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1 Introduction

For LTE, MAC is the most difficult to understand TS in RAN2, and there are often suggestions to clarify unclear text that was specified a long time ago. This document discusses some general problems and potential solutions. 
2 Discussion
2.1
Modularization and structure

In general the Structure and Modularization of LTE MAC is ok. 
However, the ambition to keep single subclauses (e.g. to avoid UMTS MAC-x style) has in some places rendered the text very difficult to read. For example, introducing a couple more subclauses for NB-IoT specific behaviour could have helped clarity significantly, e.g. in the RACH sections.

Proposal 1: Emphasize clarity somewhat more than for LTE MAC at trade-offs between redundancy vs. clarity.  
2.2
TS cross referencing

The MAC (36.321) interface to L1 (mainly 36.213) and to RRC (36.331) is not always very clear, e.g. 

· MAC refers to RRC initiated RACH, but in the RRC specification it is generally not clear when RRC initiated RACH happens vs. BSR initiated RACH. Language is different between the TSes.
· Whether SRB0 can trigger BSR or not is not clear (is SRB0 considered always established or never established?) 
· Understanding what information is signaled on lower layers L1 vs. what is assumed in MAC for scheduling generally requires a major study. 
Proposal 2: Make sure language is consistent between MAC and RRC / L1 TSes, such that dependencies Other TS -> MAC and MAC -> Other TS is clear in both MAC and the Other TS. 
Proposal 3: For each function / clause, consistently describe relevant RRC and L1 preconditions that are assumed for the function described in the clause. This is done also for LTE, but the ambition level could/should be higher.
2.1 Style

Observation: The description style between sections in MAC is different. 
To some extent this is natural as the functionality of different sections is different. However, we have found that a) usage of variables e.g. for states (when applicable) generally avoids ambiguous specifications, b) Bullet style specification that is intended to be executed in sequence generally avoids ambiguities and is perceived to be clear, c) the numbered bullet style used in RRC is found easier to read than the unnumbered bullet style used in LTE MAC. 
Suggestions for discussion: 
Proposal 4: Encourage usage of Variables, whenever applicable. 
Proposal 5: Encourage usage of bulleted software-execution style specification, whenever applicable. 

Proposal 6: Use numbered bullet style as in LTE RRC. 

2.4
Timers

We note that e.g. DRX operation for LTE is not very clear, and there has been attempts to make informative clarifications on the intentions. 
We think that having a somewhat stringent attitude to the specification of timers could have avoided some problems, i.e. that a timer always need to be associated with clear start/stop conditions and clear actions at running and/or expiry. 
Proposal 7: Introduce a summary table of timers, summarizing expiry and/or running actions and start/stop conditions.  

3 Summary

Proposal 1: Emphasize clarity somewhat more than for LTE MAC at trade-offs between redundancy vs. clarity.   
Proposal 2: Make sure language is consistent between MAC and RRC / L1 TSes, such that dependencies Other TS -> MAC and MAC -> Other TS is clear in both MAC and the Other TS. 
Proposal 3: For each function / clause, consistently describe relevant RRC and L1 preconditions that are assumed for the function described in the clause. This is done also for LTE, but the ambition level could/should be higher. 
Proposal 4: Encourage usage of Variables, whenever applicable. 

Proposal 5: Encourage usage of bulleted software-execution style specification, whenever applicable. 

Proposal 6: Use numbered bullet style as in LTE RRC. 

Proposal 7: Introduce a summary table of timers, summarizing expiry and/or running actions and start/stop conditions.  


































































