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1. Introduction
RAN2#97bis discussed how to do LCP and what the differences are compared to doing LCP in LTE. Several companies argued that using only TTI duration (as a representation for numerology) when selecting which logical channels to include in the MAC PDU was insufficient. For example, there could be a case when eMBB logical channels and URLLC logical channels are served by the same TTI duration, but the URLLC logical channels should have a power boost to improve the reliability. Other cases with other physical layer properties were also mentioned. The following agreements were made:
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 this paper we present how to keep the properties of the physical hidden from MAC while still exposing enough information for LCP to perform prioritization correctly.
1. Discussion
Visibility to MAC
As explained in the introduction, MAC must have some form of awareness of the properties of the physical layer to be able to map certain logical channels with certain properties of the physical layer. The TTI length alone is not sufficient to perform an effective RRM in some cases. It is typical that TTI length together with numerology characteristics to uniquely indicate how to map a transmission on the physical layer. A grant with certain TTI length can represent different radio properties, when associated with different SCS (subcarrier spacing) values. For example, a mini-slot grant with the SCS 15 kHz is more robust towards delay spread than a grant with the same duration, associated with the SCS 60 kHz.  In scenarios with large channel delay spread, it is more suitable to transmit URLLC like services using grants with the SCS 15 kHz, than the ones with the SCS 60 kHz.
[bookmark: _Toc481676840][bookmark: _Toc481739468][bookmark: _Toc481866123]The MAC layer must have some form of awareness of the configuration of the physical layer to serve logical channels in a way which fulfils QoS requirements.
On the other hand, there is no point for MAC to know the exact details of power settings, numerology, slot lengths, time/frequency resources, bandwidth limitations etc. as it would only introduce additional complexity and to some extent violate the layering principle without additional benefits. The obvious solution is to create an abstract representation of the physical layer which MAC can use for different purposes, such as performing logical channel prioritization etc.
Transmission profile
MAC must know the "current configuration of the physical layer" when performing logical channel prioritization. In this contribution we use the term transmission profile to denote the configuration of the physical layer for the upcoming UL transmission, but the exact term itself can of course be discussed and use a different name in the end. Conceptually, the transmission profile is a generalization of the "maximum TTI duration" term used in previous contributions [2].
A transmission profile may contain the following properties at least:
-	Some numerology characteristics such as SCS
-	A transmission power, or power boost
-	A TTI length
-	An index of the transmission profile, which identifies the transmission profile.
The gNB configures the UE with a set of transmission profiles representing the various configurations the physical layer may use. The gNB also configures a mapping between logical channels and transmission profile. This mapping represents whether a logical channel may be served with a certain transmission profile. As an example the gNB may configure the UE with two transmission profiles representing URLLC and eMBB. It will also provide a mapping of the logical channels to be used for URLLC to the transmission profile for URLLC and the same thing for eMBB.
RAN2 has assumed that TTI durations may change grant for grant, hence an assumption that the transmission profile also changes dynamically must be made. RAN2 agreed that the MAC entity learns the TTI duration/numerology from the PHY layer. We think the transmission profile index can be carried in the uplink grant. The details (e.g. the maximum number of configured transmission profiles) can be left for RAN1 to decide as this affects the size of the grant.
[bookmark: _Toc481072085][bookmark: _Toc481151177][bookmark: _Toc481676833][bookmark: _Toc481739461][bookmark: _Toc481866126]The gNB may configure the UE with a transmission profile which carries physical layer parameters the UE will use for uplink transmissions.
[bookmark: _Toc481072086][bookmark: _Toc481151178][bookmark: _Toc481676834][bookmark: _Toc481739462][bookmark: _Toc481866127]Parameters of the transmission profile should be studied further but could include numerology, transmission power, TTI length, and an index of the transmission profile, etc.
[bookmark: _Toc481072087][bookmark: _Toc481151179][bookmark: _Toc481676835][bookmark: _Toc481739463][bookmark: _Toc481866128]The gNB may configure the UE with a mapping between logical channels and transmission profiles. A logical channel can be mapped to more than one transmission profile.
[bookmark: _Toc481072088][bookmark: _Toc481151180][bookmark: _Toc481676836][bookmark: _Toc481739464][bookmark: _Toc481866129]A mapping between a logical channel and a transmission profile implies that the logical channel shall be served using that transmission profile.
[bookmark: _Toc481072089][bookmark: _Toc481151181][bookmark: _Toc481676837][bookmark: _Toc481739465][bookmark: _Toc481866130]The gNB may indicate in the uplink grant (e.g. using the transmission profile index) which transmission profile to use for an upcoming transmission.
LCP with multiple transmission profiles
The LCP procedure is triggered by an UL grant and the purpose of the procedure is to determine which logical channels to serve in the MAC PDU. As explained above the UE is configured with transmission profiles and a mapping which indicates how the transmission profile serves the logical channels. On top of this the grant indicates which transmission profile will be used in the upcoming transmission. The steps of the LCP procedure could therefore look something like this:
1.	Select the logical channels which have a mapping to the current transmission profile.
2.	Apply a prioritization among these channels similar to the one used in LTE (e.g. using PBR and QCI).
[bookmark: _Toc481072090][bookmark: _Toc481151182][bookmark: _Toc481676838][bookmark: _Toc481739466][bookmark: _Toc481866131]LCP first selects the logical channels configured with the transmission profile of the upcoming transmission. Among these logical channels, the MAC entity then applies LTE LCP procedure to decide which logical channels are served.
1. [bookmark: _Toc481072092][bookmark: _Toc481051341][bookmark: _Toc481051381][bookmark: _Toc481072094][bookmark: _Toc481051345][bookmark: _Toc481051385][bookmark: _Toc481072098]Conclusion
In section 2 we made the following observations:
Observation 1	The MAC layer must have some form of awareness of the configuration of the physical layer to serve logical channels in a way which fulfils QoS requirements.

Based on the discussion in section 2 we propose the following:
Proposal 1	The gNB may configure the UE with a transmission profile which carries physical layer parameters the UE will use for uplink transmissions.
Proposal 2	Parameters of the transmission profile should be studied further but could include numerology, transmission power, TTI length, and an index of the transmission profile, etc.
Proposal 3	The gNB may configure the UE with a mapping between logical channels and transmission profiles. A logical channel can be mapped to more than one transmission profile.
Proposal 4	A mapping between a logical channel and a transmission profile implies that the logical channel shall be served using that transmission profile.
Proposal 5	The gNB may indicate in the uplink grant (e.g. using the transmission profile index) which transmission profile to use for an upcoming transmission.
Proposal 6	LCP first selects the logical channels configured with the transmission profile of the upcoming transmission. Among these logical channels, the MAC entity then applies LTE LCP procedure to decide which logical channels are served.
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