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1 Introduction

This contribution provides a text proposal to reflect the agreements taken by RAN1 in [1] and define the format for PH reporting as discussed in [2].
2 References
[1] R1-081701, “Way forward for power headroom reporting” Ericsson, NSN, Nokia, Qualcomm, Panasonic, Alcatel-Lucent
[2] R2-08XXX, “Power Headroom reporting”, Alcatel-Lucent

3 Text proposal for TS 36.321
--beginning 1st 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 in the UL buffers of the UE.
A Buffer Status Report (BSR) shall be triggered if any of the following events occur:

-
UL data arrives in the UE transmission buffer and the data belongs to a logical channel with higher priority than those for which data already existed in the UE transmission buffer, in which case the BSR is referred below to as “Regular BSR”;

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

-
a serving cell change occurs, in which case the BSR is referred below to as “Regular BSR”;

-
the PERIODIC BSR TIMER expires, in which case the BSR is referred below to as “Periodic BSR”.

For Regular and Periodic BSR:

-
if only one LCG has buffered data in the TTI where the BSR is transmitted: report short BSR;

-
else if more than one LCG has buffered data in the TTI where the BSR is transmitted: report long BSR.

For padding BSR:

-
if the number of padding bits is equal to or larger than the size of the Short BSR but smaller than the size of the Long BSR, report Short BSR of the LCG with the highest priority logical channel with buffered data;
-
else if the number of padding bits is equal to or larger than the size of the Long BSR, report Long BSR.

If the Buffer Status reporting procedure determines that a BSR has been triggered since the last transmission of a BSR:

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

-
instruct the Multiplexing and Assembly procedure to generate a Scheduling Information MAC control element containing BSR;

-
restart the PERIODIC BSR TIMER;

-
else if a Regular BSR has been triggered since the last transmission of a BSR:

-
a Scheduling Request shall be triggered

NOTE:
Even if multiple events occur by the time a BSR can be transmitted, only one BSR will be included in the MAC PDU.

A pending Buffer Status report is cancelled in case the UL grant can accommodate all pending data but is not sufficient to accommodate the BSR MAC control element in addition.
5.4.6
Power Headroom Reporting

The Power Headroom reporting procedure is used to provide the serving eNB with information about the pathloss change in the UE.
A Power Headroom Report (PHR) shall be triggered if any on the following events occurs:

· the PERIODIC PHR TIMER expires, in which case the PHR is referred below to as “Periodic BSR”;
· the pathloss has changed more than DL_Pathloss_Change, in which case the PHR is referred below to as “Threshold BSR”;
If the Power Headroom reporting procedure determines that a PHR has been triggered since the last transmission of a PHR:
· if the UE has UL resources allocated for new transmission for this TTI:

· if a Threshold PHR has been triggered:
· if the MINIMUM PH REPORTING TIMER expired:
· instruct the Multiplexing and Assembly procedure to generate a Scheduling Information MAC control element containing PHR report;

· restart the MINIMUM PH REPORTING TIMER;

· if a Periodic PHR has been triggered:

· instruct the Multiplexing and Assembly procedure to generate a Scheduling Information MAC control element containing PHR;
· restart the MINIMUM PH REPORTING TIMER;
· restart the PERIODIC BSR TIMER.

NOTE:
Even if multiple events occur by the time a PHR can be transmitted, only one PHR will be included in the MAC PDU.
--end 1st change---
--beginning 2nd change---
6.1.3
MAC Control Elements

6.1.3.1
Scheduling Information MAC Control Elements

Scheduling Information (SI) MAC control elements consist of:

-
Short BSR format: one LCG ID field and one corresponding BS field (figure 6.1.3.1-1); or

-
Long BSR format: four Buffer Size fields, corresponding to LCG IDs #1 through #4 (figure 6.1.3.1-2); or

-
PHR format: Two R fields and one PH field (figure 6.1.3.1-3); or

· Short BSR and PHR format: one LCG ID field, one corresponding BS field, two R fields and one PH field (figure 6.1.3.1-4) ; or
· Long BSR and PHR format: four Buffer Size fields, corresponding to LCG IDs #1 through #4, two R fields and one PH field (figure 6.1.3.1-5).
-----------------------------------------------------------------------------------------

------ Option 1 ----
Scheduling Information and the relevant formats are identified by MAC PDU subheaders with LCIDs as specified in table 6.2.1.-1 in conjunction with R values in the SI MAC control element subheader.
Table 6.1.3.1-1
	LCID
	R 1
	R 2
	Format

	11101
	0
	0
	Short BSR

	11101
	0
	1
	PHR

	11101
	1
	1
	Short BSR and PH

	11110
	0
	0
	Long BSR

	11110
	1
	1
	Long BSR and PH


------ Option 2 ----
Scheduling Information and the relevant formats are identified by MAC PDU subheaders with LCIDs as specified in table 6.2.1.-1 in conjunction with the value of the first R bit in the SI MAC control element subheader.

Table 6.1.3.1-1

	LCID
	R 1
	Format

	11101
	0
	Short BSR

	11011
	---
	PHR

	11101
	1
	Short BSR and PH

	11110
	0
	Long BSR

	11110
	1
	Long BSR and PH


-----------------------------------------------------------------------------------------

The fields LCG ID, BS, R and PH are defined as follow:

-
LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) which buffer status is being reported. The length of the field is 2 bits.

-
Buffer Size: The Buffer Size field identifies the total amount of data available across all logical channels of a logical channel group after the MAC PDU has been built. The amount of data is indicated in number of bytes. It shall include all data that is available for transmission in the RLC layer and in the PDCP layer; the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively.  The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field is 6 bits. The values taken by the Buffer Size field are shown in [Table 6.1.2.1-1].
· R: reserved bits.

· PH: The Power Headroom field identifies the value of power headroom as specified in []. The size of PH field is 6 bits.
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Figure 6.1.3.1-1: Short BSR format of the SI MAC control element
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Figure 6.1.3.1-2: Long BSR format of the SI MAC control element
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Figure 6.1.3.1-3: PHR format of the SI MAC control element
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Figure 6.1.3.1-1: Short BSR and PHR format of the SI MAC control element 
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Figure 6.1.3.1-1: Short BSR and PHR format of the SI MAC control element 
--end 2nd change---
--beginning 3rd change---
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 PDU sub-header except for the last sub-header and sub-headers 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 sub-header except for the last sub-header and sub-headers corresponding to fixed-sized MAC control elements. 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 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 bits.

The MAC header and sub-headers are octet aligned.

Table 6.2.1-1 Values of LCID for DL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-xxxxx
	Identity of the logical channel

	xxxxx-11011
	Reserved

	11100
	UE Contention Resolution Identity

	11101
	Timing Advance

	11110
	DRX Command


-----------------------------------------------------------------------------------------

------ Option 1 ----

Table 6.2.1-2 Values of LCID for UL-SCH

	Index
	LCID values

	00000
	CCCH

	00001-yyyyy
	Identity of the logical channel

	Yyyyy-11010
	Reserved

	
	

	11100
	C-RNTI

	11101
	Scheduling Information containing Short BSR or (Short BSR and PHR) or PHR

	11110
	Scheduling Information contaning Long BRS or (Long BSR and PHR)

	11111
	Padding


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

	Index
	LCID values

	00000
	CCCH

	00001-yyyyy
	Identity of the logical channel

	yyyyy-11010
	Reserved

	11011
	Scheduling Information containing PHR

	11100
	C-RNTI

	11101
	Scheduling Information containing Short BSR or (Short BSR and PHR)

	11110
	Scheduling Information containing Long BSR or (Long BSR and PHR)

	11111
	Padding


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

	0
	7

	1
	15


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

Editor’s note:
xxxxx and yyyyy are FFS
--end 3rd change---
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