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1 Introduction
RAN2 has agreed to the MAC CE (De)Activation for DL SCell at RAN2#68bis [1] and later reconfirmed this decision at RAN2#70bis [2]. In parallel, there are ongoing efforts in RAN2 on a draft CR for TS36.321v930 [3] to implement agreements on carrier aggregation that are related to the MAC specifications.

This contribution discusses the content, the format and the UE behavior upon reception of the Activation/Deactivation MAC Control Element (A/D MAC CE), which definition is still under discussion.
An example draft CR to TS 36.321 can be found in the appendix.
2 Details of A/D MAC CE
During RAN2#69bis Error! Reference source not found., the following agreements on the A/D MAC CE were taken:
	Agreements:

1: 
A new MAC control element for Component Carrier Management is defined containing at least the activation respectively deactivation command for the secondary DL component carriers configured for a UE. The new MAC CE is identified by a unique LCID.

2: 
For actual deactivation and activation signalling for the DL SCCs, the MAC CE for CC Management includes a 4/5-bit bitmap where each bit is representing one of the DL CCs that can be configured in the UE. A bit set to 1 denotes activation of the corresponding DL CC, a bit set to 0 respectively denotes deactivation. Mapping is FFS.


It was also agreed that the PCell cannot be deactivated. The A/D MAC CE will thus contain at least a bitmap to represent the (de)activation state of the DL for each configured SCell.
The following UE actions upon reception of a (de)activation command are also agreed, based on a state change (if any) for each configured SCell according to the received bitmap: upon activation/deactivation, the UE shall start/stop PDSCH reception for the corresponding SCell and also shall start/start decoding of PDCCH DCIs for the corresponding SCell, respectively. In addition, the following is also agreed:

· SCell activation: the UE shall (re)start the applicable deactivation timer(s), one timer for each configured SCell;
· SCell deactivation: the UE stops CQI measurements;

During RAN2#70bis [2], some additional agreements on the indexing of configured SCells were taken, which may be of possible relevance to the definition of the A/D MAC CE:
	Agreements:

1:
Introduce the concept of a UE specific Cell Index in order to address specific P/SCells configured for a UE. The CellIndex will be a 3 bit value.

3: 
Cell Index is allocated for a SCell in the RRC message adding the SCell. FFS for Pcell (e.g. default, or only indicated when we have a second cell, ...)


Other topics which may be of relevance to the definition of the A/D MAC CE are still being discussed:

· Whether or not explicit (De)Activation of configured UL SCC of a SCell is supported (as proposed in [4]

 REF _Ref268096461 \r \h 
[5]);
· Whether or not the R10 PUCCH resource allocation for multi-A/N supports the semi-static configuration of a set of PUCCH resources e.g. to allow for more flexible and efficient sharing of PUCCH HARQ A/N resources between multiple UEs (as suggested in [6]), akin to the principles used for SPS activation (still FFS in RAN1);
2.1 Contents of A/D MAC CE

This section discusses the content of the A/D MAC CE, i.e. possible information that could be included in the MAC CE in addition to the (de)activation bitmap for configured SCell(s). 
Parameters for Cross-Carrier Scheduling

Control information that could be considered for the A/D MAC CE could include parameters for cross-carrier scheduling. Such parameters could consist in an indication of whether or not cross-carrier scheduling is used for the SCell(s) being activated. In addition, if cross-carrier scheduling is used, the MAC CE could include an indication of the starting position of the PDSCH for that SCell, which value would be used by the UE instead of the PCFICH value (i.e. the Control Field Indicator). A possible benefit could be increased flexibility for the eNB to dynamically adjust the load on the PDCCH across serving cells, e.g. based on cell and traffic load.
However, our understanding is that such flexibility is unnecessary, as changes to those values should be sufficiently seldom such that semi-static configuration with RRC signaling should be sufficient. Also, considering that new RRC parameters (i.e. scheduling-PDCCH and PCFICH inside the CIF-Config) are being discussed in RAN2 (still FFS in table of dedicated parameters in [2]), and also considering the LS from received from RAN1 on the PDSCH starting position (R1-104267 [7]), our view is that such parameters should not be considered further for the A/D MAC CE.

Explicit PHR request

During RAN2#68bis [1], it was agreed that a UE would be required to transmit PUSCH on any configured UL CC when scheduled. However, the topic of explicitly introducing a (de)activation state for UL SCCs is still being discussed. If RAN2 further determines that PUSCH transmissions may only be performed for a UL SCC that belongs to an active SCell, it may be useful to consider transmission of PHR only for those UL CCs for which the UE may transmit on PUSCH [4]. In addition, to allow the eNB to efficiently schedule a UE as soon as possible after it becomes allowed to transmit on at least one additional UL SCC, it may be useful for the UE to have additional PHR triggers.    
We note that RAN1 has agreed on an aperiodic SRS request and an aperiodic CQI request, which requests will be signaled using a bit in the received DCI format. While explicit signaling of a PHR request could also be supported, our view is that it could be sufficient to have an implicit PHR trigger instead (as proposed below). The explicit mechanism would allow the network to request PHR whenever it sends an A/D MAC CE, however given the current available triggers and given that PHR overhead should not be an issue when operating with aggregated uplink carriers, a new implicit trigger seems sufficient.
PUCCH HARQ A/N indices
RAN1 is still discussing PUCCH resource allocation. One alternative is to semi-statically assign a (small) set of PUCCH resources to the UE, and signal which resource(s) to use among this set in the activation command (MAC) or in the DCI assignment itself. This type of mechanism is already in use in R8/9 to assign PUCCH resources for SPS assignments. The additional flexibility provided by this approach considerably reduces the inefficiency issues of the semi-static allocation, as showed in [6]. Basically, such a mechanism would allow the network to manage a pool of semi-static configured resources among a restricted set of UEs, based on (de)activation state, which would be especially useful if the SCell configuration is kept over a longer period of time.

Would RAN1 agree to such mechanism using a MAC CE, this would impact the format of the A/N MAC CE.

Conclusion 1:
Unless RAN1 determines that a dynamic PUCCH A/N resource allocation based on (de)activation signaling is useful, there is no information required in the MAC CE beyond current RAN2 agreements.
2.2 Format of A/D MAC CE
In R2-104816 [4], it is proposed to explicitly define a (de)activation state for UL SCCs, and to have a common state for both the DL SCC and UL SCC of the same SCell. Given that the A/D MAC CE is not applicable to the PCell, only a 4-bit bitmap is needed. A simple means to associate the bit of the bitmap to the proper SCell is to use a mapping based on e.g. increasing value of the corresponding SCell ID configured (implicitly or explicitly) for each SCell. 
Proposal 1: 
A single bit is used to signal the (de)activation state of each SCell (applicable to DL SCC only or, if a common state is agreed, applicable to both UL/DL of the same SCell).
Proposal 2: 
The bit mapping of the “A/D bitmap” is ordered according to increasing value of the configured SCell ID.
Pending RAN1’s conclusions on PUCCH A/N resource allocation, given the above conclusion, the format of the A/D MAC CE would be:
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Would RAN1 determine that a PUCCH A/N resource should be signaled in the MAC (de)activation command among a set of e.g. four semi-statically configured PUCCH indices, the format of the A/N MAC CE would become:

[image: image2.emf]A/D Bitmap

Oct 1

A/N RA R R


2.3 Reception of the A/D MAC CE
This section discusses the UE behavior upon reception of the A/D MAC CE.

The impact of (de)activation in relation to the following aspects topics is considered:

1) The impact on the UE PDCCH decoding requirements;

2) The impact on the eNB’s view of the UE’s power situation;
UE PDCCH decoding requirements

During RAN2#70bis [2], RAN2 has agreed that a UE is always scheduled from the same PDCCH for both UL grants and DL assignments corresponding to the same cell. RAN1 is also considering (possibly at least partly overlapping) per-cell search spaces for the purpose of PDCCH blind decoding when cross-carrier scheduling is used.

Deactivation of a DL SCC impacts the requirements for PDCCH decoding, i.e. the UE shall not monitor the PDCCH for deactivated SCells. In addition, if a common (de)activation state is agreed for UL/DL of the same SCell, it may simplify the specifications. The text proposal in appendix includes text to clarify UE behavior in the new section on deactivation, including a clarification of the application of the initial deactivation state for SCells.
PHR trigger
As explained above, it may be useful for the eNB to receive a power headroom report upon SCell activation, in particular if a deactivation state is explicitly defined for UL SCCs. As for other PHR triggers, the new trigger would remain subject to the prohibit timer, in case (de)activation occurs within short intervals.

Proposal 3: 
MAC CE activation of at least one UL SCC triggers a PHR.
3 Conclusion
It is proposed that RAN2 agree to the following:
Conclusion 1:
Unless RAN1 determines that a dynamic PUCCH A/N resource allocation based on (de)activation signaling is useful, there is no information required in the MAC CE beyond current RAN2 agreements.

Proposal 1: 
A single bit is used to signal the (de)activation state of each SCell (applicable to DL SCC only or, if a common state is agreed, applicable to both UL/DL of the same SCell).
Proposal 2: 
The bit mapping of the “A/D bitmap” is ordered according to increasing value of the configured SCell ID.
Proposal 3: 
MAC CE activation of at least one UL SCC triggers a PHR.
A draft CR to TS 36.321 reflecting the above proposals is exemplified in appendix (based on the draft CR v3 introducing carrier aggregation [3]).
4 References

[1] R2-10xxxx, “Report of RAN WG2#68bis”, RAN2 Chairman.

[2] R2-10xxxx, “Report of RAN WG2#70bis”, RAN2 Chairman.

[3] R2-104613, “Introduction of Carrier Aggregation” [70b#12], draft CR to TS 36.321v9.3.0, Ericsson.

[4] R2-104816, “Explicit Uplink SCC Deactivation in LTE CA”, InterDigital

[5] R2-103773, “Separate SCell (De)Activation with LTE CA”, InterDigital

[6] R1-104945, “PUCCH Resource Allocation”, InterDigital.

[7] R1-104267, “LS on Signaling of PDSCH Starting Position for Cross-CC Scheduling”, RAN1.

5 Appendix – Draft CR example to TS 36.321v930 [3]
3GPP TSG- RAN2 Meeting #71 
(
R2-10xxxx

Madrid, Spain, August 23rd – 27th 2010
	CR-Form-v9.4

	CHANGE REQUEST

	

	(

	36.321
	CR
	
	(

rev
	-
	(

Current version:
	9.3.0
	(


	

	For HELP on using this form look at the pop-up text over the (
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	X
	Radio Access Network
	X
	Core Network
	


	

	Title:
(

	Activation/Deactivation MAC Control Element for LTE CA

	
	

	Source to WG:
(

	InterDigital

	Source to TSG:
(

	R2

	
	

	Work item code:
(

	LTE_CA-Core
	
	Date: (

	16/08/2010

	
	
	
	
	

	Category:
(

	C
	
	Release: (

	Rel-10

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)

	
	

	Reason for change:
(

	Addition of the definition of the MAC CE for SCell deactivation..

	
	

	Summary of change:
(

	A new section adding the definition of the MAC CE is introduced, together with a LCID value for the MAC CE.

	
	

	Consequences if 
(

not approved:
	Incomplete specification.

	
	

	Clauses affected:
(

	6.1.3.x (new), 6.2.1

	
	

	
	Y
	N
	
	

	Other specs
(

	
	N
	 Other core specifications
(

	

	affected:
	
	N
	 Test specifications
	

	
	
	N
	 O&M Specifications
	

	
	

	Other comments:
(

	Carrier Aggregation is introduced in the rapporteur’s CR.


------------------------------------------------------ Unmodified Sections Omitted -----------------------------------------------------

-------------------------------------------------------------- FIRST CHANGE -----------------------------------------------------------
5.4.6
Power Headroom Reporting

The Power Headroom reporting procedure is used to provide the serving eNB with information about the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission per Serving Cell. 
The reporting period, delay and mapping of Power Headroom are defined in subclause 9.1.8 of [9]. RRC controls Power Headroom reporting by configuring the two timers periodicPHR-Timer and prohibitPHR-Timer, and by signalling dl-PathlossChange which sets the change in measured downlink pathloss to trigger a PHR [8].
A Power Headroom Report (PHR) shall be triggered for each Serving Cell with configured uplink resources if any of the following events occur:

-
prohibitPHR-Timer expires or has expired and the path loss has changed more than dl-PathlossChange dB for at least one Serving Cell since the last transmission of a PHR when UE has UL resources for new transmission;

-
periodicPHR-Timer expires;

-
upon configuration or reconfiguration of the power headroom reporting functionality by upper layers [8], which is not used to disable the  function;
-
upon reception of an Activation/Deactivation MAC CE activating at least one SCell with configured uplink resources.
If the UE has UL resources allocated for new transmission for this TTI:

-
if it is the first UL resource allocated for a new transmission since the last MAC reset, start periodicPHR-Timer;

-
if the Power Headroom reporting procedure determines that at least one PHR has been triggered since the last transmission of a PHR or this is the first time that a PHR is triggered, and;

-
if the allocated UL resources can accommodate a PHR MAC control element plus its subheader as a result of logical channel prioritization:

-
obtain the value of the power headroom(s) from the physical layer;

-
instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC control element based on the value reported by the physical layer;

-
start or restart periodicPHR-Timer;

-
start or restart prohibitPHR-Timer;

-
cancel all triggered PHR(s).

------------------------------------------------------- END OF FIRST CHANGE -------------------------------------------------------

------------------------------------------------------ Unmodified Sections Omitted -----------------------------------------------------

------------------------------------------------------------ SECOND CHANGE ---------------------------------------------------------
5.X
Activation/Deactivation of SCells

The UE may be configured by RRC with one or more SCells. The Activation/Deactivation functionality controls the UE’s operation on the configured SCell(s). A configured SCell is initially deactivated until it is first activated after the completion of a reconfiguration procedure. Activation/Deactivation is controlled by MAC using the Activation/Deactivation MAC CE, and also by RRC by configuring the timer ca-DeactivationTimer (one per configured SCell, which deactivates the associated SCell upon its expiry). The initial value of each instance of the ca-DeactivationTimer is the same for all configured SCell.
The UE shall not monitor PDCCH for downlink assignments or for uplink grants for a deactivated SCell. The UE is not required to perform CQI measurements and shall not report CQI/PMI/RI or transmit SRS for a deactivated SCell.


The UE shall for each TTI and for each configured SCell:
-
if the UE receives an Activation/Deactivation MAC CE activating the SCelln:
-
activate the SCelln;

-
start or restart the ca-DeactivationTimer associated with the SCelln;
-
else, if the UE receives an Activation/Deactivation MAC CE deactivating the SCelln:

-
deactivate the SCelln;

-
stop the ca-DeactivationTimer associated with the SCelln;
-
if PDCCH on the activated SCelln indicates an uplink grant or downlink assignment; or

-
if PDCCH on the scheduling DL CC indicates a downlink assignment for the activated SCelln:

-
restart the ca-DeactivationTimer associated with SCelln;
-
if the ca-DeactivationTimer associated with the activated SCell expires in this TTI:

-
deactivate the SCell;
----------------------------------------------------- END OF SECOND CHANGE -----------------------------------------------------

------------------------------------------------------ Unmodified Sections Omitted -----------------------------------------------------

------------------------------------------------------------- THIRD CHANGE -----------------------------------------------------------
6.1.3.x
Activation/Deactivation MAC Control Element

The Activation/Deactivation MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-2. It has a fixed 8-bit size and consists of the following fields (figure 6.1.3.x-1):
-
R: reserved bit, set to "0";

- 
A/D Bitmap: This field indicates the activation/deactivation state for each configured SCell, in increasing order of their respective serving cell index SCell_ID (see subclause [TBD] of [8]). A bit set to 1 denotes activation of the UL SCC and DL SCC of the corresponding SCell, a bit set to 0 respectively denotes deactivation. The length of the field is 4 bits.
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Figure 6.1.3.x-1: Activation/Deactivation MAC control element
------------------------------------------------------- END OF THIRD CHANGE ------------------------------------------------------

------------------------------------------------------ Unmodified Sections Omitted -----------------------------------------------------
----------------------------------------------------------- FOURTH CHANGE ----------------------------------------------------------
6.2

Formats and parameters

6.2.1
MAC header for DL-SCH, UL-SCH and MCH

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, 6.2.1-2 and 6.2.1-4 for the DL-SCH, UL-SCH and MCH respectively. There is one LCID field for each MAC SDU, MAC control element or padding included in the MAC PDU. In addition to that, one or two additional LCID fields are included in the MAC PDU, when single-byte or two-byte padding is required but cannot be achieved by padding at the end of the MAC PDU. The LCID field size is 5 bits;

-
L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC control element in bytes. There is one L field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the L field is indicated by the F field;

-
F: The Format field indicates the size of the Length field as indicated in table 6.2.1-3. There is one F field per MAC PDU subheader except for the last subheader and subheaders corresponding to fixed-sized MAC control elements. The size of the F field is 1 bit. If the size of the MAC SDU or variable-sized MAC control element is less than 128 bytes, the value of the F field is set to 0, otherwise it is set to 1;

-
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 R/R/E/LCID fields. The E field is set to "0" to indicate that either a MAC SDU, a MAC control element or padding starts at the next byte;

-
R: Reserved bit, set to "0".

The MAC header and subheaders are octet aligned.

Table 6.2.1-1 Values of LCID for DL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11010
	Reserved

	11011
	SCell (De)Activation

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance Command

	11110
	DRX Command

	11111
	Padding


Table 6.2.1-2 Values of LCID for UL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011-11001
	Reserved

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding


Table 6.2.1-3 Values of F field:

	Index
	Size of Length field (in bits)

	0
	7

	1
	15


Table 6.2.1-4 Values of LCID for MCH

	Index
	LCID values

	00000
	MCCH (see note)

	00001-11100
	MTCH

	11101
	Reserved

	11110
	MCH Scheduling Information

	11111
	Padding

	NOTE: If there is no MCCH on MCH, an MTCH could use this value.


----------------------------------------------------- END OF FOURTH CHANGE -----------------------------------------------------

------------------------------------------------------ Unmodified Sections Omitted -----------------------------------------------------
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