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1 Introduction, motivation and scope.
MAC Rapporteurs have provided a list with MAC parameters which are or have been candidates for configuration by RRC. Parameters for which the need were more or less obvious have been captured in TS 36.331, although most still without specified value range. Other parameters, surrounded by more uncertainty, were not captured. Given the recent progress made on MAC issue it was agreed at RAN2#61bis to have an email discussion to revisit the list of configurable parameters to conclude on and capture further aspects.
As a consequence of recent decisions some of the remaining parameters may no longer be needed or need/range may have changed. The scope of the email discussion is therefore proposed to be to:
1. reassess the context and need for the parameters not yet captured and
2. conclude on which parameters can be captured and which are no longer needed.
It is further proposed to:
3. discuss and define value ranges for the parameters lacking such and
4. unify parameter naming convention.

The expected outcome of the discussion is:

A) an updated list of the, by RRC, configurable MAC parameters ‎[2] with irrelevant parameters removed and value ranges indicated where possible, and

B) a corresponding CR to TS 36.331.
2 Context and need for not yet captured parameters
2.1 Stable parameters considered possible to capture
Considering the recent progress, the following parameters appear to be stable and possible to capture:
	Random Access
	
	
	
	
	
	
	

	Parameter Name
	Function
	Need
	Range
	Default
	Unit
	Scope
	Note

	PREAMBLE_INITIAL_RECEIVED_TARGET_POWER
	RA
	MD
	FFS
	FFS
	dBm
	RRC-BCCH, RRC-DCCH
	Target received power for first preamble transmission.

	PREAMBLE_TRANS_MAX
	RA
	MD
	FFS
	FFS
	Integer
	RRC-BCCH, RRC-DCCH
	Maximum number of RA transmissions before MAC declares RA problem. The same value applies regardless of access cause.

	RA response window size
	RA
	MD
	1..10
	FFS
	subframe
	RRC-BCCH, RRC-DCCH
	This parameter describes the RA response window size in subframes

	Maximum number of transmissions for first UL transmission.
	RA-HARQ
	MD
	1..?
	FFS
	Integer
	FFS
	This parameter describes how many transmission attempts HARQ will make for the first uplink transmission (i.e., RA msg3) before aborting.

	MAC contention resolution timer
	RA
	MD
	1..?
	FFS
	TTI (subframe)
	RRC-BCCH, RRC-DCCH
	This parameter describes the maximum amount of time allowed for contention resolution.


	DRX
	
	
	
	
	
	
	

	Parameter Name
	Function
	
	Range
	
	Unit
	Scope
	Note

	DRX Start Offset
	DRX
	MD if DRX configured
	0..?
	FFS
	Subframe
	RRC-DCCH
	Specifies a timing reference for the DRX cycles; i.e., where the On Duration Timer should be started w r t SFN and subframe #.


	Uplink Time Alignment
	
	
	
	
	
	
	

	Parameter Name
	Function
	
	Range
	
	Unit
	Scope
	Note

	Time Alignment Timer
	TA
	MD
	FFS
	FFS
	FFS
	RRC-BCCH, RRC-DCCH
	This parameter describes how long the UE considers its UL in-sync after execution of a Time Alignment command.


2.2 Parameters possibly no longer considered to be configured by RRC

The following parameters appear to no longer be needed:

	Random Access
	
	
	
	
	
	
	

	Parameter Name
	Function
	Need
	Range
	Default
	Unit
	Scope
	Note

	RA backoff
	RA
	OP
	?
	
	TTI (subframe)
	MAC
	This parameter describes the value of the backoff that should be applied if an RA fails
This parameter is handled internally by MAC; RRC not involved.


	DRX
	
	
	
	
	
	
	

	Parameter Name
	Function
	
	Range
	
	Unit
	Scope
	Note

	HARQ RTT Timer
	DRX
	?
	?
	
	TTI (subframe)
	?
	This parameter specifies the minimum amount of TTIs before a DL HARQ retransmission is expected by the UE.
 It is FFS whether this parameter is configurable or derived from other parameters/configuration.
Can this parameter be considered to be derived from the HARQ RTT of the corresponding process and hence not needing configuration?


2.3 Parameters with uncertain scope/need
For the following parameters the scope and need is still FFS:
	Random Access
	
	
	
	
	
	
	

	Parameter Name
	Function
	Need
	Range
	Default
	Unit
	Scope
	Note

	RA time-frequency resources
	RA-L1
	MD
	?
	?
	?
	RRC-BCCH, RRC-DCCH
	These parameters describe the location of the RA time-frequency resource(s) within the frequency band. There may be more than one RA time-frequency resource available per frame.
Only one PRACH per subframe for FDD; Some unclarities remain w r t PRACH description for TDD (e.g., #of PRACHs per subframe and frame) and need for time domain indication.
This parameter appears to also be captured on the list of L1 parameters so one could probably consider removing it from the MAC parameters list. 

	RA response window offset
	RA
	MD
	?
	?
	TTI (subframe)
	RRC-BCCH, RRC-DCCH
	This parameter describes the start of the RA response window in time
Fixed value = n+3 agreed for FDD; FFS for TDD


	RA preamble group selection parameter(s)
	RA
	MD
	?
	?
	?
	RRC-BCCH, RRC-DCCH
	This/These parameter(s) will be used as input to a MAC function which determines (depending on the size of the message to be transmitted or the requested resource blocks) which group of RA preambles shall be used to choose an RA Preamble.

What is the preamble group selection based on?


	Scheduling
	
	
	
	
	
	
	

	Parameter Name
	Function
	
	Range
	
	Unit
	Scope
	Note

	Number of UL HARQ processes
	HARQ
	?
	1..?
	
	Integer
	?
	FFS if configurable or hardcoded in the specification (tied to actual UL/DL subframe configuration)

	Number of DL HARQ processes
	HARQ
	?
	1..?
	
	Integer
	?
	FFS if configurable or hardcoded in the specification (tied to actual UL/DL subframe configuration)

	Semi-persistent scheduling parameters
	SCH
	
	?
	
	?
	?
	FFS; e.g., HARQ process(es) to be used for DL SPS.


2.4 Agreed updates to already captured parameters

The per LCH “Logical Channel Group” parameter has been agreed to be optional.

The DRX parameters “On Duration Timer”, “DRX Retransmission Timer” and “DRX Inactivity Timer” have been agreed to be configured in terms of DL subframes.
The “Long DRX Cycle” has been agreed to be a multiple of the “Short DRX Cycle”. For TDD cycles are multiples of 10ms.
3 Value ranges

It is proposed to liaise with RAN1 on whether the values, which were conditionally agreed in RAN2, for the RA parameters “POWER_RAMP_STEP” and “INITIAL_RECEIVED_TARGET_POWER” are agreeable to RAN1.
4 Unify parameter naming convention

Currently some configurable parameters have capitalised names with underscores and (most) other not. For consistency and better alignment with ASN.1 naming, it is proposed to unify the style of parameter naming in TS 36.321 and to avoid capitalised names and underscores.
5 Discussion
It was noticed that the agreement to define the RA Response window size in terms of DL subframes for TDD was not the final agreement. Following the offline discussion on RA-RNTI mapping and RA Response window, it was on Friday in fact agreed, and captured in the minutes, that the size of the RA Response window is up to 10 consecutive subframes for FDD and TDD. Section ‎2.1 (above) has been corrected accordingly.

It was also proposed to capture that the parameter Maximum number of UL transmissions can be configured at least with dedicated signalling. 

It was remarked that DRX Start Offset cannot have a default value since then all UEs would start their On Durations at the same time.
Further it was commented that the parameter Maximium number of transmissions for first UL transmission might only be useful if a default value for HARQ operation is agreed which is not applicable to msg3. This view is not shared by the MAC Rapporteur. The eNB needs to know how many retransmissions can be expected from a UE making RA. Unless the same value is used for transmission of msg3 as for normal UL transmissions and for all UEs, this parameter is needed. From previous discussions on, e.g., C-plane latency, it seems apparent that the number of UL transmissions for msg3 need not be the same as for normal UL transmission; e.g. for bounding the C-plane latency. Inclusion of this parameter in the RRC CR is postponed.
With respect to parameters possibly no longer needed or with uncertain scope/need it was commented that it seems ok to derive the HARQ RTT Timer from the HARQ RTT of the corresponding process, but a definition in the MAC specification is needed to fix the value. No strong preference was expressed as to whether the RA time-frequency resources are PHY or MAC parameters as long as they are not signalled twice (for instance in the HO command). The RA Response window offset parameter, if needed, applies only to TDD. It was indicated that in general it would be good to discuss how to handle TDD specific parameters.
On the issue of preamble group selection, it was commented that the preamble group selection could, besides size, be based on power headroom or link budget. In response, it was asked whether RAN2 was not already informed by RAN4 that this would not be accurate enough to be useful?
A value range proposal was provided by two companies. The proposal is summarised in Table 1 below.
Table 1: One value range proposal.
	Random Access
	
	
	
	

	Parameter Name
	Range
	Default
	Unit
	Note

	Number of RA preambles
	1..64 (agreed)
	?
	Integer
	[Rapporteur: granularity?]

	Size of RA preambles group A
	0..63 or 1..64 (agreed)
	?
	Integer
	[Rapporteur: granularity?]

	POWER_RAMP_STEP
	{0, 2, 4, 6} (conditionally agreed)
	?
	dB
	2 bits.

[Rapporteur: Agreed conditional on RAN1 support.]

	PREAMBLE_INITIAL_RECEIVED_TARGET_POWER
	-120..-90 (conditionally agreed)
	?
	dBm
	[Rapporteur: Agreed conditional on RAN1 support; granularity?]

	PREAMBLE_TRANS_MAX
	{1, 2, …, 10}
	?
	Integer
	10 would mean ramp-up of 20 dB

	RA time-frequency resources
	
	
	
	[Rapporteur: Already a PHY parameter.]

Should not be signalled twice (for instance in the HO command).

	RA response window size
	1..10 (agreed)
	?
	subframes
	

	RA response window offset
	?
	?
	subframes
	Only for TDD, if needed.

	(Dedicated) RA preamble index
	1..64 (agreed)
	N/A
	Integer
	

	(Dedicated) RA preamble expiration
	{10, 20, 30, 40, 50, 60, 80, 100}
	?
	?
	3 bits.

	RA backoff
	
	
	
	

	Maximium number of transmissions for first UL transmission.
	?
	?
	Integer
	

	MAC contention resolution timer
	{1, 2, …, 20}
	?
	subframes
	the starting point should follow normal HARQ operation. HARQ retransmission of msg3 should also restart the timer.

	RA preamble group selection parameter(s)
	?
	?
	?
	[Rapporteur: not yet decided which parameter(s) are needed.]

	
	
	
	
	

	Scheduling
	
	
	
	

	Parameter Name
	Range
	
	Unit
	

	Number of UL HARQ processes
	?
	?
	Integer
	Maybe hardcode in specification; Value depends on FDD/TDD and asymmetry. 

	Number of DL HARQ processes
	?
	?
	Integer
	Maybe hardcode in specification; Value depends on FDD/TDD and asymmetry.

[Rapporteur: Has RAN1 concluded that it is not configurable for TDD?]

	Maximum number of UL transmissions
	{1, 2, …, 16}
	8
	Integer
	4 bits.

	Semi-persistent scheduling interval DL
	{10, 20, 30, 40, 50, 60, 80, 100, 200, 300, 400, 500}
	
	subframes
	

	Semi-persistent scheduling interval UL
	{10, 20, 30, 40, 50, 60, 80, 100, 200, 300, 400, 500}
	
	subframes
	

	PERIODIC_BSR_TIMER
	{10, 20, 30, 40, 50, 60, 80, 100, 200, 300, 400, 500, 1000, 2000, 3000, 5000}
	
	subframes ms
	4 bits; Optional so that it can be turned off.

	Per LCH parameters
	
	
	
	

	Logical Channel Group
	?
	
	N/A
	

	Priority
	{1, 2, …, 8}
	?
	Integer
	Need MD

	Prioritized Bit Rate
	{8, 16, 32, 64, 128, 256, 512, +∞}
	0
	kBytes/s
	3 bits

	Semi-persistent scheduling parameters
	?
	
	?
	[Rapporteur: not yet decided which parameter(s) are needed.]

	
	
	
	
	

	DRX
	
	
	
	

	Parameter Name
	Range
	
	Unit
	

	On Duration Timer
	{1, 2, 3, 4, 5, 6, 8, 10, 20, 30, 40, 50, 60, 80, 100, 200}
	?
	DL subframes
	4 bits.

	HARQ RTT Timer
	N/A
	N/A
	subframes
	Derived from HARQ RTT. Definition specified in the MAC specification

	Long DRX Cycle
	{10, 20, 30, 40, 50, 60, 80, 100, 200, 300, 400, 500, 600, 800, 1000, 2000}
	?
	Integer
	4 bits.

[Rapporteur: This does not appear to be multiples of the Short DRX Cycle as was agreed.]

	Short DRX Cycle
	{10, 20, 30, 40, 50, 60, 80 , 100, 200, 300, 400, 500}
	N/A
	subframe
	4 bits.

	DRX Short Cycle timer
	{10, 20, 30, 40, 50, 60, 80, 100, 200, 300, 400, 500, 1000, 2000, 3000, 5000}
	N/A
	?
	4 bits.

	DRX Retransmission Timer
	{2, 4, 6, 8}
	?
	DL subframes
	2 bits.

	DRX Inactivity Timer
	{1, 2, 3, 4, 5, 6, 8, 10, 20, 30, 40, 50, 60, 80, 100ms}
	?
	DL subframes
	4 bits.

	DRX Start Offset
	{1, 2, …, maxDRXpossible}
	N/A
	subframes
	

	
	
	
	
	

	Uplink Time Alignment
	
	
	
	

	Parameter Name
	Range
	
	Unit
	

	Time Alignment Timer
	{500ms, +∞}
	500ms
	ms
	[Rapporteur: Was the intention to propose only 2 values?]


No further comments were received. Apart from the MAC Rapporteurs, only two companies were active in the discussion.
6 Conclusion

Based on the proposals in sections 2, 3 and 4, MAC Rapporteurs will:

1. provide a CR to TS 36.331 capturing the parameters listed in section 2.1 and the updates listed in section 2.4;

2. remove the RA backoff and HARQ RTT Timer parameters from the list of MAC parameters configurable by RRC as proposed in section 2.2;

3. draft an LS to RAN1 on the value ranges of the parameters “POWER_RAMP_STEP” and “INITIAL_RECEIVED_TARGET_POWER”.

It is further proposed to discuss and conclude on the questions raised in section 2.3, i.e.:

· Does the parameter “RA time-frequency resources” need to be provided as a MAC configurable parameter? It is also provided as a configurable L1 parameter.

·  What is the preamble group selection based on?
W r t to value ranges, the provided value range proposal is appreciated. However, since the proposal was contributed rather late there was no time to discuss it. Therefore, companies are encouraged to review and discuss the ranges and provide feedback in order to come to a conclusion a.s.a.p. An email discussion will be started for this purpose.
7 Annex A – MAC parameters already captured in TS 36.331

	Random Access
	
	
	
	
	
	
	

	Parameter Name
	Function
	Need
	Range
	Default
	Unit
	Scope
	Note

	Number of RA preambles
	RA
	MD
	1..64
	?
	Integer
	RRC-BCCH, RRC-DCCH
	This parameter is used to determine the total number of RA preambles that UE can select from (i.e. for contention based RA). The minimum cannot be zero.

	Size of RA preambles group A
	RA
	MD
	0..63 or 1..64
	?
	Integer
	RRC-BCCH, RRC-DCCH
	This parameter indicates the size of the group A of RA preambles. The group B of RA preambles is constituted by the remaining RA preambles out of the "Number of RA preambles". 
Note: The chosen encoding (0..63 or 1..64) will impact the way the RA request parameters are designed.
The configured RA preamble group is valid for all configured PRACH resources. There is only one RA preamble group configuration.

	POWER_RAMP_STEP
	RA-L1
	MD
	?
	?
	dB
	RRC-BCCH, RRC-DCCH
	Step size of the RA power ramping

	Dedicated RA preamble index
	RA
	OP
	1..64
	N/A
	Integer
	RRC-DCCH, MAC
	This parameter identifies which RA preamble to use if contention-free RA is to be performed.

	Dedicated RA preamble expiration
	RA
	OP
	?
	
	?
	RRC-DCCH
	This parameter describes the life time of a dedicated RA preamble.

	
	
	
	
	
	
	
	

	Scheduling
	
	
	
	
	
	
	

	Parameter Name
	Function
	
	Range
	
	Unit
	Scope
	Note

	Maximum number of UL transmissions
	HARQ
	MD
	1..?
	?
	Integer
	?
	This parameter describes how many transmission attempts HARQ will make before aborting. Same for dynamic and semi-persistent scheduling.

	Semi-persistent scheduling interval DL
	HARQ
	OP
	?
	
	TTI (subframe)
	RRC-DCCH
	The interval with which semi-persistent DL resources are provided.

	Semi-persistent scheduling interval UL
	HARQ
	OP
	?
	
	TTI (subframe)
	RRC-DCCH
	The interval with which semi-persistent UL resources are provided.

	PERIODIC_BSR_TIMER
	BSR
	?
	?
	
	subframes
	RRC-DCCH
	This parameter specifies the longest interval between BSRs.

	Per LCH parameters
	
	
	
	
	
	
	

	Logical Channel Group
	BSR
	OP
	?
	
	Not Applicable
	RRC-DCCH
	This parameter describes the mapping of logical channel to logical channel group used for buffer status reporting. Structure and encoding is FFS

	Priority
	LP
	?
	1..?
	?
	Integer
	RRC-DCCH
	This parameter describes the priority of a logical channel. One value is signaled per logical channel. The number of priority levels is FFS. This parameter is used in the Logical channel prioritization procedure.

	Prioritized Bit Rate
	LP
	?
	0..?
	
	bytes/second
	RRC-DCCH
	This parameter describes the value of the Prioritized Bit Rate parameter used in the Logical Channel prioritization procedure. One value is signaled per logical channel.

	
	
	
	
	
	
	
	

	DRX
	
	
	
	
	
	
	

	Parameter Name
	Function
	
	Range
	
	Unit
	Scope
	Note

	On Duration Timer
	DRX
	MD if DRX configured
	1..?
	?
	DL subframes
	RRC-DCCH
	Specifies the number of consecutive TTIs during which the UE shall monitor the PDCCH for possible allocations. The On Duration Timer is a part of a DRX Cycle.

	Long DRX Cycle
	DRX
	MD if DRX configured
	?
	?
	?
	RRC-DCCH
	This parameter describes the duration of the long DRX cycle, if configured
This parameter is a multiple of the Short DRX Cycle.

	Short DRX Cycle
	DRX
	OP
	?
	
	subframes
	RRC-DCCH
	This parameter describes the duration of the short DRX cycle, if configured

	DRX Short Cycle timer
	DRX
	OP
	?
	
	?
	RRC-DCCH
	This parameter specifies the number of consecutive TTIs the UE shall follow the short DRX cycle after the DRX Inactivity Timer has expired. 

	DRX Retransmission Timer
	DRX
	MD if DRX configured
	?
	?
	 DL subframes
	RRC-DCCH
	Specifies the maximum number of consecutive TTIs the UE shall monitor the PDCCH for as soon as a DL retransmission is expected by the UE.

	DRX Inactivity Timer
	DRX
	MD if DRX configured
	?
	?
	DL subframes
	RRC-DCCH
	Specifies the number of consecutive TTIs during which the UE shall monitor the PDCCH after successfully decoding a PDCCH indicating an initial UL or DL user data transmission for this UE.


8 References

[1] TS 36.321 V8.1.0, “E-UTRA MAC protocol specification”
[2] R2-081726, “Configurable MAC parameters”, MAC Rapporteurs

1/13
2008-05-02

