Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #72bis
R2-110244
Dublin, Ireland, January 17th – 21th, 2011
Agenda Item:
7.1.4
Source: 
MediaTek Inc.
Title:  
Rel-10 PHR for non-CA UE
Document for:
Discussion and decision
1 Introduction
In last meeting, RAN2 has agreed that whether to use Rel-10 PHR format is configured by RRC [1]. It is intentionally to separate the use of Rel-10 PHR and CA configuration. Beside the fact that CA is an optional feature, the use of CA is only in cell center, so such separate can benefit more Rel-10 UEs. There are following use cases for Rel-10 PHR:

· Carrier aggregation

· Single cell with simultaneous PUCCH/PUSCH configuration

· More insights on MPR/A-MPR, e.g. SAR

We recognized the benefit and this paper further discuss how to make efficient Rel-10 PHR for non-CA usage.
2 Discussion
Based on current agreement, the configuration of extended PHR and CA are independent. Therefore, there are four combinations illustrated in Table 1. 
	
	Non-CA
	CA

	PHR
	Normal operation for Rel-8/9 UE
Fixed length PHR
	No use case, network error

	Extended PHR
	Most common operation for Rel-10 UE
Fixed length extended PHR
	Normal operation for Rel-10 UE
Variable length extended PHR


Table 1: combinations of CA and PHR configuration
In general, we think Non-CA UE with extended PHR configuration would be very common in Rel-10 network, probably the most common one. In our assumption, all Rel-10 UE would be configured to report Rel-10 PHR for the moment it enters a Rel-10 cell. However, current Rel-10 PHR design mainly considers CA operation.
For non-CA UE with extended PHR configuration, the subheader and MAC CE is illustrated in Figure 1. For one Rel-10 PHR, the combined byte count is 5 byte for normal operation, 6 byte
 for simultaneous PUSCH/PUCCH configuration. 

[image: image1.emf]PH (Type 1, PCell)

P

CMAX,c

V R

R

R C

1

C

2

C

3

C

4

C

5

C

6

C

7

R

R R E

F L

LCID

PH (Type 1, PCell)

P

CMAX,c

V R

R

R C

1

C

2

C

3

C

4

C

5

C

6

C

7

R

R R E

F L

LCID

PH (Type 2, PCell) V R

Simultaneous PUSCH/PUCCH

Normal operation


Figure 1: Extended PHR for single cell

Since there is only one cell the length indicator, cell bitmap, and virtual indicator are not so useful. So in fact, there is 40% and 33% wastage in the Rel-10 PHR for such configuration. Considering this is probably the most common use case, we think the design should provide sufficiently efficient support.
Therefore, we propose to a new format for Rel-10 PHR for non-CA usage in Figure 2.
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Figure 2: Proposed extended PHR for single cell

3 Conclusion
Since the most common Rel-10 PHR is used by UE without CA configuration, we have following proposals to efficiently support such common use case. 
Proposal 1:
A new LCID for the extended PHR for Non-CA configuration.
Proposal 2:
Reuse fixed length MAC CE subheader format.

Proposal 3: New MAC CE format for the extended PHR for Non-CA configuration with no bitmap and virtual indicator.
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1st 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 activated Serving Cell and also with information about the difference between the nominal UE maximum power and the estimated power for UL-SCH and PUCCH transmission on PCell. 
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 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 activated Serving Cell which is used as a pathloss reference 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;
- 
activation of an SCell with configured uplink.
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:
-
if extendedPHR is configured:

-
if there is only one serving cell
-
obtain the value of the Type 1 power headroom and the corresponding PCMAX,c from the physical layer;

-
if simultaneousPUCCH-PUSCH is configured:

-
obtain the value of the Type 2 power headroom from the physical layer;

-
instruct the Multiplexing and Assembly procedure to generate and transmit a Fixed length Extended PHR MAC control element as defined in subclause 6.1.3.Z based on the values reported by the physical layer;

-  else:
for each activated Serving Cell with configured uplink:

-
obtain the value of the Type 1 power headroom and [FFS if only for Serving cells with valid grant for this TTI] the corresponding PCMAX,c associated with this Serving Cell from the physical layer;

-
if simultaneousPUCCH-PUSCH is configured:

-
obtain the value of the Type 2 power headroom for the PCell and [FFS if only if the UE will make a PUCCH transmission in this TTI] [FFS if only if different than PCMAX,c for Type 1 power headroom for the PCell] the corresponding PCMAX,c  from the physical layer;

-
instruct the Multiplexing and Assembly procedure to generate and transmit an Extended PHR MAC control element as defined in subclause 6.1.3.X based on the values reported by the physical layer;

-
else:
-
obtain the value of the Type 1 power headroom from the physical layer;

-
instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC control element as defined in subclause 6.1.3.6 based on the value reported by the physical layer;

-
start or restart periodicPHR-Timer;

-
start or restart prohibitPHR-Timer;

-
cancel all triggered PHR(s).

2nd CHANGE
6.1.3.Z
Fixed Length Extended Power Headroom MAC Control Element 

The Fixed Length Extended Power Headroom MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-2. It has a fixed size and is defined in Figure 6.1.3.Z-1 for the case when only Type 1 PH is reported for the PCell and in Figure 6.1.3.Z-2 for the case when both Type 1 and Type 2 PH are reported for the PCell. The octet containing the Type 2 PH field (if reported) is included first and followed by an octet with the Type 1 PH field and an octet with the associated PCMAX,c value.
The Fixed Length Extended Power Headroom MAC Control Element is defined as follows:
-
R: reserved bit, set to "0";
-
Power Headroom (PH): this field indicates the power headroom level. The length of the field is 6 bits. The reported PH and the corresponding power headroom levels are shown in Table 6.1.3.6-1 (the corresponding measured values in dB can be found in subclause 9.1.8.4 of [9]).

-
PCMAX,c: this field contains the PCMAX,c used for calculation of the preceding PH field.
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Figure 6.1.3.Z-1: Fixed Length Extended Power Headroom MAC control element when Type 2 PHR is not reported
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Figure 6.1.3.Z-2: Fixed Length Extended Power Headroom MAC Control Element when Type 2 PHR is reported
3rd CHANGE
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
	Activation/Deactivation

	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

	01011-10111
	Reserved

	11000
	Fixed Length Extended Power Headroom Report

	11001
	Extended Power Headroom Report

	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.








� One Pcmax,c is assumed.
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