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1. Introduction

This document lists open issues related to the E-UTRA MAC protocol specification [1]. This open issues list was updated after RAN2#63. Changes compared the open issues list prior to RAN2#63 are indicated with change marks. Blue highlight indicate issues pending information from RAN1. Closed issues have been moved to Annex A (highlighted in light greed). 

Items of maintenance character are collected in section ‎3. 

2. Open issues
	
	Issue
	Comments


	
	Reconfiguration and Reset
	

	RR01
	MAC Reconfiguration procedure
	

	RR02
	MAC Reset procedure
	


	
	Random Access
	

	RA06
	Identification of MAC parameters needed to set the Size Information variable
	Preamble Group selection is based on Size and Path Loss.

	RA18
	Start/re-start of CR Timer
	Is the CR Timer restarted at Msg3 re-transmission?


	
	Time Alignment
	

	TA04
	Uplink resync for DL data arrival
	Signalled on PDCCH with DCI format 1C; 6 bits for preamble ID; ID from pool of preambles for contention-based access indicates contention-based access should be used; 2 (if BW <14 RB) or 4 (BW >=14 RB) bits to indicate PRACH resource.




	TA06
	Configuration of uplink Time Alignment Timer
	Time Alignment Timer configuration is unclear. Time Alignment handling does not work if TAT is not configured prior to Random Access. 


	
	Scheduling Request
	

	SR03
	Timing of SR trigger w r t “current” TTI
	Concern raised that a SR triggered within a certain TTI must generate a SR transmission in the same TTI; unrealistic if it is triggered e.g. close to the end of the TTI.


	
	Scheduling Information
	

	SI02
	Relation between multiple BSR triggers (how do padding BSRs relate to triggered normal/periodic BSRs?)
	Currently ambiguous what size the BSR should be in case both Regular and Padding BSRs have been triggered.

Multiple options exist; e.g.: 1) padding BSR is only triggered if no other BSR has been triggered; 2) conform to the largest of the two reports."

	SI05
	Robustness of BSR/SR
	


	
	HARQ general
	

	HQ03
	Configuration of semi-persistent scheduling (configuration of resources, timing etc.; can multiple time periodicity patterns be configured simultaneously?)
	Configuration of periodicity by RRC, timing (phase) and resources by MAC with PDCCH addressed to Semi-Persistent Scheduling C-RNTI; Configuration of PHICH frequency/code resource by RRC, timing given by time of PDCCH activation; at most one active pattern; alternating pattern supported for TDD.
Open: How does SPS initial tx relate to measurements; is special rule needed? In general, SPS handling should be aligned as much as possible to dynamic scheduling.

	HQ04
	Activation/deactivation of semi-persistent scheduling
	By PDCCH with Semi-Persistent Scheduling C-RNTI; Activation with NDI=0; Retransmission with NDI=1; Grow CRC virtually by fixating HARQ ID (DL), NDI, 3 bits from resource allocation and MCS (RAN1 to decide which bits); Implicit release of UL after N transmissions without data.
Open: Whether 2 bits in DCI format 1/1A provides sufficient resource flexibility for UL ACK/NACKs; Details of explicit deactivation; 


	
	DL Hybrid ARQ
	

	HD12
	HARQ RTT Timer
	Definition and/or configuration missing.


	
	UL Hybrid ARQ
	

	HU09
	Detailed solution for TTI bundling to mitigate uplink power limitation.
	TTI bundling concluded for FDD and TDD configurations 1 and 5.
Open: Whether TDD UL/DL configuration 0 is supported.

	HU10
	SPS in combination with TTI bundling
	Combination of SPS and TTI bundling in TDD would seem to require special mechanisms yet to be discussed.


	
	Logical Channel Prioritisation
	

	LP01
	Is PDCP/RLC/MAC header overhead included in the definition of bit rate?
	

	LP05
	Priority of MAC Control elements vs SRBs and RBs
	MAC Control elements for BSR, with exception of Padding BSR, have higher priority than U-plane Logical Channels.

At serving cell change, the first UL-DCCH MAC SDU to be transmitted in the new cell has higher priority than MAC control elements for BSR.

Open: Prioritisation of non-BSR MAC Control Elements


	
	PDUs, formats and parameters
	


	
	DRX
	

	DR03
	DRX Timing issues:

Activation of DRX

Start of HARQ RTT Timer with respect to On Duration

Shall HARQ RTT Timer be restarted if the PDCCH for a re-tx is missed?

Timer interaction (example when both On Duration and DRX Inactivity Timers expire in the same TTI)


	DRX starting point (i.e. the reference timing) set with explicit signaling.
No known issue with start of HARQ RTT Timer w r t On Duration.

No known timer interaction issues.

	DR05
	DRX interaction with other functions.
	CQI/SRS reported during Active Time (FDD and TDD).

On duration can start in UL subframe (TDD).
No interaction with PH reporting foreseen.
Open: 

· Is special fix needed for during on-duration only CQI reporting?


3. Maintenance

This section lists issues which are of maintenance character.
	
	Generic
	

	GC01
	Compatibility with both FDD and TDD
	Continuous activity
Baseline strategy to harmonize description of FDD and TDD agreed; Timing differences and mapping of grants/assignments described in L1 specs;

Sync with RAN1

	GC03
	TTI vs subframe
	In many places in the MAC spec we use the term TTI meaning subframe. For UL-SCH and DL-SCH TTI and subframe is the same, but for some procedures which concern some other TrCHs or the UE behaviour in general, this equivalent does not necessarily hold. Two examples are Reception of BCH and DRX. The DRX description was recently adjusted to correct this. 

Consider whether other parts need to be updated correspondingly.


	
	DL Hybrid ARQ
	

	HD09
	Handling of D-BCH reception
	Baseline agreed up to current level of RRC agreements.

Need to remain in-sync with RRC as procedures get finalized.


	
	PDUs, formats and parameters
	

	PF01
	Identification of MAC parameters configured by RRC
	Continuous activity

	PF10
	Consider alignment of PDU format figure format across specs 321, 322, 323.
	


4. References

[1] TS 36.321 V8.3.0, “E-UTRA MAC protocol specification”
5. Annex A – Closed Issues

	
	Issue
	Comments


	GC02
	LSs to be sent
	To RAN1, informing RAN1 about RAN2’s assumption that many TDD aspects are described in L1 specs.
LS sent from RAN2#61bis


	
	Random Access
	

	RA01
	Signalling of RA response for contention free access (C-RNTI or RA-RNTI?)
	Only RA-RNTI;

	RA02
	Format of RA response
	Relabeled PF04

	RA03
	MAC contention resolution: only for non-initial access or also for initial access?
	Only for non-initial access;

	RA04
	Handling of Random Access failure (back-off mechanism, #of attempts, power ramping etc.)
	Back-off is supported; does not apply to initial preamble transmission; overload/backoff control is signalled with Msg2; backoff is uniformly drawn from an interval [0,Tmax]. Max backoff time is expressed in ms (absolute).

MAC handles the whole RA procedure, handles retransmission of msg3 after lost contention, repeats endlessly except for the DL data arrival case and reports RA problem after PREAMBLE_TRANS_MAX attempts.

	RA05
	Time frequency resource selection? (PRACH selection)
	Use next available opportunity in time domain; no FDM of PRACHes for FDD (RAN1). For TDD: random selection of PRACH in the frequency domain.

	RA07
	Validity period of dedicated preambles and procedures in case the dedicated preamble expires.
	No start time; i.e., preamble valid for use immediately from when it is reserved;

Expiry time is optional IE in HO command (provided it does not lead to requirement to read target SFN for this purpose only)

In case Expiry time is provided also access parameters for access with ‘random’ preamble is provided.

At preamble expiry, the RA procedure continues by re-selecting preamble from pool of non-dedicated preambles.

	RA08
	Power ramping details (should initial power be updated in different attempts, existence of min/max power, layer responsible for computing PREAMBLE_INITIAL_POWER)
	Baseline agreed;

Power control model agreed and captured (PREAMBLE_INITIAL_POWER and PREAMBLE_TRANSMISSION_POWER renamed to PREAMBLE_INITIAL_RECEIVED_TARGET_POWER and PREAMBLE_RECEIVED_TARGET_POWER, respectively; Path Loss and power limit checking accounted for by L1;  range of PREAMBLE_INITIAL_RECEIVED_TARGET_POWER  is [-120, -90] dBm, possible values of POWER_RAMP_STEP are [0, 2, 4, 6] dB represented with 2 bits).

	RA10
	Random Access for MBMS counting
	Error handling for MBMS counting can be considered separately from regular RA.

NOTE: MBMS is not part of Rel-8;

	RA11
	PRACH – RACH - RA-RNTI mapping
	PRACH-to-RA-RNTI mapping captured in 36.321.

	RA12
	Reception of grants addressed to Temporary C-RNTI.
	Reception of grants addressed to the Temporary C-RNTI is supported. Can be used e.g. for adaptive retransmission for Msg3 (UEs in RRC_CONNECTED)

	RA13
	Regression of dedicated preamble handling.
	UE handling of dedicated preamble when no expiry time is indicated seem to have been removed/broken by CR0001r1. Current specification only supports dedicated preamble when expiry time is signalled. 

Corrected.

	RA14
	Is the number of transmission attempts for msg3 the same for RRC_CONNECTED and RRC_IDLE cases?
	Number of transmissions for msg3 same for contention-based RA in CONNECTED and IDLE. Number of transmissions after contention-free uses normal UL maxHARQ-Tx.

	RA15
	Ambiguity w r t identities in the context of HARQ feedback.
	In Section 5.3.2.2, it is specified that no NACK is sent if a DL transmission “is associated with a transmission indicated with a Temorary C-RNTI and a Random Access Identity match is not indicated”. Term “Random Access Identity” is ambiguous and not consistent with the terminology used for RA procedure. 

Corrected.

	RA16
	Handling of msg3 data in the context of lost or failed contention resolution.
	In case of lost or failed contention resolution data transmitted in msg3 is buffered and retransmitted by MAC.

	RA17
	PDCCH contention resolution
	For PDCCH contention resolution:

· UE MAC initiated RA is resolved by PDCCH with UL grant addressed to the C-RNTI;

· RA initiated by PDCCH order is resolved by any PDCCH addressed to the C-RNTI.

	RA19
	Start time of RA Response Window
	RA Response Window starts in subframe n+3 for both FDD and TDD.


	
	Time Alignment
	

	TA01
	Criterion for detecting/declaring out-of-sync
	Baseline is timer based; timer restarted when TA command received.

	TA02
	Is support needed for signalling of TA update on SCCH? 
	Baseline is TA update with MAC Control;
Mechanism exists. No need to list as open issue. Closed.

	TA03
	Type of transmissions for eNB timing measurements
	RAN1

	TA05
	Handling of TA during RA
	UE in contention-based RA with valid TA ignores TA in RA Response.


	
	Scheduling Request
	

	SR01
	Assignment of (dedicated) SR resource
	SR resource on PUCCH is assigned by and can be revoked by RRC. 

	SR02
	Relation of Scheduling Request resource to UL sync
	SR resource on PUCCH is automatically revoked when UL sync is lost. UL sychronised UE need not have SR resource on PUCCH.


	
	Scheduling Information
	

	SI01
	Content?; CQI/Buffer status/Power headroom ...
	Buffer status report format defined; Power headroom report is separate MAC Control Element.

	SI02
	Additional BSR/SR triggers
	BSR which can be triggered when a certain buffer threshold level specified for the LCG is crossed is not considered for Rel-8.

	SI03
	Details of calculation of BSR
	What RLC and PDCP data to include is defined in TS 36.322 and TS 36.323, respectively.

How to calculate PDCP retransmissions is defined in 36.323.


	
	HARQ general
	

	HQ01
	HARQ-ARQ interaction
	LOCAL NACK2 closed

LOCAL NACK1 captured.

	HQ02
	Compatibility with both FDD and TDD
	Consolidated in GC01


	
	DL Hybrid ARQ
	

	HD01
	Baseline TP for DL HARQ
	Closed in v010 of 36.321

	HD02
	DL HARQ for semi-persistent scheduling
	Baseline operation captured;

Configuration of resources ( HQ03

Activation/deactivation ( HQ04

	HD03
	#of HARQ processes
	RAN1 agreements: 

· FDD: 8 processes (16 for MIMO)
· TDD: 4-15 processes (8-30 for MIMO) 
depending on asymmetry. Memory is split in 4-9 (8-18) softbuffer regions which are shared by the available processes.
Specified in TS 36.212, section 5.1.4.1.2.

BCCH uses an additional process.

	HD04
	NDI for DL
	RAN1 has decided that new data is indicated by means of toggling of an explicit NDI bit. RAN1 has further decided that for downlink HARQ operation, a separate 2 bit Redundancy Version (RV) field is signalled. See LS reply in  R2-081416.  

	HD05
	HARQ for RA msg4 / BCCH / PCCH
	RA msg4 is with HARQ, but only winning UE sends ACK; no NACKs
Basic HARQ operation for BCCH and PCCH already captured.

	HD06
	DRX operation; (e.g. reception of grants; not necessarily “for each TTI”)
	Operation mostly captured. CQI/SRS reported during Active Time (FDD).Open: Power headroom reporting during DRX?
Moved to new DR05 “DRX interaction with other functions”.

	HD07
	Validity period of downlink assignments
	Stage2?

E-UTRA MAC Conference Call 1 was held on June 11th 2007 where it was asked whether it had been concluded that an L1/2 assignment is valid for only one TTI (see R2-072707). The issue was then added to the OI list (R2-072712). The issue has not been further raised since CC1.

The current assumption that a DL assignment indicated by L1 applies to a single subframe is considered stable. The timing is further captured in L1. 

Editor’s understanding is that HD07 is not considered an open issue. 

	HD08
	Configuration of # of HARQ processes
	According to the RAN1 agreements the #of HARQ processes is hard-coded although dependent on e.g. MIMO.

	HD10
	MIMO support.
	Would seem needed to capture that 1 and 2 TB can be expected per subframe in the DL for SISO and MIMO, respectively.

	HD11
	DL-SCH handling of RA Response 
	How does DL-SCH handling of RA Response relate to DL-SCH HARQ handling? RA Response is handled separately.


	
	UL Hybrid ARQ
	

	HU01
	Baseline TP for DL HARQ
	Closed in v010 of 36.321

	HU02
	UL HARQ for semi-persistent scheduling
	Operation captured;

Configuration of resources ( HQ03

Activation/deactivation ( HQ04

	HU03
	#of HARQ processes
	RAN1 agreements: 

· FDD: 8 processes
· TDD: 1-7 processes
(depends on asymmetry)

 Specified in TS 36.213, section 8.

	HU04
	NDI for UL
	RAN1 has decided that new data is indicated by means of toggling of an explicit NDI bit. RAN1 has further decided that for uplink HARQ operation, the Redundancy Version is jointly coded with the transport format field. See LSs R2-081416 and R2-081417. 

	HU05
	Blind decoding in eNB?
	Closed; no UL blind decoding;

	HU06
	How to do retransmissions
	Synchronous (selective, but ‘sticky’) adaptive HARQ; content of HARQ buffer kept on reception of HARQ ACK; same number of transmissions for all processes and for both dynamic and persistent scheduling.

	HU07
	Configuration of # of HARQ processes
	According to the RAN1 agreements the #of HARQ processes is hard-coded although dependent on e.g. TTI bundling.

	HU08
	How is IRV set if a persistent UL grant is configured?
	RAN1 has decided that for uplink HARQ operation, the Redundancy Version is jointly coded with the transport format field and recommends the RV sequence 0, 2, 3, 1, 0, 2, 3, 1, … . See LSs R2-081416 and R2-081417.

	HU10
	Correction for UL HARQ failure indication to upper layers
	Currently it is specified that the UL HARQ process shall, when CURRENT_TX_NB= max number of transmissions, indicate failure to upper layers if no HARQ ACK has been received.

To resolve the case where the UE did receive a HARQ ACK for suspension and then one or more HARQ NACKs after restart, the condition would seem to need to be updated to indicate failure to upper layers “if the last feedback is not a HARQ ACK”.
Corrected.


	
	Logical Channel Prioritisation
	

	LP02
	Should a procedure to minimize segmentation whilst conforming to bit rate constraints be specified?
	Shall have an explicit clear requirement in the specification that prevents excessive segmentation and that results in testable behaviour. 
Agreed in principle. Detailed formulation agreed CR0058 (R2-084780).

	LP03
	Need to specify what is meant by “served equally”.
	Agreed in principle to be left to UE implementation.

	LP04
	Whether the computation and averaging of PBR and served bit rate is specified is FFS
	Token bucket mechanism with RAN5 test case.


	
	PDUs, formats and parameters
	

	PF02
	MAC PDU structure
	Agreed: basic elements



	PF03
	Content and format for PDCCH payload
	For normal operation, the PDCCH format and content is decoded on L1. In principle, during normal operation only HARQ information reaches UE MAC at L2. E.g. resource allocation, modulation scheme and power control are not used by MAC. It appears that only at reception of RA Response (with in-band uplink grant), all the information pertaining to an uplink grant will be presented to MAC.

Open: Does MAC specify the format of the uplink grant or just point to the L1 definition/specification?

Agreed this is specified by RAN1

	PF04
	Format of RA Response
	Agreed.

	PF05
	MAC Control Element identification
	Agreed MAC Control elements:

· DL: DRX command, Timing Advance, UE Contention Resolution Identity.

· UL: Padding, Long BSR, Short BSR, C-RNTI, Power Headroom Report

No need for new MAC Control elements identified for several RAN meeting cycles. Closing issue.

	PF06
	MAC Control Element detailed descriptions
	Including which MAC control elements require F/L fields.
All current MAC Control elements have been described; All are fixed length.

	PF07
	BSR code-point definition
	Code points agreed.

	PF08
	TB size specification
	Concluded in RAN1.

	PF09
	Is there a physical layer category for MIMO or not?
	Editor’s note: Whether there is a physical layer category for MIMO or not does not appear to have direct impact on the MAC specification. From a MAC perspective it seems sufficient to capture that when configured for spatial multiplexing there can be one or two TBs per subframe (see HD10). Sentence with reference to "physical layer category" for MIMO in section 6.1.2 can then be removed and PF09 closed. 

Editor’s proposal agreed.

	PF11
	80-bit grant limitation in RA Response
	Should preferably capture the minimum 80-bit allocation for RA msg3 in Stage3 specification. E.g., in MAC specify that “if the grant provided in the RA Response is smaller than 80 bits, the UE behaviour is unspecified”.

Captured.


	
	DRX
	

	DR01
	Can DRX cycle be configured by MAC only or also by RRC?
	DRX cycle only configured by RRC.

MAC DRX Command to preempt active time (stop On Duration and DRX Inactivity Timers); i.e., “go-to-sleep” command.

	DR02
	Encoding details of DRX configuration by MAC (MAC control element, MAC header..)
	The DRX MAC control element is only used for the “go-to-sleep” command.

	DR04
	DRX vs SI-RNTI/SC-RNTI reception
	How does the sysinfo-change-indication (SC-RNTI) interval align with DRX in RRC_CONNECTED?
Commented at RAN2#61b that there is no apparent issue.


