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1. Introduction

This contribution proposes summarizes the discussions and agreements made during the MAC user plane session and proposes text to 36.321to capture the applicable agreement.
2. Agreements
The discussions and agreements as captured by the chairman are listed below:
2.1. MAC Status
Status after MAC conference call

· R2-074470: Decisions on C-RNTI/RA-RNTI, last L-field, multiple MAC control elements and absolute buffer status reporting were confirmed. Text proposals in 2.2.2.2 and 2.2.4.2 are agreed.

· Captured in included text proposal
· R2-074489: Baseline L-field is 15 bits 

· Captured in included text proposal
Latest version of MAC specification
· TF selection should also be ticked for the UL in table 4.4.1

· Endorsed as V110 in R2-074530 with the changes to table 4.4.1
2.2. MAC PDU Format
Baseline PDU format
· LCID will be 5 bits
· Captured in included text proposal
· Order of the header fields is LCID, E,L

· Captured in included text proposal
· If the E bit set to 0, the first MAC SDU will start at the next byte.
· Captured in included text proposal
· No D/C field

· Captured in included text proposal
· The MAC protocol should be optimised for having only 1 new RLC PDU per logical channel per TB (one new SN).

· For sure we have RLC PDU/RLC PDU segment multiplexing for one logical channel by including the same LCID multiple times (separate MAC SDU’s).

· We will not have the optimization to omit the LCID field if multiple RLC PDU’s or RLC PDU segments from the same logical channel are present in the same TB

· MAC sub-header shall be byte aligned
· Captured in included text proposal
Control Element Handling
· Start with LCID approach only (1 LCID value per control element type)
· Captured in included text proposal
· One LCID for padding

· Captured in included text proposal
· Will omit the length field if the control element has a fixed size

· Captured in included text proposal
· All MAC Control elements are placed before the first “MAC SDU” (data MAC SDU)

· Captured in included text proposal
· Padding is always placed in the end of the TB (already agreed)

L-field Optimization

· There is agreement that we should have more than 1 L-field size, but the mechanism 
     should be very simple
· Captured in included text proposal
· We explicitly indicate in the MAC sub-header whether 7/15 is used (“F-bit”)
· Captured in included text proposal
Others
· R2-074262: RLC status report will not be handled as MAC control elements. This mechanism might be used for PDCP control
· It will be further discussed as part of the PCDP discussion
2.3. Random Access
RA-RNTI or C-RNTI for contention free access
· Only RA-RNTI is used
Text Proposals

· R2-074248: Changes indicated in bullets 3 and 5 are agreed. Statement related to proposal 4 can 
      be contained somewhere else
· Captured in included text proposal
· R2-074250: Text proposal is agreed

· Captured in included text proposal
· R2-074303: Agree to add the “TDD” for the multiple PRACH case

· Captured in included text proposal
· R2-074314: Rapporteurs will work on providing a picture to illustrate Random Access procedure
· This will be provided in an email discussion

Others
· R2-074026: A liaison will be sent to RAN1 to ask in general what L1 information should be included in Msg2 for each UE in R2-074532 (QC)

2.4. Timing alignment

Discussion

Have two options:

1) Special PDCCH format

2) MAC Control PDU on PDSCH

· Will send an LS to RAN1 explaining where we are in the discussion on this aspect, identify what potential information we have identified and what the options are that were proposed. Then we ask them if they see a need for additional information to be included and what the possibilities are to include this information on PDCCH. Ravi in R2-074533
2.5. Scheduling Information

Happy Bits
· Priority should be given to the work on SR/BSR. In the coming 3 months we should focus on trying to progress SR/BSR reporting and understand what it can achieve.
· Companies in favour of happy bit usage are allowed to come back with proposals after this period. If a majority of companies still wants to introduce it then, these proposals can still be included in LTE Rel-8
SR / BSR triggers
· SR is triggered when the UE needs to transmit a BSR and does not have an UL-SCH allocation

· It is FFS whether there are additional triggers for the SR.

· Will need mechanisms to ensure the reliability of the SR reception at the eNB (details FFS)
3. Text proposal
The following text contains the revised sections 5.1 and 6 of 36.321:
5.1
Random Access procedure

Editor’s note: The MAC sublayer is in charge of the Random Access (RA) procedure.
5.1.1
Random Access Procedure initialization

The Random Access procedure described in this subclause is initiated upon request from higher layer or by the MAC sublayer itself.

Before the procedure can be initiated, the following information is assumed to be available:

-
The available set of PRACH resources for the transmission of the Random Access Preamble and their corresponding RA-RNTIs.

-
The groups of Random Access Preambles and the set of available Random Access Preambles in each group.

-
The thresholds required for selecting one of the two groups of Random Access Preambles.

-
The parameters required to derive the TTI window described in subclause 5.1.4.
-
The power-ramping factor POWER_RAMP_STEP [integer ≥ 0].

-
The parameter PREAMBLE_TRANS_MAX [integer > 0].

-
The initial preamble power PREAMBLE_INITIAL_POWER.

[Note that the above parameters may be updated from higher layers before each Random Access procedure is initiated.]

The Random Access procedure shall be performed as follows:

-
Set the PREAMBLE_TRANSMISSION_COUNTER to 1;

-
proceed to the selection of the Random Access Resource (see subclause 5.1.2).
Editor’s note: It is FFS whether the parameters used for performing Random Access are updated at each access attempt or not.

Editor’s note: It is FFS whether MAC or RRC is responsible for computing the PREAMBLE_INITIAL_POWER.

Editor’s note: It is FFS whether a backoff value is computed if PREAMBLE_TRANSMISSION_COUNTER is 1.
5.1.2
Random Access Resource selection
Editor’s note:
In this section, the Random Access preamble used by MAC is determined. Both contention based and non-contention based procedures are covered in this section.

The Random Access Preamble can either be provided to MAC through explicit signalling (from RRC or from L1/L2 control channel (name FFS) [FFS] or a MAC control PDU [FFS]) or must be selected by MAC itself.

If the Random Access Preamble and PRACH resource are explicitly signalled it can directly proceed to its transmission (see subclause 5.1.3).

If the Random Access Preamble must be selected by MAC, for FDD and TDD frame structure type 1, the UE shall:

-
depending on the size of the message to be transmitted on the UL or the requested resource blocks [FFS] [the selection also depends on radio conditions], select one of the two groups of Random Access Preambles configured by RRC;

-
randomly select a Random Access Preamble within the selected group. The random function shall be such that each of the allowed selections can be chosen with equal probability;
-
if more than one PRACH resources are available in the same subframe (TDD), randomly select one. The random function shall be such that each of the allowed selections can be chosen with equal probability;

-
proceed to the transmission of the Random Access Preamble (see subclause 5.1.3).
If the Random Access Preamble must be selected by MAC, for TDD frame structure type 2 it is FFS what the Random Access Preamble selection consists of.

Editor’s note: The procedure should be common for FDD and TDD.

Editor’s note:
RRC will configure the necessary parameters in MAC to allow for the setting of the Size Information field.

Editor’s note:
The Physical layer will inform MAC about the size of UL message 3 it can actually transmit.
Editor’s note: There is one configuration of Random Access Preamble groups which is valid for all PRACH resources used for the transmission of the Random Access preamble.
Editor’s note: The existence of an expiration time for explicitly assigned RA Preambles and what UE shall do in case it expires is FFS.
5.1.3
Random Access Preamble transmission
Editor’s note:
This section describe the transmission of the random access preamble

Editor’s note: This section describes the power setting for the transmission of the Random Access preamble

Editor’s note: This section describes the selection of the PRACH resource used for the transmission of the Random Access preamble and the corresponding RA-RNTI.

Editor’s note: The actual generation of the Random Access sequence is performed in 36.211.

The random-access procedure shall be performed as follows:

[-
Set the parameter PREAMBLE_TRANSMISSION_POWER to PREAMBLE_INITIAL_POWER + (PREAMBLE_TRANSMISSION_COUNTER-1) * POWER_RAMP_STEP.]

[-
If the PREAMBLE_TRANSMISSION_POWER is below the minimum power level, set the PREAMBLE_TRANSMISSION_POWER to the minimum power level.]

[-
If the PREAMBLE_TRANSMISSION_POWER is above the maximum power level, set the PREAMBLE_TRANSMISSION_POWER to the maximum power level.]

-
If PREAMBLE TRANMISSION COUNTER = 1, determine the next available Random Access occasion. If PREAMBLE TRANSMISSION COUNTER > 1, the Random Access occasion is determined by the back-off procedure.
-
Instruct the physical layer to transmit a preamble using the selected PRACH resource, corresponding RA-RNTI, preamble index and PREAMBLE_TRANSMISSION_POWER.

Editor’s note:
Whether there is a maximum and minimum preamble power level is FFS (what the UE shall do in case it is above the maximum power or below the minimum power is FFS). 

Editor’s note:
Whether the PREAMBLE_INITIAL_POWER shall be updated before performing a Random Access Transmission is FFS
5.1.4
Random Access Response reception
Editor’s note:
This section describes the reception of the random access response, the contents of the response and the resulting actions.

Once the Random Access Preamble is transmitted, the UE shall monitor the [SCCH] in the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END] for Random Access Response(s). The UE may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response corresponding to the Random Access Preamble transmission.
-
If notification of a reception of the Random Access Response is received from lower layers, the UE shall:

-
[If the Random Access Preamble was explicitly signalled to the UE and the Random Access response does not contain a Random Access Preamble identifier] [FFS], or

-
[if the Random Access Preamble was explicitly signalled to the UE and the Random Access Response  contains a Random Access Preamble identifier corresponding to the assigned Random Access Preamble] [FFS]; or

-
if the Random Access Preamble was selected by MAC itself (see subclause 5.1.2) and the Random Access Response contains a Random Access Preamble identifier corresponding to the selected Random Access Preamble

-
the UE shall:

-
consider this Random Access Response reception successful and provide an indication to the higher layers;
-
process the received Timing Alignment value;
-
if an UL grant was received, process the UL grant value;
-
if the UE does not have a C-RNTI, C-RNTI_temp shall be set to the value received in the Random Access Response message.
If no Random Access Response is received within the TTI window [RA_WINDOW_BEGIN—RA_WINDOW_END], or if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE shall:

-
If the PREAMBLE_TRANSMISSION_COUNTER is less than PREAMBLE_TRANS_MAX

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
[compute a backoff value indicating when a new Random Access transmission shall be attempted];
 -
proceed to the selection of a Random Access Resource (see subclause 5.1.2).
-
Else if PREAMBLE_TRANSMISSION_COUNTER is equal to PREAMBLE_TRANS_MAX

-
indicate to the higher layer that the random access procedure failed.
Editor’s note:
Whether error conditions are specified is FFS.

Editor’s note:
The detection of consistent SCCH information with C-RNTI or RA-RNTI should reside in 36.213

Editor’s note:
Whether the UE can receive Random Access Response via indication of C-RNTI on SCCH is FFS.

Editor’s note:
In case of initial access, the remainder of the contention resolution (transmission of first RRC UL message and final promotion of C-RNTI temp to C-RNTI resides in RRC.

Editor’s note:
For non-initial contention-based access, MAC contention resolution shall be described.
Editor’s note: The input(s) to the computation of the time backoff mechanism is(are) FFS. The computed time backoff value may be zero in which case a Random Access procedure should be restarted as soon as a Random Access transmission opportunity is detected.
Deleted Sections
6
Protocol Data units, formats and parameters

Editor’s note: This subclause describes the structure and format of MAC PDUs.

6.1
Protocol Data Units

6.1.1
General

6.1.2
MAC PDU (DL-SCH and UL-SCH)

A MAC PDU consists of a MAC header, zero or more MAC Service Data Units (MAC SDU), zero, or more MAC Control elements, and optionally padding; as described in figure 6.1.2-3. 

Both the MAC header and the MAC SDUs are of variable sizes.

A MAC PDU header consists of one or more MAC PDU sub-headers; each sub-header corresponding to either a MAC SDU, a MAC Control element or padding 
A MAC PDU sub-header corresponding to a MAC SDU consists of the six header fields LCID/E/R/R/F/L (as described in figure 6.1.2-1) but for the last one which consists solely of the four header fields LCID/E/R/R (as described in figure 6.1.2-2).
A MAC PDU sub-header corresponding to a MAC Control element consists of the six header fields LCID/E/R/R/F/L but for the last one and for fixed sized MAC Control elements which consist solely of the four header fields LCID/E/R/R.
A MAC PDU sub-header corresponding to padding consists of the four header fields LCID/E/R/R.
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Figure 6.1.2-1: LCID/E/R/R/F/L MAC sub-header
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Figure 6.1.2-2: LCID/E/R/R MAC sub-header

Each MAC PDU sub-header and each MAC SDU, MAC Control element or padding are similarly ordered in the MAC PDU.
MAC Control elements are always placed before any MAC SDU and 
padding occurs at the end of the MAC PDU.

A maximum of one MAC PDU can be transmitted per TB per UE. [Depending on the physical layer category], one or two TBs can be transmitted per TTI per UE.
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Figure 6.1.2-3: MAC PDU consisting of MAC header, MAC Control elements, MAC SDUs and padding
Editor’s note: Whether there is a physical layer category for MIMO or not is FFS.

Editor’s note: MAC Control elements may or may not have L fields; i.e., whether a MAC control element is variable or fixed size is FFS.



Editor’s note: It is FFS whether this MAC PDU applies only to DL/UL SCH or also to other transport channels


6.2
Formats and Parameters

6.2.1
MAC header for DL-SCH and UL-SCH 

The MAC header is of variable size and consists of the following fields:

-
LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC Control element or padding as described in tables 6.2.1-1 and 6.2.1-2 for the DL and UL-SCH respectively. There is one LCID field for each MAC SDU, MAC Control element or padding included in the MAC PDU. The LCID field size is 5 bits.
-
L: The Length field indicates the length of the corresponding MAC SDU or MAC Control element in bytes. There is one L field per MAC SDU included in the MAC PDU except for the last MAC SDU. The presence of an L field depends on the type of MAC Control element. The size of the L field is indicated by the F field.
-
F: The Format field indicates the size of the Length field (which is in bytes) as indicated in table 6.2.1-3. There is one F field per MAC SDU included in the MAC PDU except for the last MAC SDU. The size of the F field is 1 bit.
-
E: The Extension field is a flag indicating if more fields are present in the MAC header or not. The E field is set to "1" to indicate another set of at least LCID/R/R/E fields. The E field is set to "0" to indicate that either a MAC SDU, a MAC control element or padding start at the next byte.
-
R: Reserved bits
The MAC header is octet aligned.
Table 6.2.1-1 Values of LCID for DL-SCH; 

	Index
	LCID values

	00000-xxxxx
	Identity of the logical channel

	xxxxx-11100
	reserved

	11101
	[Timing Advance]

	11110
	[DRX]

	11111
	Padding


Table 6.2.1-2 Values of LCID for UL-SCH; 

	Index
	LCID values

	00000-yyyyy
	Identity of the logical channel

	yyyyy-11101
	reserved

	11110
	Buffer Status Report

	11111
	Padding


Table 6.2.1-3 Values of F field:
	Index
	F values (in bits)

	0
	7

	1
	15





Editor’s note: It is FFS whether this MAC header applies to only to DL/UL SCH or also to other transport channels
Editor’s note: Which MAC Control elements require an F field is FFS.

Editor’s note: xxxxx and yyyyy are FFS
4. References

[1] RP-060846: “Proposed WID for 64QAM for HSDPA” (Ericsson et al., RAN#34)
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