
Page 4
Draft prETS 300 ???: Month YYYY

3GPP TSG-RAN WG2 #98-AH	Tdoc R2-1707120
[bookmark: OLE_LINK1]Qingdao, P.R. of China, 27th – 29th June 2017

Agenda Item:	10.3.1.7
Source:	Ericsson
Title:	Prioritization in MAC
Document for:	Discussion, Decision
1. Introduction
In RAN2#97bis, the below 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 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.  


It has been agreed that LTE PBR concept is used as the baseline for NR. Under this assumption, we further discuss the implications and potential enhancements for the PBR concept especially in cases a UE supports multiple numerologies/TTI durations. We also address two other questions related to prioritization, how to handle multiple grants and the relative priority between MAC CEs and logical channels.
1. Discussion
1. PBR concept update
In RAN2#98 several agreements were made regarding LCP and PBR. We can now assume that a Transmission profile concept is supported, meaning that the grant will indicate a Transmission profile to which a set of LCHs are mapped and are to be include in the LCP. Also, Logical Channel Priority is configured per MAC entity and LCH. Furthermore, the Prioritized Bit Rate (PBR) is configured by the network for each logical channel as in LTE. Finally, the Bj is calculated per logical channel as in LTE and it is up to the UE implementation to ensure that Bj is updated at the right time. This implies that LCP will work as in LTE with the exception that the Transmission profile determines the LCHs that will be included in each LCP.
1. Multiple grants handling
For a UE configured with LCHs mapped to multiple Transmission profiles, it may be challenging to perform LCP procedure if several grants associated with more than one Transmission profile are provided at the same time. The situation is similar to CA, where multiple grants can also be received simultaneously. The straightforward way is to process the grants serially. In the first step, the grant containing the transmission profile with the LCHs with the highest priorities are subjected to LCP and transport block generation. When this is completed, the next grant is processed, resulting in a new LCP procedure and a second transport block. This way results in a multiple execution of the LCP procedure, but simplifies things considerably compared to defining a new overarching LCP procedure which would need to take into account that a LCH could simultaneously be part of two or more different LCP procedures.
Serial processing of the grants based on the priorities of the LCH mapped to the Transmission profile would lead to a sensible behavior, since typically a LCH with higher priority is mapped to a Transmission profile with short TTI durations/numerologies. 
[bookmark: _Toc481267775][bookmark: _Toc481689554][bookmark: _Toc481689631][bookmark: _Toc481866267][bookmark: _Toc484782927][bookmark: _Toc485046133][bookmark: _Toc485052413][bookmark: _Toc485401244]The MAC entity processes grants (e.g. perform LCP and build MAC PDU) serially in descending order of priority assigned to the LCHs mapped to the transmission profile indicated in the grant. If the transmission profiles have the same priority or no priority is assigned to the transmission profile, the MAC entity may process the grants in any order.
1. Relative priority between MAC CEs and logical channels
For LTE LCP, the MAC entity shall consider the relative priority amongst MAC CEs and the logical channels in decreasing order, shown as below (see 3GPP TS 36.321 section 5.4.3.1)
-	MAC control element for C-RNTI or data from UL-CCCH;
-	MAC control element for SPS confirmation;
-	MAC control element for BSR, with exception of BSR included for padding;
-	MAC control element for PHR, Extended PHR, or Dual Connectivity PHR;
-	MAC control element for Sidelink BSR, with exception of Sidelink BSR included for padding;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC control element for BSR included for padding;
-	MAC control element for Sidelink BSR included for padding.
Typically, URLLC services have strict requirements in terms of latency. As shown above, most of MAC CEs (except MAC CEs for padding BSR and padding Sidelink BSR) have higher priority than logical channels. If the UE has a small grant it would prioritize MAC CEs over URLLC logical channels. Consequently, the UE may fail to meet the latency requirement for URLLC. In this case, it is beneficial to grant the logical channel for URLLC with higher priority than MAC CEs, since some MAC CEs may have more relaxed latency requirements than URLLC. 
To better cope with the varying needs, we believe that the relative priorities between and amongst MAC CEs and the logical channels should be configurable by the network. A default priority list can be used as baseline similarly as for LTE (3GPP TS 36.321 section 5.4.3.1). The network may then signal another priority list when necessary, to override the default priority list. 
[bookmark: _Toc481689555][bookmark: _Toc481689632][bookmark: _Toc481866268][bookmark: _Toc484782928][bookmark: _Toc485046134][bookmark: _Toc481267776][bookmark: _Toc485052414][bookmark: _Toc485401245]Reconfiguration of the relative priorities between logical channels and MAC CEs by the network is supported. 
On a more detailed level, this could be achieved by defining a default relative priority list for MAC PDU construction according to the following table.
	
	Relative Priority

	MAC CE for C-RNTI or data from UL-CCCH
	1

	MAC CE for SPS confirmation
	2

	MAC CE for BSR, with exception of BSR included for padding
	3

	MAC CE for PHR, Extended PHR, or Dual Connectivity PHR
	4

	data from any Logical Channel, except data from UL-CCCH
	5

	MAC CE for BSR included for padding
	6

	MAC CE for Sidelink BSR included for padding
	7



When a grant for a new TB is received when the default relative priority list is active, the MAC PDU is built according to legacy LTE principles. This means first allocating space for the MAC CE with relative priorities 1-4 in priority order. To fill the remaining part of the MAC PDU, the LCP procedure is carried out among the LCHs with relative priority 5. Note that the LCP procedure is based on Logical Channel priorities, which determines the priorities between the LCHs. If there is still room in the MAC PDU the MAC CEs with relative priorities 6-7 are added.
If a reconfiguration of the relative priorities it done so that a specific LCH is assigned a higher relative priority, data from this LCH would be added to the MAC PDU according to its relative priority. The LCP would be carried out among the LCHs with equal relative priority.
1. Conclusion
Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	The MAC entity processes grants (e.g. perform LCP and build MAC PDU) serially in descending order of priority assigned to the LCHs mapped to the transmission profile indicated in the grant. If the transmission profiles have the same priority or no priority is assigned to the transmission profile, the MAC entity may process the grants in any order.
Proposal 2	Reconfiguration of the relative priorities between logical channels and MAC CEs by the network is supported.
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