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1.
Introduction
The concept of ASC is used as a means for prioritizing RACH transmissions. Each ASC is made up of a PRACH partition index and a persistence value. The ASC selected during transmission depends either on the AC of the terminal, in the case of an RRC connection request, or on the RB logical channel priority MLP.

2.
Confusing description of ASCs

In both the MAC and RRC specifications, there is a pervasive ambiguity in the indeces used for the ASC, for the PRACH partition and for the persistence. This can clearly be seen in the section:

“Access Service Classes shall be numbered in the range 0 ( i ( NumASC ( 7 (i.e. the maximum number of ASCs is 8). An ASC is defined by an identifier, i, that defines a certain partition of the PRACH resources and an associated persistence value Pi. A set of ASC parameters consists of "NumASC+1" such parameters (i, Pi), i = 0, …, NumASC.”
In this section, it appears that the index i is used for both the ASC and for the PRACH partition. However, the messaging allows the use of the same PRACH partition information for multiple ASCs (see 10.3.6.53 below).

Therefore, we propose to clarify the index notation in order to eliminate this ambiguity.

3. MLP to ASC mapping

After the RRC connection has been established, the ASC used during transmissions in CELL_FACH is derived from the MLPs of the Radio Bearers from which the data is emanating:

-
in case all TBs in the TB set have the same MLP, select ASC = min(NumASC, MLP);

-
in case TBs in a TB set have different priority, determine the highest priority level MinMLP and select ASC = min(NumASC, MinMLP).
However, the parameter NumASC takes values in the range from 0 to 7, whereas the MLP takes values in the range 1 to 8. This means that it is impossible to distribute user data across 8 different ASCs, since the MLP can never take the value 0 and that NumASC cannot take the value 8.

One possibility would be to offset either the notation of NumASC or of MinMLP, in order to align the two fields. We instead propose to leave the text as it is and to simply add a Note so as to state explicitly that this is what is intended for this version of the protocol.

4.
Proposal

The specific proposals can be found in the attached CRs below.
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8.5.12
Establishment of Access Service Classes
The PRACH resources (i.e. access slots and preamble signatures for FDD), timeslot (with specific frame allocation and channelisation code for TDD) may be divided between different Access Service Classes in order to provide different priorities of RACH usage. It is possible for more than one ASC or for all ASCs to be assigned to the same access slot/signature space in FDD or frame allocation in TDD.

Access Service Classes shall be numbered in the range 0 ( i ( NumASC ( 7 (i.e. the maximum number of ASCs is 8). An ASC is defined by an identifier, Ri, that defines a certain partition of the PRACH resources and an associated persistence value Pi. A set of ASC parameters consists of "NumASC+1" such parameters (Ri, Pi), i = 0, …, NumASC.

PRACH partitions shall be established using the information element "PRACH partitioning". The persistence values Pi to be associated with each ASC shall be derived from the dynamic persistence level N = 1,…, 8 which is broadcast in SIB 7, and the persistence scaling factors si, broadcast in System Information Block Type 5 and possibly also in System Information Block Type 6, as follows:

P(N) = 2((N ( 1)
	ASC # i
	0
	1
	2
	3
	4
	5
	6
	7

	Pi
	1
	P(N)
	s2 P(N)
	s3 P(N)
	s4 P(N)
	s5 P(N)
	s6P(N)
	s7 P(N)


Scaling factors si are provided optionally for i = 2,…, NumASC, where NumASC+1 is the number of ASCs as defined by PRACH partitioning. If no scaling factors are broadcast, default value 1 shall be used if NumASC ( 2.

If k ( 1 scaling factors are broadcast and NumASC ( k+2 then the last scaling factor sk+1 shall be used as default for the ASCs where i > k +1.

The set of ASC parameters is provided to MAC with the CMAC-Config-REQ primitive (see [15]), the PRACH partitioning is provided to PHY using the CPHY-RL-Setup-REQ primitive (see [34]).

The ASC enumeration shall be such that it corresponds to the order of priority (ASC 0 = highest priority, ASC 7 = lowest priority). ASC 0 shall be used in case of Emergency Call or for reasons with equivalent priority.

At radio bearer setup/reconfiguration each involved logical channel is assigned a MAC Logical channel Priority (MLP) in the range 1,…,8. When the MAC sublayer is configured for RACH transmission in the UE, these MLP levels shall be employed for ASC selection on MAC.

10.2.48.8.10
System Information Block type 7

The system information block type 7 contains the fast changing parameters UL interference and Dynamic persistence level.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	CHOICE mode
	MP
	
	
	

	>FDD
	
	
	
	

	>>UL interference
	MP
	
	UL interference 10.3.6.87
	

	>TDD
	
	
	
	(no data)

	PhyCH information elements
	
	
	
	

	PRACHs listed in system information block type 5
	MP
	1 to<maxPRACH>
	
	The order of the PRACHs is the same as in system information block type 5.

	>Dynamic persistence level
	MP
	
	Dynamic persistence level 10.3.6.35
	

	PRACHs listed in system information block type 6
	OP
	1 to <maxPRACH>
	
	The order of the PRACHs is the same as in system information block type 6.

	>Dynamic persistence level
	MP
	
	Dynamic persistence level 10.3.6.35
	

	Expiration Time Factor
	MD
	
	Expiration Time Factor 10.3.3.12
	Default is 1.


10.3.6.35
Dynamic persistence level

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Dynamic persistence level
	MP
	
	Integer(1..8)
	Level shall be mapped to a dynamic persistence value in the range 0 .. 1. The mapping is described in subclause 8.5.12.


10.3.6.53
PRACH partitioning

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Access Service class
	MP
	1 to <maxASC>
	
	

	> ASC Setting
	MD
	
	ASC setting 10.3.6.6
	The default values are same as the previous ASC.

If the "default" is used for the first ASC, the default values are all available signatures

and "all available sub-channels" for FDD and "all available channelisation codes" and "all available subchannels" with "subchannel size=Size 1" in TDD.


10.3.6.55
PRACH system information list

	Information element
	Need
	Multi
	Type and reference
	Semantics description

	PRACH system information
	MP
	1 .. <maxPRACH>
	
	

	>PRACH info
	MP
	
	PRACH info (for RACH) 10.3.6.52
	

	>Transport channel identity
	MP
	
	Transport channel identity 10.3.5.18
	

	>RACH TFS
	MD
	
	Transport format set 10.3.5.23
	Default value is the value of "RACH TFS" for the previous PRACH in the list

NOTE:
The first occurrence is then MP).

NOTE:
For TDD in this release there is a single TF within the RACH TFS.

	>RACH TFCS
	MD
	
	Transport Format Combination Set 10.3.5.20
	Default value is the value of "RACH TFCS" for the previous PRACH in the list.

NOTE:
The first occurrence is then MP).

NOTE:
For TDD in this release there is no TFCS required.

	>PRACH partitioning
	MD
	
	PRACH partitioning 10.3.6.53
	Default value is the value of "PRACH partitioning" for the previous PRACH in the list (note : the first occurrence is then MP)

	>Persistence scaling factors
	OP
	
	Persistence scaling factors 10.3.6.48
	This IE shall not be present if only ASC 0 and ASC 1 are defined. If this IE is absent, value is the value of "Persistence scaling factors" for the previous PRACH in the list if value exists

	>AC-to-ASC mapping
	CV-SIB5-MD
	
	AC-to-ASC mapping 10.3.6.1
	Only present in SIB 5.

Default value is the value of "AC-to-ASC mapping" for the previous PRACH in the list.

NOTE:
The first occurrence is then MP in SIB5.

	>CHOICE mode
	MP
	
	
	

	>>FDD
	
	
	
	

	>>>Primary CPICH TX power
	MD
	
	Primary CPICH TX power 10.3.6.61
	Default value is the value of "Primary CPICH TX power" for the previous PRACH in the list.

NOTE:
The first occurrence is then MP.

	>>>Constant value
	MD
	
	Constant value 10.3.6.11
	Default value is the value of "Constant value" for the previous PRACH in the list.

NOTE:
The first occurrence is then MP.

	>>>PRACH power offset 
	MD
	
	PRACH power offset 10.3.6.54
	Default value is the value of "PRACH power offset" for the previous PRACH in the list.

NOTE:
The first occurrence is then MP.

	>>>RACH transmission parameters
	MD
	
	RACH transmission parameters 10.3.6.67
	Default value is the value of "RACH transmission parameters" for the previous PRACH in the list.

NOTE:
The first occurrence is then MP.

	>>>AICH info
	MD
	
	AICH info 10.3.6.2
	Default value is the value of "AICH info" for the previous PRACH in the list.

NOTE:
The first occurrence is then MP.

	>>TDD
	
	
	
	(no data)


	Condition
	Explanation

	SIB5-MD
	The information element is present only in SIB 5 and in SIB 5 it is mandatory with default.


NOTE:
If the setting of the PRACH information results in that a combination of a signature, preamble scrambling code and subchannel corresponds to a RACH with different TFS and/or TFCS, then for that combination only the TFS/TFCS of the PRACH listed first is valid, where PRACHs listed in System Information Block type 5 shall be counted first.
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11.2
Control of RACH transmissions

The MAC sublayer is in charge of controlling the timing of RACH transmissions on transmission time interval level (the timing on access slot level is controlled by L1). Note that retransmissions in case of erroneously received RACH message part are under control of higher layers, i.e. RLC, or RRC for CCCH (and SHCCH for TDD).

11.2.1
Access Service Class selection

The physical RACH resources (i.e. access slots and preamble signatures for FDD, timeslot and channelisation code for TDD) may be divided between different Access Service Classes in order to provide different priorities of RACH usage. It is possible for more than one ASC or for all ASCs to be assigned to the same access slot/signature space.

Access Service Classes are numbered in the range 0 ( i ( NumASC ( 7 (i.e. the maximum number of ASCs is 8). An ASC is defined by an identifier Ri that defines a certain partition of the PRACH resources and an associated persistence value Pi. A set of ASC parameters consists of NumASC+1 such parameters (Ri, Pi), i = 0, …, NumASC. The PRACH partitions and the persistence values Pi are derived by the RRC protocol from system information (see [7]). The set of ASC parameters is provided to MAC with the CMAC-Config-REQ primitive. The ASC enumeration is such that it corresponds to the order of priority (ASC 0 = highest priority, ASC 7 = lowest priority). ASC 0 shall be used in case of Emergency Call or for reasons with equivalent priority.

At radio bearer setup/reconfiguration each involved logical channel is assigned a MAC Logical channel Priority (MLP) in the range 1,…,8. When the MAC sublayer is configured for RACH transmission in the UE, these MLP levels shall be employed for ASC selection on MAC.

The following ASC selection scheme shall be applied, where NumASC is the highest available ASC number and MinMLP the highest logical channel priority assigned to one logical channel:

-
in case all TBs in the TB set have the same MLP, select ASC = min(NumASC, MLP);

-
in case TBs in a TB set have different priority, determine the highest priority level MinMLP and select ASC = min(NumASC, MinMLP).
NOTE:
The fact that the fields of NumASC and MinMLP are not aligned is intentional.
When an RRC CONNECTION REQUEST message is sent RRC determines ASC by means of the access class [7]. The ASC to be used in these circumstances is signalled to MAC by means of the CMAC-CONFIG-REQ message.

If MAC has knowledge of a U-RNTI then the ASC is determined in the MAC entity. If no U-RNTI has been indicated to MAC then MAC will use the ASC indicated in the CMAC-CONFIG-REQ primitive.
11.2.2
Control of RACH transmissions for FDD mode

The RACH transmissions are controlled by the UE MAC sublayer as outlined in figure 11.2.2.1.

NOTE:
The figure shall illustrate the operation of the transmission control procedure as specified below. It shall not impose restrictions on implementation. MAC controls the timing of each initial preamble ramping cycle as well as successive preamble ramping cycles in case that none or a negative acknowledgement is received on AICH.
NOTE:
In Cell-FACH state, the UE should co-ordinate the UL transmission schedule with the measurement schedule in FACH measurement occasions so as to minimise any delays associated with inter-frequency measurements.

MAC receives the following RACH transmission control parameters from RRC with the CMAC-CONFIG-Req primitive:

-
a set of Access Service Class (ASC) parameters, which includes for each ASC, i=0,…,NumASC an identification of a PRACH partition and a persistence value Pi (transmission probability);

-
maximum number of preamble ramping cycles Mmax;

-
range of backoff interval for timer TBO1, given in terms of numbers of transmission 10 ms time intervals NBO1max and NBO1min, applicable when negative acknowledgement on AICH is received.

When there is data to be transmitted, MAC selects the ASC from the available set of ASCs, which consists of an identifier i of a certain PRACH partition and an associated persistence value Pi. The procedure to be applied for ASC selection is described in subclause 11.2.1.

Based on the persistence value Pi, the UE decides whether to start the L1 PRACH transmission procedure (see [13]) in the present transmission time interval or not. If transmission is allowed, the PRACH transmission procedure (starting with a preamble power ramping cycle) is initiated by sending of a PHY-ACCESS-REQ primitive. MAC then waits for access information from L1 via PHY-ACCESS-CNF primitive. If transmission is not allowed, a new persistency check is performed in the next transmission time interval. The persistency check is repeated until transmission is permitted.

When the preamble has been acknowledged on AICH, L1 access information with parameter value "ready for data transmission" is indicated to MAC with PHY-ACCESS-CNF primitive. Then data transmission is requested with PHY-DATA-REQ primitive, and the PRACH transmission procedure shall be completed with transmission of the PRACH message part according to L1 specifications. Successful completion (TX status) of the MAC transmission control procedure shall be indicated to higher layer.

When PHY indicates that no acknowledgement on AICH is received while the maximum number of preamble retransmissions is reached (defined by parameter Preamble_Retrans_Max on L1), a new persistency test is performed in the next transmission time interval. The timer T2 ensures that two successive persistency tests are separated by at least one 10 ms time interval.

In case that a negative acknowledgement has been received on AICH a backoff timer TBO1 is started. After expiry of the timer, persistence check is performed again. Backoff timer TBO1 is set to an integer number NBO1 of 10 ms time intervals, randomly drawn within an interval 0 ( NBO1min ( NBO1 ( NBO1max (with uniform distribution). NBO1min and NBO1max may be set equal when a fixed delay is desired, and even to zero when no delay other than the one due to persistency is desired.

Before a persistency test is performed it shall be checked whether any new RACH transmission control parameters have been received from RRC with CMAC-CONFIG-Req primitive. The latest set of RACH transmission control parameters shall be applied.

If the maximum number of preamble ramping cycles Mmax is exceeded, failure of RACH transmission shall be reported to higher layer.

Both, transmission failure and successful completion of the MAC transmission control procedure, shall be indicated individually for each logical channel of which data was included in the transport block set of that access attempt. When transparent mode RLC is employed (i.e. for CCCH), transmission status is reported to RRC with CMAC-STATUS-Ind primitive. For logical channels employing acknowledged or unacknowledged mode RLC, transmission status is reported to RLC with MAC-STATUS-Ind primitive.
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Figure 11.2.2.1: RACH transmission control procedure (UE side, informative)
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