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Introduction
In RAN2 #98 meeting, it was agreed that MAC needs to be aware of more information (e.g., numerology) than just TTI duration for LCP. Based on this, a profile concept to abstract these information was discussed, the agreement is as follows:
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 last AH meeting, it was further confirmed that the numerology and TTI length are taken into account for LCH restriction for LCP, the agreement is as follows:
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 discuss how to model the LCP using abstract profile, including the configuration, the LCP logical channel selection, etc.
[bookmark: _Ref178064866]Discussion
It was agreed the numerology and TTI duration should be at least taken into account for restrictions for LCP, while it’s not decided yet whether other parameters are needed or not.
Meanwhile, a profile concept to abstract the parameters (e.g., numerology/TTI duration) from physical layer to MAC layer was introduced, the intention is to enable the UE MAC to be aware of the physical transmission configurations on the current received grant, so that the MAC can select the relevant logical channels for LCP. A terminology “transmission profile” was suggested by [1], we follow this terminology in this document. In our understanding, transmission profile is somehow similar to the HARQ information which also abstract a set of physical layer parameters, e.g., NDI, HARQ process ID and TBS etc. However, the modelling of transmission profile could be different in the following aspect:
The network may configure a UE with different transmission profiles, which represent different physical transmission configurations. The UE configured with multiple transmission profiles is foreseen that there are multiple services with different QoS which needs to be met by different transmission properties.
For example, for a UE requesting eMBB and URLLC services simultaneously, the network can configure the UE with a transmission profile with long TTI duration and also a transmission profile with a short TTI duration, so that the QoS of different service can be met by different transmission schemes. However, if a UE only support eMBB service, it seems the network will not configure a transmission profile which has very short TTI.  
[bookmark: _Toc489192141][bookmark: _Toc489216100][bookmark: _Toc490050329][bookmark: _Toc490150200]A transmission profile is corresponding to a set of physical layer parameters.
[bookmark: _Toc490150201]A UE can be configured with one or more transmission profiles.
The network will also configure a mapping between logical channel and transmission profile, depending on the QoS of the logical channel. When performing LCP, the MAC will select the relevant logical channels configured with the transmission profile which is the same with the transmission profile in the received uplink grant. A logical channel can be mapped to more than one transmission profile, depending on the QoS. For example, URLLC logical channel may map to the transmission profile with very short TTI duration so that the delay requirement can be ensured. The eMBB logical channel, in principle, can be mapped to almost all the transmission profiles, from the perspective of resource efficiency.
[bookmark: _Toc489192143][bookmark: _Toc489216102][bookmark: _Toc490050331][bookmark: _Toc490150202]The network configures the mapping between logical channel and transmission profile.
[bookmark: _Toc489192144][bookmark: _Toc489216103][bookmark: _Toc490050332][bookmark: _Toc490150203]A logical channel can be configured with more than one transmission profile.

Basically, there are two options for the network to indicate which transmission profile may use for the uplink grant:
· Option 1: in the DCI, a transmission profile index/identity will be added to explicitly indicate the UE which transmission profile is used for the uplink grant. 
· Option 2: in the DCI, there is no such transmission profile index/identity, the UE will derive the transmission profile based on pre-configured mapping between transmission profile and the physical layer parameters.
For both options, the network needs to configure the mapping between logical channel and transmission profile. However, there are some differences between these two options:
1) RAN1 impacts: option 1 needs to add a new field, i.e., transmission profile index, in the DCI which has impact to L1 standardization, while option 2 has no impacts to the DCI design, so the RAN1 could be transparent to the transmission profile concept.
2) RAN2 impacts: 
a. For option 1, since the transmission profile index is explicitly signalled in the DCI, the UE can be transparent of the parameters in the corresponding transmission profile. For example, the UE select the logical channels which are mapped to the transmission profile ID in the DCI, regardless of the detail parameters in the DCI.
b. For option 2, the UE needs to derive the transmission profile based on the parameters in the DCI. This requires more RAN2 standardization effort, i.e., preconfiguring the mapping between transmission profile and a set of physical layer parameters through RRC. 
Based on the analysis, we prefer option 2, since it will not bring extra overhead to the DCI and moreover, all the standardization efforts are in the scope of RAN 2 which will make the progress quicker and easier. RAN2 only needs to send an LS to RAN1 to ask what parameters will be in the DCI, so that RAN2 can further study the mapping between transmission profile and the corresponding physical layer parameters. We have a companion paper on analysing the parameters mapped to the transmission profile [3].
[bookmark: _Toc489216104][bookmark: _Toc490050333][bookmark: _Toc490150204][bookmark: _Toc489192145]No need to introduce a transmission profile index/identity in the DCI, RAN1 is transparent to the concept of transmission profile.
[bookmark: _Toc489216105][bookmark: _Toc490050334][bookmark: _Toc490150205]The network configures the mapping between transmission profile and physical layer parameters, the UE derives the transmission profile based on the received uplink grant.

Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	A transmission profile is corresponding to a set of physical layer parameters.
Proposal 2	A UE can be configured with one or more transmission profiles.
Proposal 3	The network configures the mapping between logical channel and transmission profile.
Proposal 4	A logical channel can be configured with more than one transmission profile.
Proposal 5	No need to introduce a transmission profile index/identity in the DCI, RAN1 is transparent to the concept of transmission profile.
Proposal 6	The network configures the mapping between transmission profile and physical layer parameters, the UE derives the transmission profile based on the received uplink grant.
Annex Text proposal to TS 38.321
[bookmark: _Toc483424968]
*** Start of change ***
5.4.3	Multiplexing and assembly
[bookmark: _Toc483424969]5.4.3.1	Logical channel prioritization
The Logical Channel Prioritization procedure is applied whenever a new transmission is performed.
RRC controls the scheduling of uplink data by signalling for each logical channel per MAC entity:
-	priority where an increasing priority value indicates a lower priority level;
-	prioritisedBitRate which sets the Prioritized Bit Rate (PBR);
-	bucketSizeDuration which sets the Bucket Size Duration (BSD).
-	TransmissionProfileId(s) which is(are) corresponding to a transmission profile.
Note: the transmission profile is corresponding to a set of physical layer parameters which are FFS
[bookmark: _GoBack]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. However, the value of Bj can never exceed the bucket size and if the value of Bj is larger than the bucket size of logical channel j, it shall be set to the bucket size. The bucket size of a logical channel is equal to PBR × BSD.
Editor's note: (again) NR-UNIT is used. Editor thinks consistent unit (i.e. NR-UNIT) throughout the MAC would be desirable rather than to use e.g. one millisecond as proposed during the meeting.
The MAC entity shall, when a new transmission is performed:
The relavant logical channels are selected based on the configured transmission profile ID(s) which are at least include the transmission profile ID derived from the received UL grant.
1>	allocate resources to the logical channels in the following steps:
-	Step 1: Relevant logical channels for the UL grant with Bj > 0 are allocated resources in a decreasing priority order. If the PBR of a logical channel is set to "infinity", the MAC entity shall allocate resources for all the data that is available for transmission on the logical channel before meeting the PBR of the lower priority logical channel(s);
Editor's note: compared to LTE, 'All the logical channels' is replaced with 'Relevant logical channels for the UL grant'.
-	Step 2: the MAC entity shall decrement Bj by the total size of MAC SDUs served to logical channel j in Step 1;
NOTE:	The value of Bj can be negative.
-	Step 3: if any resources remain, all the relevant logical channels are served in a strict decreasing priority order (regardless of the value of Bj) until either the data for that logical channel or the UL grant is exhausted, whichever comes first. Logical channels configured with equal priority should be served equally.
Editor's note: the wording 'relevant' needs to be further clarified after having concrete RAN2 agreements (by considering e.g. numerology, packet duplication, etc.).
Editor's note: It is unclear whether the relevant logical channels are applicable in Step 3 from the agreements, and needs to be discussed by RAN2. Other than the 'Relevant logical channels for the UL grant' in Step 1 above, all the LCP text is same as in LTE, but still RAN2 needs to confirm.
*** End of change ***
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