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1. Introduction
In RAN2#98 meeting, the following agreement was reached for LCP [1]:
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.  
In the last RAN2 AdHoc meeting, the following agreement was reached for LCP [2]:

Agreements:

1.
At least numerology and TTI length are included/taken into account for restriction for LCP.  

FFS if any other parameters need to be considered for LCP

FFS how LCP is modelled
FFS how the UE processes multiple UL grants and what parameters need to be visible to the MAC
In this contribution, we analyze the detailed modelling on LCP in NR. Particularly, we would like to discuss whether an abstraction is needed for LCP and how LCP is performed.
2. Discussion
MAC is expected to receive the details of the allocated grant from the PHY layer for the purpose of LCP, including not only TTI length but also numerologies, as agreed in RAN2. In addition, many companies proposed that some other parameters are also necessary when performing LCP and this is still under discussion. Therefore, an abstraction of profile was proposed to be introduced to packet all the physical parameters which need to be visible to MAC and a profile index is used to identify a certain profile. 
However, we think this will introduce duplicated configuration as in this case, the RRC needs to configure not only the association between profile index and a set of PHY parameters but also the association between LCH and profile index. Due to multiple combinations of different parameters, this mechanism may introduce extra complexity on configuration. 
Moreover, the motivation to introduce this kind of profile is to relieve the MAC from understanding the details of the parameters exactly, e.g. the meaning and characteristics. The MAC should at most have the capabilities of distinguishing different profile indexes and could respect the mapping rules when performing the LCP procedure by only serving the logical channels that mapped to profile index derived from the allocated grant. However, we think at least the TTI length needs to be visible to MAC for the DRX operation. This is because the unit of some MAC timers might be determined based on the TTI length of the DL assignment or the UL grant. For example, in LTE sTTI, the unit for timer drx-RetransmissionTimer, drx-ULRetransmissionTimer counting is same as the HARQ RTT time expiry that starts the retransmission time, i.e. depending on the TTI length of the TB that is under retransmission [3]. If an abstraction of profile is introduced, MAC would need to derive the TTI length based on the transmission profile index provided by PHY and this of course introduces extra complexity. 
Based on the above analysis, introducing transmission profile including all LCP related PHY parameters is not needed. 
Proposal 1: There is no need to introduce the transmission profile and the abstraction of profile.

Based on current agreement, the information delivered to the MAC from the PHY at each time of receiving a new uplink grant should at least include the numerology and the TTI length of the grant. Whether some other parameters are also necessary is still under discussion and we have a companion paper discussing about this issue. 

For the purpose of LCP, the network should configure the relation between the logical channels and the physical parameters by associating the logical channel identities with the physical parameters. Then the LCP procedure can determine the relevant logical channels for some specific physical parameters. In this way, the UE only considers the relevant logical channels for the LCP. The ASN.1 code for the RRC configuration of the association between LCHs and the physical parameters is included in the Annex. 
Proposal 2: The network should associate the logical channels with the physical parameters by RRC.
When a UE receives an uplink grant, it is the PHY to interpret the received grant and generate the physical parameters and then deliver these parameters to the MAC. MAC selects LCHs that mapped on these parameters and then performs LCP. 
Proposal 3: PHY interprets and delivers the physical parameters to MAC for the purpose of LCP upon reception of an uplink grant.
Proposal 4: UE only considers the logical channels mapped to the physical parameters when performing LCP.
For the PHY layer, the information should be derived from the grant itself (e.g. from the DCI format or indication field in the DCI) or from the control resource set for the grant (e.g. from the PRB locations).  In RAN1, the concept of bandwidth part is supported. One or multiple bandwidth parts with allocated central frequency, bandwidth and numerology are configured via RRC signalling for the UE. The UE is only assumed to transmit within the active bandwidth part(s) using the associated numerology for the PUSCH. As a result, the PHY parameters of the grant related to LCP, e.g. numerology and TTI length, can be known by the PHY from the PRB locations directly. Another alternative is to use fields in a DCI to signal the numerology/TTI to the receiver. However, RAN1 should design new DCI formats and increased overhead of DCI is foreseen. 
Proposal 5: The physical parameters indicated to the UE via the grant itself or via the control resource set for the grant. The detailed design of the DCI or the control channel should be left to RAN1.
An illustration of LCP modelling proposed is given in Figure 1.
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Figure 1 LCP modelling

3. Conclusion
In this contribution, we have the following proposals according to our discussion on LCP modelling:
Proposal 1: There is no need to introduce the transmission profile and the abstraction of profile.

Proposal 2: The network should associate the logical channels with the physical parameters by RRC.
Proposal 3: PHY interprets and delivers the physical parameters to MAC for the purpose of LCP upon reception of an uplink grant.

Proposal 4: UE only considers the logical channels mapped to the physical parameters when performing LCP.
Proposal 5: The physical parameters indicated to the UE via the grant itself or via the control resource set for the grant. The detailed design of the DCI or the control channel should be left to RAN1.
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Annex A
–
LogicalChannelConfig
The IE LogicalChannelConfig is used to configure the logical channel parameters.

LogicalChannelConfig information element

-- ASN1START

LogicalChannelConfig ::=


SEQUENCE {


ul-SpecificParameters



SEQUENCE {



priority






INTEGER (1..16),



prioritisedBitRate




ENUMERATED {













kBps0, kBps8, kBps16, kBps32, kBps64, kBps128,













kBps256, infinity, kBps512-v1020, kBps1024-v1020,













kBps2048-v1020, spare5, spare4, spare3, spare2,













spare1},



bucketSizeDuration




ENUMERATED {













ms50, ms100, ms150, ms300, ms500, ms1000, spare2,













spare1},



logicalChannelGroup




INTEGER (0..3)


OPTIONAL


-- Need OR


}

OPTIONAL,
















-- Cond UL


...,


[[
logicalChannelSR-Mask-r9


ENUMERATED {setup}

OPTIONAL

-- Cond SRmask


]],


[[
logicalChannelSR-Prohibit-r12

BOOLEAN




OPTIONAL

-- Need ON


]],


[[
laa-UL-Allowed-r14




BOOLEAN




OPTIONAL,

-- Need ON



bitRateQueryProhibitTimer-r14
ENUMERATED {












s0, s0dot4, s0dot8, s1dot6, s3, s6, s12,












s30}



OPTIONAL

--Need OR


]]

[[
phyParameter-AllowedList-r15

PhyParameter-AllowedList-r15

OPTIONAL,
-- Need ON


]]
}
PhyParameter-AllowedList-r15 ::=
SEQUENCE (SIZE(1..maxPhyParameter)) OF PhyParamter-Allowed-r15
PhyParameter-Allowed-r15 ::=



SEQUENCE {


allowedSCS-r15








AllowedSCS-r15

allowedTTI-Length-r15






AllowedTTI-Length-r15

}
AllowedSCS-r15
::= ENUMERATED {KHz3.75, KHz7.5, KHz15, KHz30, KHz60, KHz120, KHz240, KHz480}

AllowedTTI-Length-r15
::= ENUMERATED {sl1, sl2, sl3, sl4, sl5, sl6, sl7, sl8, sl9, sl10, sl11, sl12, sl13, sl24}
-- ASN1STOP

	LogicalChannelConfig field descriptions

	bitRateQueryProhibitTimer 

The timer is used for bit rate recommendation query in TS 36.321 [6, 5.x], in seconds. Value s0 means 0s, s0dot4 means 0.4s and so on. 

	bucketSizeDuration

Bucket Size Duration for logical channel prioritization in TS 36.321 [6]. Value in milliseconds. Value ms50 corresponds to 50 ms, ms100 corresponds to 100 ms and so on.

	laa-UL-Allowed

Indicates whether the data of a logical channel is allowed to be transmitted via UL of LAA SCells. Value TRUE indicates that the logical channel is allowed to be sent via UL of LAA SCells. Value FALSE indicates that the logical channel is not allowed to be sent via UL of LAA SCells.

	logicalChannelGroup

Mapping of logical channel to logical channel group for BSR reporting in TS 36.321 [6].

	logicalChannelSR-Mask

Controlling SR triggering on a logical channel basis when an uplink grant is configured. See TS 36.321 [6].

	logicalChannelSR-Prohibit

Value TRUE indicates that the logicalChannelSR-ProhibitTimer is enabled for the logical channel. E-UTRAN only (optionally) configures the field (i.e. indicates value TRUE) if logicalChannelSR-ProhibitTimer is configured. See TS 36.321 [6].

	phyParameter-AllowedList

Indicate the UL resource the data of a logical channel is allowed to be transmitted on, based on the SCS and TTI length of the UL resource. For the allowedSCS, Value KHz3.75 means 3.75KHz, KHz7.5 means 7.5KHz and so on. For the allowedTTI-Length, Value sl1 means 1 OFDM symbol, sl2 means 2 OFDM symbols and so on.

	prioritisedBitRate

Prioritized Bit Rate for logical channel prioritization in TS 36.321 [6]. Value in kilobytes/second. Value kBps0 corresponds to 0 kB/second, kBps8 corresponds to 8 kB/second, kBps16 corresponds to 16 kB/second and so on. Infinity is the only applicable value for SRB1 and SRB2

	priority

Logical channel priority in TS 36.321 [6]. Value is an integer.


	Conditional presence
	Explanation

	SRmask
	The field is optionally present if ul-SpecificParameters is present, need OR; otherwise it is not present.

	UL
	The field is mandatory present for UL logical channels; otherwise it is not present.
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