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Introduction
In RAN2#97bis, the below agreements were made:
-	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 RAN2#98, the following agreements were made

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.  

And
1. Logical Channel Priority is configured per MAC entity per logical channel 
2. PBR is not configured per numerology, it is per “logical channel” as in LTE 
3. Bj is calculated per logical channel. It is up to UE implementation to ensure that Bj is updated at the right time.  
4. FFS if it is up to UE implementation how the UL grants are processed if multiple UL grants are received or some form of prioritization guidelines are specified.  

1. UE shall support segmentation for all services as well as be prepared to segment for every transmission based on the given limits (parameter X in LCP) for both RLC AM and UM.   The value X is not configurable and the exact value is FFS.  
2. As in LTE, temporary negative token in LCP to skip segmentation and maximise transmission of data is adopted for NR as well.   
3. FFS if in LTE the UE could skip segmentation for one LCH when there is other data for transmission for another LCH that does not require segmentation.  This is handled by the UE implementation.   

Further, the below agreements have been reached during #RAN2 Ad Hoc held on 27th – 29th June 2017,

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

This contribution further discusses how to configure the profiles including all necessary L1/L2 parameters for LCP. .
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As agreed in #RAN2 Ad Hoc held on 27th – 29th June 2017, in order to execute LCP MAC needs to be aware of more information at least TTI length and numerology to be able to map certain logical channels to certain properties of the physical layer. As outcome of the e-mail discussion, there are two options on the table, as shown below
1)	Define a “transmission profile” with an abstract index indicating the actual information content and the index can be indicated by DCI, together or with RRC signalling 
2)	Define LCH applicability for a Physical Layer Channel and/or Grant by inferring it from other DCI contents without the additional index. RRC signalling can be also applied. 
Between two options, we think option 1 is more feasible, compared to option 2. Option 2 incurs a risk of higher signalling overhead, since RRC must configure the association between LCHs and a set of PHY parameters. Whenever there is a need to reconfigure the mapping between certain LCHs and one of the PHY parameters, the network may have to reconfigure the mapping rule between those LCHs and the associated set of PHY parameters. Additionally, upon the reception of a grant, the UE has to infer the LCH applicability for the grant from set of DCI contents. This not only means that the PHY must make these DCI contents visible to the UE MAC layer which violates the protocol layer design. 
Option 1 is better in terms of the potential RRC signalling overhead and the feasibility for the DCI operation. With this option, the RRC only must signal the mapping between the transmission profile and the set of PHY parameters one time, when the radio bearer is established. The LCH applicability to PHY grant is determined based on the mapping relation between LCHs and the transmission profile index. Whenever it is necessary to reconfigure the mapping between LCHs and certain PHY parameters, the RRC only requires to reconfigure the mapping between LCHs and the transmission profile indies. Regarding DCI operation, the UE MAC entity would only see the transmission profile index. This makes the MAC spec design simpler. Furthermore, if there is a future need to add more parameters for LCP to consider it is easier if option 1 is used. In that case all that is needed is changes to RRC. With option 1 changes to DCI formats would also be needed.
Based on above analyses, we think option 1 is the way forward.
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As we proposed in [1], the concept of transmission profile was elaborated. As an outcome of the e-mail discussion the transmission profile consists of at least:
-	transmission profile id, i.e. an index or identifier of the transmission profile 
- 	the associated numerology /SCS used for transmission
-	the TTI or slot length or symbols per slot
-	K2 (i.e. the time from transmission of the grant until the uplink transmission)
-	optionally the transmission power, i.e. if a special power boost is applied
[bookmark: _Toc481072085][bookmark: _Toc481151177][bookmark: _Toc481676833][bookmark: _Toc481739461][bookmark: _Toc481866126]The transmission power may be applied in case a transmission may require a high transmission reliability. In terms of only numerology and TTI type, it is not sufficient to distinguish LCHs requiring high transmission reliability from other LCHs configured with the same numerology and TTI. For example, URLLC LCHs are typically associated with shorter TTI lengths, and higher SCS, for the purpose of extremely low t latency, while some URLLC LCHs need to satisfy with both extremely low latency and extremely high transmission reliability. In this case, a combination of the numerology/TTI length together with the transmission power can be used to distinguish those URLLC LCHs from other LCHs..
The network configures a set of transmission profiles representing the various configurations the physical layer may use. 
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From a RAN2 perspective, the transmission profile is an identifier and a set of LCHs that will be included in the LCP when a grant is received carrying this identifier. That is, for each transmission profile, a configured set of LCH can be served. As an example, the network may configure the UE with two transmission profiles with parameters suitable for URLLC and eMBB which includes lists of logical channels which will be served for either URLLC transmissions or eMBB transmission.
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RAN2 has assumed that TTI durations may change grant by grant. Since the TTI/slot length/symbol per slot is indicated in the transmission profile, the assumption implies that the transmission profile used for transmission will also changes dynamically from grant to grant. This means that the transmission profile id must 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.
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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. The grant will indicate the transmission profile and the list of logical channels in this transmission profile indicates the LCHs to be considered for LCP. The steps of the LCP procedure using transmission profiles will be:
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).
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Based on the discussion in section 2 we propose the following:
Proposal 1	The UE MAC entity supports a “transmission profile” associated with an index carried in DCI indicating the actual PHY parameters
Proposal 2	The network configures the UE with a set of transmission profiles.
Proposal 3	The transmission profile consists of at least an id identifying the transmission profile, a list of logical channel IDs, associated numerology/SCS used for transmission, the number of symbols per slot, K2, and transmission power offset.
Proposal 4	The network includes the transmission profile id in the uplink grant to indicate which transmission profile to use for the granted transmission. RAN1 to decide details, e.g. the maximum number of supported transmission profiles.
Proposal 5	LCP selects the logical channels mapped to the transmission profile of the granted transmission. Among these logical channels, the MAC entity applies LTE LCP procedure to decide which logical channels to serve.
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