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Tdoc GP-140821

MAC open issues for CIoT

1. Introduction

An initial set of working assumptions for the MAC layer design was agreed during the cellular IoT Telco#6 (See GP-140811). 

In this contribution, we propose to maintain a list of open issues for the MAC layer design for CIoT (based on a clean slate approach) and propose to update this list as more issues are identified and resolved during the study.

An initial list of open issues is provided for discussion.

2. MAC layer design open issues

	Issue
	Comments and resolution

	Random Access 

	How are the RACH resources and parameters configured for the MS?
	

	How does the MS select the appropriate RACH resource for initial access?
	

	What is the nature of the RACH resource for initial access? (may be technology dependent)
	

	How does MS choose the initial power to transmit the initial RACH message?
	

	What should be the content of the Initial RACH message for contention based access?
	

	How is contention resolution achieved?
	

	What is the nature of the UE identity in the initial RACH request?
	

	What should the RACH response message contain?
	

	Should the RACH response message be semi-synchronous to the RACH request message e.g. response to be received within a time window?
	

	What should be the initial UL grant in RACH response be for?
	

	Do we need an explicit RACH reject message from the network e.g. because of congestion (and possibly because the access is for lower priority data)?
	

	Do we need a back off mechanism and should it be a random back off?
	

	If MS does not receive a RACH response, what action should it take? E.g. should it ramp up the transmit power and/or choose a different PRACH resource group?
	

	What is the maximum number of times MS should attempt RACH request transmission?
	

	What should be the size of the C-RNTI?
	

	Is contention free access required and if so, how is this achieved?
	

	
	

	Timing Alignment

	How is timing alignment achieved for CIoT device?
	

	What is the criterion for detecting/declaring out-of-sync for the CIoT device?
	

	
	

	Multiplexing
	

	How is multiplexing of signalling information with user plane data achieved? E.g. MAC control element with MAC SDU mapped to a Physical downlink shared channel/Physical uplink shared channel OR signaling radio bearer multiplexed with data radio bearer at the MAC layer?
	

	How is NAS signaling multiplexed with MAC layer signaling and user plane data? E.g. should it be possible to prioritise NAS signaling over user plane data or radio layer signaling over NAS signaling?
	

	
	

	Scheduling
	

	What are the minimum and maximum units of resource allocation? E.g. what are the minimum and maximum transport block sizes (may be dependent on the physical layer design)
	

	How is resource scheduling achieved? (may be dependent of physical layer technology) e.g. scheduling grant on a dedicated physical control channel.
	

	How does MS make request for resource allocation? E.g. scheduling request on a dedicated uplink control channel and/or piggybacked with UL data?
	

	How often should it be possible to schedule resources to an MS? 
	

	Is there a need for BS to limit the maximum UL transmit power of the MS when it is scheduled to use a set of physical layer resources?
	

	Retransmission scheme
	

	What is the retransmission scheme to be used at the MAC layer? E.g. simple ARQ based on error detection, Hybrid ARQ based on error correction and detection or Hybrid ARQ with soft combining? (may be dependent on the physical layer design).
	

	
	

	Segmentation and reassembly
	

	How is segmentation and re-assembly achieved at MAC layer?
	

	
	

	Discontinuous Reception (DRX)
	

	How is DRX handled at the MAC layer?
	

	How is the DRX configuration sent to the device?
	

	
	

	PDUs, formats and parameters
	

	What is the format of the RACH response message?
	

	What is the format of the scheduling request message?
	

	What is the format of the scheduling allocation message?
	

	
	


3. Summary

We propose to capture the list of open issues for the MAC layer design based on a clean slate approach and update the list as issues are resolved and new issues are identified.

GERAN WG2 is requested to discuss the initial list of open issues and agree to the proposal to maintain a list of MAC layer design open issues as the group makes progress in the study. 
Reference

[1] GP-140811, “Meeting report of GERAN Telco#6 on Cellular IoT”, Rapporteur. 
1(6)
2(6)

