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1 Introduction
During the last RAN2 meeting an email discussion on “Scenarios on UL buffer reporting/scheduling schemes in LTE” was agreed on kicked-off by T-Mobile on July, 21st. 
Dear RAN2 colleagues,

this is the kick-off of the email discussion on UL scheduling scenarios as agreed in the last RAN2 meeting.

 

Aim of this discussion is to find operator scenarios and requirements to base the design of the UL measurement reporting and UL grant assignment principles for LTE on. This discussion will end with the deadline of the Tallin meeting end of August.

 

Looking forward to a fruitful discussion where especially operator involvement would be appreciated !

 

BR, a nice summer time and see you in Tallin ... Axel.


[image: image1.emf]Draft-R2-062032-UL  scheduling scenarios.zip


Vodafone replied on August 2nd and broadly agreed with the content of the document. Some more detailed input was provided by Vodafone:


[image: image2.emf]Draft-R2-062032-UL  scheduling scenarios with example+VF.zip


On August 15th NEC asked for some clarifications, which were answered as following:

Dear Axel-san and Dave-san,

Thank you very much for drafting UL scheduling requirement and scenarios.

I have following comments and questions:

1.       Meaning of "Differentiation". In several Requirements, the term "Differentiation" was repeatedly used and it seems bit ambiguous to me what is the meaning of it. For example, is it saying each logical channel needs to have unique identification number, simply? Or is this also related to the concept of Labeling uplink data packets? 
[Klatt, Axel] Well, one can translate this with "logical channel priority". E.g. RRC or SIP and Emergency Calls should have in general a higher priority than NRT traffic. With regard to the UL packets: request for data of RRC, SIP, Emergency Call etc should get a higher prio in the assignment than RT or even NRT.
2.       "It should be possible to satisfy the guaranteed bitrate requirements for RT services before resources are assigned to non-guaranteed services."
In this requirement, do we assume a grant can be shared between RT and NRT so that RT takes up the common grant before NRT? 
[Klatt, Axel] We assume that RT services/bearer will have a guaranteed bitrate which should be fulfilled, before UL resources are given to NRT requests. So basically this means that the scheduler should give the resources first to the UE with RT services up to the guaranteed (but not higher) bandwidth.
3.       Are Requirements 5 and 6 really different? What is additional requirement introduced by Requirement 6?
[Klatt, Axel]  6 says that also for the NRT we want to have the possibility to define "minimum scheduling opportunities" in order to not cut off a NRT service completely (but bring it down to minimum datarate to ensure it survives).
4.       "It should be possible to change the priorities dynamically - based on operator requirements, not UE requirements ! 

Could you please elaborate more on "changing priority dynamically"? what scenarios are you assuming for this requirement? Term "dynamically" could refer say for example radio channel condition???
[Klatt, Axel] No, this is not meant as being so dynamic that it reacts on changing radio conditions. "Dynamic" means that the operator can control the priorities based on his needs. But this is more seen on a hourly or daily basis. 
5.       Are Requirements 2 and 11 are really different requirement? Can we merge them into one?
[Klatt, Axel] 1..10 are for one UE, 11 adds the requirement to check the demands of other UEs when giving the assignment for one particular UE. 

Best Regards,

Jinsock

The email discussion as such did not come to a concluding list of scenarios/requirements.

Operator input to this point is provided in R2-062275.
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1 Introduction



During the RAN2 meeting a number of proposals were presented under agenda item 9.2 related to scheduling; in particular scheduling in the UL. In the context of the presentation and discussion of R2‑061915 the following was captured in the minutes of the meeting.


Scheduling:



Per UE assignment (for one allocation type) i.e. no per RB allocation



· But RB restrictions can apply for certain assignment e.g. for long lived assignments



Per “group of RB” measurement reporting. Groups defined by e.g. RRC



Each RB has a priority. UE serves RB in priority order.



This has to be refined for e.g. starvation avoidance, “free ride”, better control of non-GBR RBs, etc. Way forward is to agree on a list of scenarios and look at pros/cons of various proposals, such as:



· Change (“flip”) dynamically the priority list for RBs



· Define minimum rates per RB



· Define maximum rates per RB



· Consider that there is no problem



It was then agreed to provide on the RAN2 e-mail reflector: “List of scenarios to be provided by email. Maybe adding various proposals with pros and cons if time allows.” 


This document should be used as a starting point to discuss UL scheduling scenarios and especially requirements on UL scheduling from operators perspective [Point 4 in the minutes].


2 Operator requirements with regard to UL scheduling


This section outlines requirements from operator perspective: 



1. Clear differentiation between signaling (C-Plane, e.g. RRC, NAS) and user plane (incl. SIP) should be provided.



2. Clear differentiation between real-time (RT - e.g. VoIP) and non-real time services (NRT – e.g. internet access) should be supported. 


· It should be possible to satisfy the guaranteed bitrate requirements for RT services before resources are assigned to non-guaranteed services.



3. Also for NRT services it should be possible to define a “prioritized” bitrate which has lower priority than the guaranteed bitrate for RT services, but higher than the bitrate for other services without a defined “prioritized” bitrate.



4. An UL scheme should support a wide range of parallel services being NRT bearer with and without defined “prioritized” bitrate, e.g. multiple interactive and background services with different defined “prioritized” bitrates should be supported by the UL mechanisms.


5. Within one “class” of bearers/services - e.g. background - the data to be send within the assigned UL grants should be selected based on relative priorities of the data/radio bearer. E.g. if TFC selection is used, these priorities should be an input for the TFC selection process.



6. Per RB buffer reporting and UL grant assignment should be provided, if possible.



7. In case UL buffer reporting and UL grant assignment is only provided per “group of RBs”, the system design should allow the operator to defined appropriate groups (i.e. group services based on own requirements).



8. It should be possible to change the priorities – based on operator requirements, not UE ! – dynamically.



9. The need of other UEs to send higher priority data (e.g. RT) should be taken into account by the eNB scheduler in case of limited air interface resources before assigning NRT grants to UEs.


10. …



3 First conclusions


· As fine granular UL resource assignment/scheduling is required, the system should allow finer than per UE UL buffer reporting. Finer than per UE UL grant assignment is needed. 


· It should be discussed if the above mentioned requirements can be fulfilled by “per RB grouping” in order to minimize the overhead and complexity.   


· The UL scheme should allow the eNB scheduler to assign UL resources to UEs with RT data before serving UL requests of other UEs for NRT.


· The UL scheme should allow the eNB scheduler to assign UL resources to UEs with higher priority NRT data before serving UL requests of other UEs for lower priority NRT data.



· …
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1 Introduction



During the RAN2 meeting a number of proposals were presented under agenda item 9.2 related to scheduling; in particular scheduling in the UL. In the context of the presentation and discussion of R2‑061915 the following was captured in the minutes of the meeting.


Scheduling:



Per UE assignment (for one allocation type) i.e. not per RB allocation



· But RB restrictions can apply for certain assignment e.g. for long lived assignments



Per “group of RB” measurement reporting. Groups defined by the network e.g. by RRC



Each RB has a priority. UE serves RB in priority order.



This has to be refined for e.g. starvation avoidance, “free ride”, better control of non-GBR RBs, etc. Way forward is to agree on a list of scenarios and look at pros/cons of various proposals, such as:



· Change (“flip”) dynamically the priority list for RBs



· Define minimum rates per RB



· Define maximum rates per RB



· Consider that there is no problem



It was then agreed to provide on the RAN2 e-mail reflector: “List of scenarios to be provided by email. Maybe adding various proposals with pros and cons if time allows.” 


This document should be used as a starting point to discuss UL scheduling scenarios and especially requirements on UL scheduling from operators perspective [Point 4 in the minutes].


2 Operator requirements with regard to UL scheduling


This section outlines requirements from operator perspective: 



1. Clear differentiation between signalling (C-Plane, e.g. RRC, NAS) and user plane should be provided.



2. Clear differentiation between real-time (RT - e.g. VoIP) and non-real time services (NRT – e.g. internet access) should be supported. 


· It should be possible to satisfy the guaranteed bitrate requirements for RT services before resources are assigned to non-guaranteed services.


3. Clear differentiation between SIP and NRT user plane data should be supported.


4. Clear differentiation between traffic associated to emergency services (incl. SIP and VoIP) and traffic associated to non-emergency services should be provided.



5. Also for Radio Bearers it should be possible to define a “minimum scheduling opportunity” which has a higher priority than the rest of the data from that flow, and therefore can be treated separately to avoid resource starvation. 


6. An UL scheme should support a wide range of parallel services being NRT bearer with and without defined “minimum scheduling opportunity”, e.g. multiple interactive and background services with different defined “minimum scheduling opportunities” should be supported by the UL mechanisms.


7. Within one “class” of bearers/services - e.g. background - the data to be sent within the assigned UL grants should be selected based on relative priorities of the data/radio bearer. E.g. if TFC selection is used, these priorities should be an input for the TFC selection process.



8. Per RB buffer reporting and UL grant assignment should be provided, if possible.



9. In case UL buffer reporting and UL grant assignment is only provided per “group of RBs”, the system design should allow the operator to defined appropriate groups (i.e. group services based on own requirements).



10. It should be possible to change the priorities dynamically – based on operator requirements, not UE requirements!.



11. The need of other UEs to send higher priority data (e.g. RT) should be taken into account by the eNB scheduler before assigning grants to UEs sending data from lower priority flows (e.g. Background data) , in the case of limited air interface resources.


12. …



3 First conclusions


· As fine granular UL resource assignment/scheduling is required, the system should allow finer than per UE UL buffer reporting. Finer than per UE UL grant assignment is needed. 


· It should be discussed if the above mentioned requirements can be fulfilled by “per RB grouping” in order to minimize the overhead and complexity.   


· The UL scheme should allow the eNB scheduler to assign UL resources to UEs with RT data before serving UL requests of other UEs for NRT.


· The UL scheme should allow the eNB scheduler to assign UL resources to UEs with higher priority NRT data before serving UL requests of other UEs for lower priority NRT data.



· …
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