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1 Introduction
During RAN2#71 [1], the latest version of the rapporteur’s CR to TS36.321 (based on v930) for the introduction of Carrier Aggregation in LTE R10 was agreed in R2-105220 [2].
This contribution proposes a number of possible (mostly) editorial improvements to that latest version of the CR, for consideration by RAN2. The intent of those proposals is to improve clarity, make minor corrections and whenever possible align with other specifications (e.g. RRC CR for CA).
2 Proposed Changes
Below is the list of proposed changes, together with a short motivation for each proposal.
1) Section 3.1: Remove definitions of PCell, SCell and Serving Cells from the MAC specifications.
Add PCell and SCell to acronyms section instead.
Motivation: Avoid duplication and/or multiple definitions across different specifications.

Comments: The draft CR to TS 36.331 already defines “Primary Cell”, “Secondary Cell”, “Serving Cell” as well as the “PCell” and “SCell” acronyms. In addition, those definitions are different between both rapporteur’s CRs. A proposal for updated definitions, to be included in RRC CR, can be found in [4].

Alternatively, if this proposal cannot be agreed, the definitions should at least be better aligned.
2)  Section 4.2.1, 5.1.4, 5.3.1, 5.4.1, 7.1: Avoid the use of unnecessary (and undefined) new terms.
Motivation: New terminology should be included only if necessary, and when doing so should be well defined.

Comments: Although the term “Carrier Aggregation” is well understood, it mainly stems from the naming of the work item and is currently not defined in any stage 3 specification. An alternative wording, possibly better aligned with other changes, would be “When at least one SCell is configured …”
3) Section 5.1.1: Clarify the applicability of the PDCCH order and the random access.

Motivation: The PDCCH order for RA can only be received for the PCell, i.e. it is not supported for SCells. The current text is somewhat unclear in case cross-carrier scheduling is configured on the PDCCH of the PCell, with respect to the reception of the PDCCH order and UE-specific Search Space.

Also, the applicability of the random access (in the note) appears normative in nature, and should not be part of a note for consistency across the MAC specifications

Comments: Both changes in 5.1.1 are removed and replaced by a single sentence.

4) Section 5.1.4: Clarify the monitoring of the PDCCH of the PCell for the RAR, and the applicability of the grant in the RAR.

Motivation:
Similar to the previous comment, there may be some ambiguity in case cross-carrier scheduling is configured on the PDCCH of the PCell.

Also, the applicability of the grant in the RAR (in the note) appears normative in nature, and should not be part of a note for consistency across the MAC specification.

Comments: In addition, the current wording does not preclude UE monitoring PDCCH for RA-RNTI on a SCell, which is believed to be the intent of the text.

5) Section 5.3.1, 5.4.1: Change “this PCell” to “the PCell”, as there can be at most one PCell.

6) Section 5.3.1, 5.4.1: Remove the term “cross-carrier scheduling” from the MAC specifications.
Motivation:
Avoid unnecessary use of a term, “cross-carrier scheduling”, which term additionally does not have a proper definition in any stage 3 specifications.

Comments:
While there is a general understanding regarding the meaning of cross-carrier scheduling, this is not a MAC concept and its mention can be avoided with the proposed rewording; the PCell is always scheduled on the PCell’s PDCCH, independently of the configuration of the UE.
7) Section 5.4.5:  Clarify the procedure for the inclusion of padding in a MAC PDU.
Remove the duplicated text on the content of the BSR for all PDUs of a same TTI.
Motivation:
Avoid duplication with the prescriptions of the definition of the “buffer size” in section 6.1.3.1: 

“Buffer Size: The Buffer Size field identifies the total amount of data available across all logical channels of a logical channel group after all MAC PDUs for the TTI has been built.”

Question: Do we allow multiple BSR in the same MAC PDU? Consider:

· “A MAC PDU shall contain at most one MAC BSR control element,” and
· “it may include Padding BSRs in any of the MAC PDUs which does not contain a Regular/Periodic BSR”.
8)  Section 5.5: Clarify that PCH reception is not supported on SCells.

Motivation: 
Although generally understood that PCH reception is only performed on the PCell, the current text does not preclude PCH reception on SCells.

Comments: 
RACH applicability to PCell/SCell is clarified in RACH sections, and section 4.2.1 clearly state that a MAC entity can handle multiple DL-SCH and UL-SCH including how those can be setup with respect to PCell and SCells; however, there is no clear guidance for BCH, PCH in MAC.
9) Section 5.6: Clarify that BCH reception is not supported on SCells.

Motivation: Although generally understood that BCH reception is only performed on the PCell, the current text does not preclude BCH reception on SCells.
Comments: 
RACH applicability to PCell/SCell is clarified in RACH sections, and section 4.2.1 clearly state that a MAC entity can handle multiple DL-SCH and UL-SCH including how those can be setup with respect to PCell and SCells; however, there is no clear guidance for BCH, PCH in MAC.
10) Section 5.8: Remove the first bullet, as it appears to have no clear meaning/purpose.
Motivation: There is no clear definition of the initial state of a HARQ entity, so it is unclear what this sentence is referring to. There is no need for such definition either, i.e. in R8/9 the specifications do not describe a step for initialization of the HARQ entity.

Comment: 
It is not entirely clear that the second bullet is either needed; however there is no ambiguity in terms of its meaning.

11) Section 7.1: Make the content of the note a normative behavior.
12) Annex A: 
Remove the note.

Motivation: Annex A is related to measurement gaps; what resources are used for transmission of HARQ feedback, CQI/PMI/RI and SRS is not related to the MAC specifications, but rather to layer 1 and RRC configuration. In other words, PUCCH is not handled by MAC and there seem to be little use for this note. 

Comments: 
Alternatively, if there is no consensus to remove the note and it is felt that it is really useful in that section of the MAC specifications, the note could be rephrased such that

“NOTE:
PUCCH transmission on SCell is not supported.”
3 Conclusion
It is proposed that RAN2 discusses the above, and agree to include in the rapporteur’s CR to TS36.321v930 any of the changes in Appendix that can be deemed to improve the current text in [2].
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5 Appendix – Proposed changes to MAC CR for CA [2] 

------------------------------------------------------ Unmodified Sections Omitted -----------------------------------------------------
---------------------------------------------------------------- 1st CHANGE ---------------------------------------------------------------
3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

Active Time: Time related to DRX operation, as defined in subclause 5.7, during which the UE monitors the PDCCH in PDCCH-subframes.

mac-ContentionResolutionTimer: Specifies the number of consecutive subframe(s) during which the UE shall monitor the PDCCH after Msg3 is transmitted.
DRX Cycle: Specifies the periodic repetition of the On Duration followed by a possible period of inactivity (see figure 3.1-1 below). 


[image: image1.emf]UE shall monitor 

PDCCH

OnDuration

DRX Cycle

Opportunity for DRX


Figure 3.1-1: DRX Cycle

drx-InactivityTimer: Specifies the number of consecutive PDCCH-subframe(s) after successfully decoding a PDCCH indicating an initial UL or DL user data transmission for this UE.

drx-RetransmissionTimer: Specifies the maximum number of consecutive PDCCH-subframe(s) for as soon as a DL retransmission is expected by the UE.

drxShortCycleTimer: Specifies the number of consecutive subframe(s) the UE shall follow the Short DRX cycle.

drxStartOffset: Specifies the subframe where the DRX Cycle starts.

HARQ information: HARQ information consists of New Data Indicator (NDI), Transport Block (TB) size. For DL-SCH transmissions the HARQ information also includes HARQ process ID. For UL-SCH transmission the HARQ info also includes Redundancy Version (RV). In case of spatial multiplexing on DL-SCH the HARQ information comprises a set of NDI and TB size for each transport block.

HARQ RTT Timer: This parameter specifies the minimum amount of subframe(s) before a DL HARQ retransmission is expected by the UE.

Msg3: Message transmitted on UL-SCH containing a C-RNTI MAC CE or CCCH SDU, submitted from upper layer and associated with the UE Contention Resolution Identity, as part of a random access procedure.
onDurationTimer: Specifies the number of consecutive PDCCH-subframe(s) at the beginning of a DRX Cycle.


PDCCH-subframe: For FDD UE operation, this represents any subframe; for TDD, only downlink subframes and subframes including DwPTS.

PRACH Resource Index: The index of a PRACH within a system frame [7]

ra-PRACH-MaskIndex: Defines in which PRACHs within a system frame the UE can transmit a Random Access Preamble (see subclause 7.3).
RA-RNTI: The Random Access RNTI is used on the PDCCH when Random Access Response messages are transmitted. It unambiguously identifies which time-frequency resource was utilized by the UE to transmit the Random Access preamble.



NOTE: 
A timer is running once it is started, until it is stopped or until it expires; otherwise it is not running. A timer can be started if it is not running or restarted if it is running. A Timer is always started or restarted from its initial value.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

BSR

Buffer Status Report

C-RNTI

Cell RNTI

CQI

Channel Quality Indicator

E-UTRA

Evolved UMTS Terrestrial Radio Access

E-UTRAN

Evolved UMTS Terrestrial Radio Access Network

MAC

Medium Access Control

M-RNTI

MBMS RNTI

MSA

MCH Subframe Allocation

LCG

Logical Channel Group

PCell

Primary Cell, as defined in [8]
PHR

Power Headroom Report

PMI

Precoding Matrix Index 

P-RNTI

Paging RNTI 

RA-RNTI

Random Access RNTI

RI

Rank Indicator

RNTI

Radio Network Temporary Identifier

SCell

Secondary Cell, as defined in [8]
SI-RNTI

System Information RNTI 

SR

Scheduling Request

SRS

Sounding Reference Symbols

TB

Transport Block

TPC-PUCCH-RNTI
Transmit Power Control-Physical Uplink Control Channel-RNTI

TPC-PUSCH-RNTI
Transmit Power Control-Physical Uplink Shared Channel-RNTI

---------------------------------------------------------- END OF 1st CHANGE ---------------------------------------------------------
------------------------------------------------------ Unmodified Sections Omitted -----------------------------------------------------
--------------------------------------------------------------- 2nd CHANGE ---------------------------------------------------------------
4.2.1
MAC Entities

E-UTRA defines two MAC entities; one in the UE and one in the E-UTRAN. These MAC entities handle the following transport channels:

-
Broadcast Channel (BCH);

-
Downlink Shared Channel(s) (DL-SCH);

-
Paging Channel (PCH);

-
Uplink Shared Channel(s) (UL-SCH);

-
Random Access Channel(s) (RACH);

-
Multicast Channel(s) (MCH).

The exact functions performed by the MAC entities are different in the UE from those performed in the E-UTRAN.

When the UE is configured with at least one Scell, the MAC entities handles one DL-SCH and one UL-SCH for the PCell, and one DL-SCH and zero or one UL-SCH for each SCell.
-------------------------------------------------------- END OF 2nd CHANGE ----------------------------------------------------------
-------------------------------------------------- Unmodified Sections/Text Omitted --------------------------------------------------
--------------------------------------------------------------- 3rd CHANGE ---------------------------------------------------------------
5
MAC procedures

5.1
Random Access procedure

5.1.1
Random Access Procedure initialization

The Random Access procedure described in this subclause is initiated by a PDCCH order or by the MAC sublayer itself. If a UE receives a PDCCH transmission consistent with a PDCCH order [5] masked with its C-RNTI, it shall initiate a Random Access procedure. The PDCCH order or RRC optionally indicate ra-PreambleIndex and ra-PRACH-MaskIndex.
The Random Access procedure and the reception of a PDCCH order are not supported for SCells.
Before the procedure can be initiated, the following information is assumed to be available [8]:

-
the available set of PRACH resources for the transmission of the Random Access Preamble, prach-ConfigIndex.

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


The preambles that are contained in Random Access Preambles group A and Random Access Preambles group B are calculated from the parameters numberOfRA-Preambles and sizeOfRA-PreamblesGroupA:


If sizeOfRA-PreamblesGroupA is equal to numberOfRA-Preambles then there is no Random Access Preambles group B. The preambles in Random Access Preamble group A are the preambles 0 to sizeOfRA-PreamblesGroupA – 1 and, if it exists, the preambles in Random Access Preamble group B are the preambles sizeOfRA-PreamblesGroupA to numberOfRA-Preambles – 1 from the set of 64 preambles as defined in [7].

-
if Random Access Preambles group B exists, the thresholds, messagePowerOffsetGroupB and messageSizeGroupA, the configured UE transmitted power, PCMAX [10], and the offset between the preamble and Msg3, deltaPreambleMsg3, that are required for selecting one of the two groups of Random Access Preambles.

-
the RA response window size ra-ResponseWindowSize.

-
the power-ramping factor powerRampingStep.

-
the maximum number of preamble transmission preambleTransMax.

-
the initial preamble power preambleInitialReceivedTargetPower.

-
the preamble format based offset DELTA_PREAMBLE (see subclause 7.6).

-
the maximum number of Msg3 HARQ transmissions maxHARQ-Msg3Tx.
-
the Contention Resolution Timer mac-ContentionResolutionTimer.

NOTE:
The above parameters may be updated from upper layers before each Random Access procedure is initiated.

The Random Access procedure shall be performed as follows:

-
Flush the Msg3 buffer;

-
set the PREAMBLE_TRANSMISSION_COUNTER to 1;

-
set the backoff parameter value in the UE to 0 ms;

-
proceed to the selection of the Random Access Resource (see subclause 5.1.2).

NOTE:
There is only one Random Access procedure ongoing at any point in time. If the UE receives a request for a new Random Access procedure while another is already ongoing, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure.

-------------------------------------------------------- END OF 3rd CHANGE ----------------------------------------------------------
-------------------------------------------------- Unmodified Sections/Text Omitted --------------------------------------------------
-------------------------------------------------------------- 4th CHANGE ---------------------------------------------------------------
5.1.4
Random Access Response reception

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the UE shall monitor the PDCCH for Random Access Response(s) identified by the RA-RNTI defined below, in the RA Response window which starts at the subframe that contains the end of the preamble transmission [7] plus three subframes and has length ra-ResponseWindowSize subframes. PDCCH decoding for RA-RNTI for the reception of Random Access Response(s) is not supported for SCells. The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:

RA-RNTI= 1 + t_id+10*f_id

Where t_id is the index of the first subframe of the specified PRACH (0≤ t_id <10), and f_id is the index of the specified PRACH within that subframe, in ascending order of frequency domain (0≤ f_id< 6). The UE may stop monitoring for Random Access Response(s) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted Random Access Preamble.

-
If a downlink assignment for this TTI has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded, the UE shall regardless of the possible occurrence of a measurement gap:

-
if the Random Access Response contains a Backoff Indicator subheader:

-
set the backoff parameter value in the UE as indicated by the BI field of the Backoff Indicator subheader  and Table 7.2-1.

-
else, set the backoff parameter value in the UE to 0 ms.

-
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble (see subclause 5.1.3), the UE shall:

-
consider this Random Access Response reception successful;

-
process the received Timing Advance Command (see subclause 5.2);

-
indicate the preambleInitialReceivedTargetPower and the amount of power ramping applied to the latest preamble transmission to lower layers (i.e., (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep);

-
process the received UL grant value and indicate it to the lower layers;

-
if ra-PreambleIndex was explicitly signalled and it was not 000000 (i.e., not selected by MAC):

-
consider the Random Access procedure successfully completed.

-
else, if the Random Access Preamble was selected by UE MAC:

-
set the Temporary C-RNTI to the value received in the Random Access Response message no later than at the time of the first transmission corresponding to the UL grant provided in the Random Access Response message;

-
if this is the first successfully received Random Access Response within this Random Access procedure:

-
if the transmission is not being made for the CCCH logical channel, indicate to the Multiplexing and assembly entity to include a C-RNTI MAC control element in the subsequent uplink transmission;

-
obtain the MAC PDU to transmit from the "Multiplexing and assembly" entity and store it in the Msg3 buffer.

NOTE:
When an uplink transmission is required, e.g., for contention resolution, the eNB should not provide a grant smaller than 56 bits in the Random Access Response.

NOTE:
If within a Random Access procedure, an uplink grant provided in the Random Access Response for the  same group of Random Access Preambles has a different size than the first uplink grant allocated during that Random Access procedure, the UE behavior is not defined. 


If the UE is configured with at least one SCell, the UL grant received in the Random Access Response shall apply to a transmission on the PCell.
If no Random Access Response is received within the RA Response window, or if none of all received Random Access Responses contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the UE shall:

-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

-
If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:

-
indicate a Random Access problem to upper layers.

-
if in this Random Access procedure, the Random Access Preamble was selected by MAC:

-
based on the backoff parameter in the UE, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;

-
delay the subsequent Random Access transmission by the backoff time;

-
proceed to the selection of a Random Access Resource (see subclause 5.1.2).

-------------------------------------------------------- END OF 4th CHANGE ----------------------------------------------------------
-------------------------------------------------- Unmodified Sections/Text Omitted --------------------------------------------------
-------------------------------------------------------------- 5th CHANGE ----------------------------------------------------------------
5.3.1
DL Assignment reception

Downlink assignments transmitted on the PDCCH indicate if there is a transmission on a DL-SCH for a particular UE and provide the relevant HARQ information.

When the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI during which it monitors PDCCH and for each activated Serving Cell:

-
if a downlink assignment for this TTI has been received for this Serving Cell on the PDCCH for the UE’s C-RNTI, or Temporary C‑RNTI:

-
if this is the first downlink assignment for this Temporary C-RNTI:

-
consider the NDI to have been toggled.

-
if the downlink assignment is for UE’s C-RNTI and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the UE’s Semi-Persistent Scheduling C-RNTI or a configured downlink assignment:

-
consider the NDI to have been toggled regardless of the value of the NDI.

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.

-
else, if this Serving Cell is the PCell and a downlink assignment for this TTI has been received for the PCell on the PDCCH of the PCell for the UE’s Semi-Persistent Scheduling C-RNTI:

-
if the NDI in the received HARQ information is 1:

-
consider the NDI not to have been toggled;

-
indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.

-
else, if the NDI in the received HARQ information is 0:

-
if PDCCH contents indicate SPS release:

-
clear the configured downlink assignment (if any);

-
if timeAlignmentTimer is running:

-
indicate a positive acknowledgement for the downlink SPS release to the physical layer.

-
else:

-
store the downlink assignment and the associated HARQ information as configured downlink assignment;

-
initialise (if not active) or re-initialise (if already active) the configured downlink assignment to start in this TTI and to recur according to rules in subclause 5.10.1;

-
set the HARQ Process ID to the HARQ Process ID associated with this TTI; 

-
consider the NDI bit to have been toggled;

-
indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity for this TTI.

-
else, if this Serving Cell is the PCell and a downlink assignment for this TTI has been configured for the PCell and there is no measurement gap in this TTI and this TTI is not an MBSFN subframe of the PCell:

-
instruct the physical layer to receive, in this TTI, transport block on the DL-SCH according to the configured downlink assignment and to deliver it to the HARQ entity;

-
set the HARQ Process ID to the HARQ Process ID associated with this TTI; 

-
consider the NDI bit to have been toggled;

-
indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity for this TTI.

For configured downlink assignments, the HARQ Process ID associated with this TTI is derived from the following equation:

HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalDL)] modulo numberOfConfSPS-Processes,
where CURRENT_TTI=[(SFN * 10) + subframe number].

When the UE needs to read BCCH, the UE may, based on the scheduling information from RRC:

-
if a downlink assignment for this TTI has been received on the PDCCH of the PCell for the SI-RNTI;

-
if the redundancy version is not defined in the PDCCH format:

-
the redundancy version of the received downlink assignment for this TTI is determined by RVK = ceiling(3/2*k) modulo 4, where k depends on the type of system information message: for SystemInformationBlockType1 message, k = (SFN/2) modulo 4, where SFN is the system frame number; for SystemInformation messages, k=i modulo 4, i =0,1,…, nsw–1, where i denotes the subframe number within the SI window nsw;

-
indicate a downlink assignment and redundancy version for the dedicated broadcast HARQ process to the HARQ entity for this TTI.

NOTE:
If the UE is configured with at least one SCell, downlink assignments valid for the PCell are always provided on the PCell’s PDCCH only. 
------------------------------------------------------- END OF 5th CHANGE -----------------------------------------------------------
-------------------------------------------------- Unmodified Sections/Text Omitted --------------------------------------------------
------------------------------------------------------------ 6th CHANGE ------------------------------------------------------------------
5.4
UL-SCH data transfer

5.4.1
UL Grant reception

In order to transmit on the UL-SCH the UE must have a valid uplink grant (except for non-adaptive HARQ retransmissions) which it may receive dynamically on the PDCCH or in a Random Access Response or which may be configured semi-persistently. To perform requested transmissions, the MAC layer receives HARQ information from lower layers.

When timeAlignmentTimer is running and the UE has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the UE shall for each TTI and for each Serving Cell:

-
if an uplink grant for this TTI has been received for this Serving Cell on the PDCCH for the UE’s C-RNTI or Temporary C-RNTI; or

-
if an uplink grant for this TTI has been received in a Random Access Response:

-
if the uplink grant is for UE’s C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the UE’s Semi-Persistent Scheduling C-RNTI or a configured uplink grant:

-
consider the NDI to have been toggled regardless of the value of the NDI.

-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else, if this Serving Cell is the PCell and if an uplink grant for this TTI has been received for the PCell on the PDCCH of the PCell for the UE’s Semi-Persistent Scheduling C-RNTI:

-
if the NDI in the received HARQ information is 1:

-
consider the NDI not to have been toggled;

-
deliver the uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else if the NDI in the received HARQ information is 0:

-
if PDCCH contents indicate SPS release:

-
clear the configured uplink grant (if any).

-
else:

-
store the uplink grant and the associated HARQ information as configured uplink grant;

-
initialise (if not active) or re-initialise (if already active) the configured uplink grant to start in this TTI and to recur according to rules in subclause 5.10.2;

-
consider the NDI bit to have been toggled;

-
deliver the configured uplink grant and the associated HARQ information to the HARQ entity for this TTI.

-
else, if this Serving Cell is the PCell and an uplink grant for this TTI has been configured for the PCell:

-
consider the NDI bit to have been toggled;

-
deliver the configured uplink grant, and the associated HARQ information to the HARQ entity for this TTI.

NOTE:
The period of configured uplink grants is expressed in TTIs.

NOTE:
If the UE receives both a grant in a Random Access Response and a grant for its C-RNTI or Semi persistent scheduling C-RNTI requiring transmissions on the PCell in the same UL subframe, the UE may choose to continue with either the grant for its RA-RNTI or the grant for its C-RNTI or Semi persistent scheduling C-RNTI.

NOTE:
When a configured uplink grant is indicated during a measurement gap and indicates an UL-SCH transmission during a measurement gap, the UE processes the grant but does not transmit on UL-SCH.
NOTE: 
If the UE is configured with at least one SCell, uplink grants valid for the PCell are always provided on the PCell’s PDCCH only. 
5.4.2
HARQ operation

5.4.2.1
HARQ entity

There is one HARQ entity at the UE for each Serving Cell, which maintains a number of parallel HARQ processes allowing transmissions to take place continuously while waiting for the HARQ feedback on the successful or unsuccessful reception of previous transmissions.

The number of parallel HARQ processes per HARQ entity is specified in [2], clause 8. 
At a given TTI, if an uplink grant is indicated for the TTI, the HARQ entity identifies the HARQ process for which a transmission should take place. It also routes the received HARQ feedback (ACK/NACK information), MCS and resource, relayed by the physical layer, to the appropriate HARQ process.

When TTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number of TTIs of a TTI bundle. TTI bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle HARQ retransmissions are non-adaptive and triggered without waiting for feedback from previous transmissions according to TTI_BUNDLE_SIZE. The HARQ feedback of a bundle is only received for the last TTI of the bundle (i.e the TTI corresponding to TTI_BUNDLE_SIZE), regardless of whether a transmission in that TTI takes place or not (e.g. when a measurement gap occurs). A retransmission of a TTI bundle is also a TTI bundle. If the UE is configured with at least one SCell, TTI bundling is not supported.
For transmission of Msg3 during Random Access (see section 5.1.5) TTI bundling does not apply.

----------------------------------------------------- END OF 6th CHANGE -------------------------------------------------------------
-------------------------------------------------- Unmodified Sections/Text Omitted --------------------------------------------------
------------------------------------------------------------- 7th CHANGE ----------------------------------------------------------------
5.4.5
Buffer Status Reporting

The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data  available for transmission in the UL buffers of the UE. RRC controls BSR reporting by configuring the two timers  periodicBSR-Timer and retxBSR-Timer and by, for each logical channel, optionally signalling logicalChannelGroup which allocates the logical channel to an LCG [8].

For the Buffer Status reporting procedure, the UE shall consider all radio bearers which are not suspended and may consider radio bearers which are suspended.

A Buffer Status Report (BSR) shall be triggered if any of the following events occur:

-
UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) and either the data belongs to a logical channel with higher priority than the priorities of the logical channels which belong to any LCG and for which data is already available for transmission, or there is no data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";

-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";

-
retxBSR-Timer expires and the UE has data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";

-
periodicBSR-Timer expires, in which case the BSR is referred below to as "Periodic BSR".

For Regular and Periodic BSR:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Long BSR;

-
else report Short BSR.

For Padding BSR:

-
if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:

-
if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;

-
else report Short BSR.

-
else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader, report Long BSR.

If the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

-
if the UE has UL resources allocated for new transmission for this TTI:

-
instruct the Multiplexing and Assembly procedure to generate the BSR MAC control elements;

-
start or restart periodicBSR-Timer except when all the generated BSRs are Truncated BSRs;

-
start or restart retxBSR-Timer.

-
else if a Regular BSR has been triggered:

-
if an uplink grant is not configured or the Regular BSR was not triggered due to data becoming available for transmission for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:

-
a Scheduling Request shall be triggered.

A MAC PDU shall contain at most one MAC BSR control element, even when multiple events trigger a BSR by the time a BSR can be transmitted in which case the Regular BSR and the Periodic BSR shall have precedence over the padding BSR.

If the UE is requested to transmit multiple MAC PDUs in a TTI, the UE:

· shall transmit at most one Regular/Periodic BSR in a TTI; it is left up to the UE implementation to determine in which MAC PDU to include the BSR Control Element for the Regular/Periodic BSR;

· may include Padding BSRs in any MAC PDU which does not already include a BSR control element for the Regular/Periodic BSR;

The UE shall restart retxBSR-Timer upon indication of a grant for transmission of new data on any UL-SCH.

All triggered BSRs shall be cancelled in case the UL grant can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader. All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.


------------------------------------------------------- END OF 7th CHANGE ----------------------------------------------------------
-------------------------------------------------- Unmodified Sections/Text Omitted --------------------------------------------------
-------------------------------------------------------------- 8th CHANGE ---------------------------------------------------------------
5.5
PCH reception

When the UE needs to receive PCH, the UE shall:

-
if a PCH assignment has been received on the PDCCH of the PCell for the P-RNTI: 

-
attempt to decode the TB on the PCH as indicated by the PDCCH information.

-
if a TB on the PCH has been successfully decoded:

-
deliver the decoded MAC PDU to upper layers.
PCH reception is not supported on SCells.
------------------------------------------------------- END OF 8th CHANGE ----------------------------------------------------------
-------------------------------------------------- Unmodified Sections/Text Omitted --------------------------------------------------
-------------------------------------------------------------- 9th CHANGE ---------------------------------------------------------------
5.6
BCH reception

When the UE needs to receive BCH, the UE shall:

-
receive and attempt to decode the BCH;

-
if a TB on the BCH has been successfully decoded:

-
deliver the decoded MAC PDU to upper layers.
BCH reception is not supported on SCells.
------------------------------------------------------- END OF 9th CHANGE ----------------------------------------------------------
-------------------------------------------------- Unmodified Sections/Text Omitted --------------------------------------------------
-------------------------------------------------------------- 10th CHANGE ---------------------------------------------------------------
5.8
MAC reconfiguration

When a reconfiguration of the MAC entity is requested by upper layers, the UE shall:


-
upon removal of an SCell, remove the corresponding HARQ entity;

-
for timers apply the new value when the timer is (re)started;

-
when counters are initialized apply the new maximum parameter value;

-
for other parameters, apply immediately the configurations received from upper layers.

------------------------------------------------------- END OF 10th CHANGE ----------------------------------------------------------
-------------------------------------------------- Unmodified Sections/Text Omitted --------------------------------------------------
-------------------------------------------------------------- 11th CHANGE ---------------------------------------------------------------
7
Variables and constants

7.1
RNTI values

RNTI values are presented in Table 7.1-1 and their usage and associated Transport Channels and Logical Channels are presented in Table 7.1-2.

Table 7.1-1: RNTI values.

	Value (hexa-decimal)
	RNTI

	0000
	N/A

	0001-003C
	RA-RNTI, C-RNTI, Semi-Persistent Scheduling C-RNTI, Temporary C-RNTI, TPC-PUCCH-RNTI and TPC-PUSCH-RNTI (see note)

	003D-FFF3
	C-RNTI, Semi-Persistent Scheduling C-RNTI, Temporary C-RNTI, TPC-PUCCH-RNTI and TPC-PUSCH-RNTI

	FFF4-FFFC
	Reserved for future use

	FFFD
	M-RNTI

	FFFE
	P-RNTI

	FFFF
	SI-RNTI


NOTE:
The values corresponding to the RA-RNTI values of a cell’s PRACH configuration are not used in the cell for any other RNTI (C-RNTI, Semi-Persistent Scheduling C-RNTI, Temporary C-RNTI, TPC-PUCCH-RNTI or TPC-PUSCH-RNTI).


If at least one SCell is configured, the UE shall use the same C-RNTI for all Serving Cells.
Table 7.1-2: RNTI usage.

	RNTI
	Usage
	Transport Channel
	Logical Channel

	P-RNTI
	Paging and System Information change notification
	PCH
	PCCH

	SI-RNTI
	Broadcast of System Information
	DL-SCH
	BCCH

	M-RNTI
	MCCH Information change notification
	N/A
	N/A

	RA-RNTI
	Random Access Response
	DL-SCH
	N/A

	Temporary C-RNTI
	Contention Resolution
(when no valid C-RNTI is available)
	DL-SCH
	CCCH

	Temporary C-RNTI
	Msg3 transmission
	UL-SCH
	CCCH, DCCH, DTCH

	C-RNTI
	Dynamically scheduled unicast transmission
	UL-SCH
	DCCH, DTCH

	C-RNTI
	Dynamically scheduled unicast transmission
	DL-SCH
	CCCH, DCCH, DTCH

	C-RNTI
	Triggering of PDCCH ordered random access
	N/A
	N/A

	Semi-Persistent Scheduling C-RNTI
	Semi-Persistently scheduled unicast transmission

(activation, reactivation and retransmission)
	DL-SCH, UL-SCH
	DCCH, DTCH

	Semi-Persistent Scheduling C-RNTI
	Semi-Persistently scheduled unicast transmission

(deactivation)
	N/A
	N/A

	TPC-PUCCH-RNTI
	Physical layer Uplink power control
	N/A
	N/A

	TPC-PUSCH-RNTI
	Physical layer Uplink power control
	N/A
	N/A


------------------------------------------------------- END OF 11th CHANGE ----------------------------------------------------------
-------------------------------------------------- Unmodified Sections/Text Omitted --------------------------------------------------
-------------------------------------------------------------- 12th CHANGE ---------------------------------------------------------------
Annex A (normative):

Handling of measurement gaps

In a subframe that is part of a measurement gap, the UE shall not perform the transmission of HARQ feedback and CQI/PMI/RI, and SRS shall not be reported.


------------------------------------------------------- END OF 11th CHANGE ----------------------------------------------------------
-------------------------------------------------- Unmodified Sections/Text Omitted --------------------------------------------------
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