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1 Introduction
Regarding the parameters considered for LCP, the following agreement was made in RAN2#98. 
Agreements
1.
For LCP and to know which restrictions to use the MAC needs to be aware of more information than just TTI length (e.g. numerology). An abstraction based on index or profiles can be supported.   Exact parameters are FFS.  

Basically this agreement means that for LCP the MAC layer should be aware of an index or a profile. This profile or index should be associated with a set of parameters which include TTI length and some other parameters (e.g. numerology).
This contribution will discuss what parameters should be considered to associate with the index. As this profile or index is used to indicate the grant information including TTI length, numerology and etc., we would like to use “grant information index” for this abstraction.
2 Discussion
2.1 Carrier frequency
In RAN2#98, an agreement regarding packet duplication was made as below.

	Agreements for duplication in CA case

1
Duplication on a single carrier will not be supported

2
RRC configured mapping of the 2 duplicate LCHs to different carriers will be supported (One carrier cannot have both of the duplicate LCHs mapped to it)

3
Duplicated PDCP PDUs are submitted to two different RLC entities


The agreements mean that, for packet duplication, a logical channel or a RLC entity for a duplicated radio bearer should be linked to a carrier frequency, and the UL data of this logical channel can only be sent on resources scheduled on the carrier. Therefore, in LCP, the carrier frequency should also be considered when multiplexing data of different logical channels into a UL assignment. As the grant information to be defined has the similar use in LCP, a simple way would be to include the carrier frequency information into the grant information, so that a common mechanism would be used for different purposes. Given that the carrier frequency only needs to be linked to those logical channels for packet duplication, i.e. does not need to be linked to all logical channels, it should be optionally present in the grant information.
Proposal 1: The carrier frequency information can be optionally included in the grant information.

2.2 Interval between the UL assignment and the corresponding UL transmission

The consideration of TTI length for LCP is from latency perspective. The URLLC service with very stringent latency requirement (e.g. 1ms) may not be suitable to use the resources of the long TTI length (e.g. 1ms). 

However, the latency for scheduling includes not only the TTI length of the scheduled resources, but also the interval between the DCI for UL assignment and the corresponding UL resources, as shown in Fig.1. 
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In legacy LTE, this interval is fixed to 4 ms. However, in NR, according to RAN1 agreements below, this interval is configurable and can be indicated by DCI and high layer signaling. 
	Agreements(RAN1 Adhoc#1701):
· Timing between DL assignment and corresponding DL data transmission is indicated by a field in the DCI from a set of values 
· The set of values is configured by higher layer
· Timing between UL assignment and corresponding UL data transmission is indicated by a field in the DCI from a set of values
· The set of values is configured by higher layer
· Timing between DL data reception and corresponding acknowledgement is indicated by a field in  the DCI from a set of values
· The set of values is configured by higher layer
· Timing(s) is (are) defined at least for the case where the timing(s) is (are) unknown to the UE

· FFS the value for the timing


Observation 1: UL transmission latency includes the TTI length of the scheduled resources and the interval between the UL assignment and the corresponding UL resources. In NR, the interval is not fixed and is configured by DCI and high layer signaling.
Although the exact values for this interval have not been agreed yet, it can be imagined that different values for the interval should lead to different latency, and some values for this interval may not be able to meet the latency requirement of some logical channel. Therefore, in order to meet the latency requirement of some logical channels for some services, LCP should not only consider the TTI length but also the interval value indicated by DCI.
Proposal 2: From the latency perspective, the grant information should include the interval between the UL assignment and the corresponding UL transmission.

2.3 Numerology
It was also agreed in RAN2#98 that numerology could be another physical parameter that needs to be considered for LCP. The issue is what should be used to identify the numerology. Different numerologies are actually reflected by different Sub-Carrier Spacing (e.g. 15KHz, 30KHz, 60KHz and etc), and therefore Sub-Carrier Spacing can be used to identify the numerology.

Proposal 3: The grant information should include the Sub-Carrier Spacing (SCS) to indicate numerology.
For a UL assignment, the parameters (i.e. carrier frequency, TTI length, SCS and the interval between UL assignment and the corresponding UL transmission) associated with the UL assignment should be translated into a grant information index which is mapped to the those parameters. The PHY layer should deliver this index to the MAC layer together with the UL assignment. In order to do this, the mapping between the grant information index and the parameters can be configured in RRC and RAN2 should be responsible to define the mapping. RAN1 is required to provide possible values of those physical parameters.
Proposal 4: The mapping between the grant information index and the parameters is configured by RRC and is to be defined in RAN2. RAN1 should be asked to provide possible values for those parameters included in the grant information.
3 Conclusion and Proposals
Observation 1: UL transmission latency includes the TTI length of the scheduled resources and the interval between the UL assignment and the corresponding UL resources. In NR, the interval is not fixed and is configured by DCI and high layer signaling.
Proposal 1: The carrier frequency information can be optionally included in the grant information.

Proposal 2: From the latency perspective, the grant information should include the interval between the UL assignment and the corresponding UL transmission.

Proposal 3: The grant information should include the Sub-Carrier Spacing (SCS) to indicate numerology.

Proposal 4: The mapping between the grant information index and the parameters is configured by RRC and is to be defined in RAN2. RAN1 should be asked to provide possible values for those parameters included in the grant information.
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