling is related to the numerology/TTI duration of the current uplink grant resources. In the HARQ information, it could be more specific to indicate the TTI duration other than the numerology. A certain numerology could be corresponding to one or more TTI duration, for example, in current LTE 15KHz numerology, it contains not only 1ms TTI but also mini-slots TTI. If the numerology should be indicated for some reasons, the index should be included in the DCI which is corresponding to a specific numerology. However, it’s hard to say the benefits to indicate the numerology itself other than the TTI duration. It needs more investigation about the signalling detail in the DCI.
[bookmark: _Toc481749504][bookmark: _Toc481752151]The numerology/TTI duration could be explicitly signalled in DCI as part of HARQ information.
[bookmark: _Toc481749505][bookmark: _Toc481752152]For explicit indication, it’s beneficial to indicate the TTI duration other than the numerology itself. 
[bookmark: _Toc481482037]Actually, there could be another option which is the combination of explicit and implicit indication. Given the analysis that the implicit indication is not flexible and low efficiency, the explicit indication in the DCI could be designed for case dependent. For example, for the resource and numerology mapping, the explicit indication in the DCI is off by default, in this case, the UE will obtain the numerology/TTI duration from the mapping otherwise from the DCI signalling if explicit indication exist. Also, for the HARQ process ID and numerology mapping, the UE obtains the numerology/TTI duration from the HARQ process ID from the HARQ information otherwise from the explicit indication in the DCI if exist. This combination design could improve the flexibility, and the overhead in the DCI is relatively low.
[bookmark: _Toc481749506][bookmark: _Toc481752153]It’s beneficial to combine the explicit and implicit indication, e.g., use the semi-static signalling as a baseline, and the explicit signalling to dynamically indicate the numerology/TTI duration.

[bookmark: _Toc481749507][bookmark: _Toc481752154]RAN2 send LS to RAN1 to ask the feasibility of signalling numerology/TTI duration to MAC entity considering the above observations.

Conclusion
In section 2 we made the following observations:
Observation 1	For the downlink, it’s implementation issue to obtain the numerology/TTI duration in MAC entity; for uplink, the network should indicate the numerology/TTI duration to UE.
Observation 2	The numerology can be semi-statically signalled to a UE by one or more bandwidth part as a working assumption in RAN 1.
Observation 3	The numerology/TTI duration could be explicitly signalled in DCI as part of HARQ information.
Observation 4	For explicit indication, it’s beneficial to indicate the TTI duration other than the numerology itself.
Observation 5	It’s beneficial to combine the explicit and implicit indication, e.g., use the semi-static signalling as a baseline, and the explicit signalling to dynamically indicate the numerology/TTI duration.

Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	RAN2 send LS to RAN1 to ask the feasibility of signalling numerology/TTI duration to MAC entity considering the above observations.
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