
Page 4
Draft prETS 300 ???: Month YYYY

3GPP TSG-RAN WG2 #98-AH	Tdoc R2-1707119
[bookmark: OLE_LINK1]Qingdao, P.R. of China, 27th – 29th June 2017

Agenda Item:	10.3.1.7
Source:	Ericsson
Title:	Logical Channel Prioritization and Transmission Profiles
Document for:	Discussion, Decision

1. Introduction
In RAN2#98, the following agreements were made

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.  

And
Agreements:
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.  


In this paper we present how to configure the transmission profiles and how to perform LCP correctly.
1. Discussion
Configuration of transmission profiles
As agreed in RAN2#98, in order to execute LCP MAC needs to be aware of more information than just TTI length to be able to map certain logical channels to certain properties of the physical layer. As was also agreed, an abstraction based on index or profile can be supported. In [1] the concept of transmission profile was introduced. The transmission profile consists of at least:
-	transmission profile id, i.e. an index or identifier of the transmission profile 
- 	The numerology or SCS used for transmission
-	The transmission power, i.e. if a special power boost is applied
-	The TTI or slot length or symbols per slot
[bookmark: _Toc481072085][bookmark: _Toc481151177][bookmark: _Toc481676833][bookmark: _Toc481739461][bookmark: _Toc481866126]The exact content of the transmission profile is for RAN1 to decide.
The network configures a set of transmission profiles representing the various configurations the physical layer may use. 
[bookmark: _Toc484770762][bookmark: _Toc484784213][bookmark: _Toc484784238][bookmark: _Toc485400306][bookmark: _Toc485280721][bookmark: _Toc485303681][bookmark: _Toc485382276]The network configures the UE with a set of transmission profiles. 
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.
[bookmark: _Toc485303682][bookmark: _Toc485382277][bookmark: _Toc485400307]The transmission profile consists of at least an id identifying the transmission profile and a list of logical channel IDs.
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.
[bookmark: _Toc481072089][bookmark: _Toc481151181][bookmark: _Toc481676837][bookmark: _Toc481739465][bookmark: _Toc481866130][bookmark: _Toc484770764][bookmark: _Toc484784214][bookmark: _Toc484784239][bookmark: _Toc485280722][bookmark: _Toc485303683][bookmark: _Toc485382278][bookmark: _Toc485400308]The network indicates 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.
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).
[bookmark: _Toc481072090][bookmark: _Toc481151182][bookmark: _Toc481676838][bookmark: _Toc481739466][bookmark: _Toc481866131][bookmark: _Toc484770765][bookmark: _Toc484784215][bookmark: _Toc484784240][bookmark: _Toc485280723][bookmark: _Toc485303684][bookmark: _Toc485382279][bookmark: _Toc485400309]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.
1. [bookmark: _Toc481072092][bookmark: _Toc481051341][bookmark: _Toc481051381][bookmark: _Toc481072094][bookmark: _Toc481051345][bookmark: _Toc481051385][bookmark: _Toc481072098]Text proposal
We propose to add the following updates to the latest draft of 38.321 (V0.0.4 (2017-06)). 
[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);
- 	transmission profile which indicates the LCHs relevant for LCP for the received grant.
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:
1>	allocate resources to the logical channels in the following steps:
-	Step 1: Relevant All the logical channels mapped to the transmission profile 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.
[bookmark: _GoBack]-	Step 3: if any resources remain, all the relevant logical channels mapped to the transmission profile 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.
The UE shall also follow the rules below during the scheduling procedures above:
- 	the UE should not segment an RLC SDU (or partially transmitted SDU or retransmitted RLC PDU) if the whole SDU (or partially transmitted SDU or retransmitted RLC PDU) fits into the remaining resources of the associated MAC entity;
-	if the UE segments an RLC SDU from the logical channel, it shall maximize the size of the segment to fill the grant of the associated MAC entity as much as possible;
-	the UE should maximise the transmission of data;
-	if the MAC entity is given an UL grant size that is equal to or larger than [X] bytes while having data available for transmission, the MAC entity shall not transmit only padding BSR and/or padding.
Editor's note: Based on the agreements from RLC discussion, Editor captures the above four rules from LTE (copied from LTE, removed uncertain condition (of the 4th rule i.e. (unless the UL grant size is less than 7 bytes and an AMD PDU segment needs to be transmitted), which requires concrete RLC decision), and replaces 4 with X), but RAN2 needs to confirm. The fixed value X should also be determined by RAN2.
If the MAC PDU includes only the MAC CE for padding BSR or periodic BSR with zero MAC SDUs, the MAC entity shall not generate a MAC PDU for the HARQ entity in the following cases:
-	in case the MAC entity is configured with skipUplinkTxDynamic and the grant indicated to the HARQ entity was addressed to a C-RNTI.
Editor's note:  The term C-RNTI is tentatively used to capture the agreement. Can be changed later.
Editor's note: The condition 'If the MAC PDU includes only the MAC CE for padding BSR or periodic BSR with zero MAC SDUs' comes from LTE, and can be discussed later. Also aperiodic CSI condition from LTE is missing.
Logical channels shall be prioritised in accordance with the following order (highest priority listed first):
-	…
Editor's note: The detailed priority order (e.g. CCCH/C-RNTI MAC CE -> BSR MAC CE -> PHR MAC CE, …) is not discussed yet, so leave it empty for the time being. Will be filled out later.
Editor's note: The name of RRC parameters priority, prioritisedBitRate, bucketSizeDuration, and skipUplinkTxDynamic are tentatively used to capture the agreement, but can be changed later.

1. Conclusion
Based on the discussion in section 2 we propose the following:
Proposal 1	The network configures the UE with a set of transmission profiles.
Proposal 2	The transmission profile consists of at least an id identifying the transmission profile and a list of logical channel IDs.
Proposal 3	The network indicates 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 4	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.
[bookmark: _Toc450908196][bookmark: _Toc450768826][bookmark: _Toc450768876][bookmark: _Toc458631833][bookmark: _Toc458632564][bookmark: _Toc458636125][bookmark: _Toc458688119][bookmark: _Toc458631834][bookmark: _Toc458632565][bookmark: _Toc458636126][bookmark: _Toc458688120][bookmark: _Toc458631836][bookmark: _Toc458632567][bookmark: _Toc458636128][bookmark: _Toc458688122][bookmark: _Toc458631838][bookmark: _Toc458632569][bookmark: _Toc458636130][bookmark: _Toc458688124][bookmark: _Toc458631839][bookmark: _Toc458632570][bookmark: _Toc458636131][bookmark: _Toc458688125][bookmark: _Toc462951728][bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _In-sequence_SDU_delivery]
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