
3GPP TSG-RAN WG2  #Adhoc                                                                             R2-1800169
Vancouver, Canada, 22th – 26th Jan 2018

Source:	CATT 
[bookmark: Title]Title:	PHR MAC CE for EN-DC
[bookmark: Source]Agenda Item:	10.3.1.12
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Regarding PHR in EN-DC, there are still two open issues:
· Issue 1:  Whether phr-ModeOtherCG is necessary for EN-DC?
· Issue 2:  How to understand the PH from a cell of another CG in case of EN-DC?
In this contribution, we will address the above open issues one by one and give our preference.
Discussion
Necessity of configuring phr-ModeOtherCG 
During the LTE DC discussion, in RAN1#77 meeting, the following agreement was reached. Based on RAN1’s agreement, phr-ModeOtherCG is introduced in TS36.331 and TS36.321. It is obvious only when simultaneous PUCCH and PUSCH transmission is configured, this parameter can be set to real; otherwise, it will always be set to virtual.
	· For the PHR of the activated cells belonging to another CG/eNB,
· UE is configured using higher layer signalling to report one of the following
· Always virtual PH
· Actual PH when there is a PUCCH/PUSCH transmission for a cell in the other CG, otherwise virtual 


In NR, the following agreement has been made on on RAN#77 meeting. 
	· Aiming completion beyond December 2017, exact completion target (June/2018 or other) to be re-discussed at RAN#78 on a case-by-case basis:
· Mini-slot based scheduling beyond what is covered in Dec. ’17
· Multi-beam/panel/TRP PDCCH 
· Transmit diversity for PUCCH (Rel-16)
· Simultaneous transmission of PUSCH and PUCCH (not in Rel-15) 



According to the work plan, simultaneous PUCCH and PUSCH transmission will not be discussed in Rel-15. Hence if NR follows LTE rules, phr-ModeOtherCG, if continued in NR, will always be set to virtual. It means this parameter will not take effect. Hence it should be removed it in Rel-15.
Proposal 1: phr-ModeOtherCG can be removed in TS38.321.
PHR MAC CE decoding issue 
Regarding the PHR MAC CE format in case of EN-DC, there is one agreement listed below. This agreement means the PHR MAC CE for EN-DC should include the PH fields belonging to both MCG and SCG, like in LTE-LTE DC. 

	As in LTE-LTE DC, after transmission of a PHR comprising PHs for both MCG and SCG by any UE 
MAC entity upon reception of a grant, the UE only cancels all triggered PHRs and reset timers 
(prohibit and periodic timer) in the corresponding CG.



In case of Multiple Entry PHR MAC CE, the length of CC bitmap field in the PHR MAC CE can be either 1byte or 4 bytes. Which one will be chosen depends on the maximum configured cell index. 
	A single octet bitmap is used for indicating the presence of PH per SCell when the highest SCellIndex of SCell with configured uplink is less than 8, otherwise four octets are used.



Figure 6.1.3.9-1: Multiple Entry PHR MAC CE with the highest SCellIndex of SCell with configured uplink is less than 8


Figure 6.1.3.9-2: Multiple Entry PHR MAC CE with the highest SCellIndex of SCell with configured uplink is equal to or higher than 8



Regarding the cell index configuration for EN-DC, the following agreements were reached in the last RAN2 meeting. Based on these, for EN-DC case, MN node cannot know which cell index is configured for one UE by SN, and vice versa. Hence it is hard to determine the maximum configured cell index for both MN and SN in case of EN-DC.
Agreements
1	No change to previous agreements that the UE includes ARFCN and PCI of the NR serving cells are used to identify the NR serving cell measurements.  SCellIndex is not used for this purpose.
2	SCellIndex is unique in the UE (i.e. across NR and LTE SCells)
3	Each node allocates SCellIndex for its own cells (from a set of SCellIndices available to that node) without involvement of the other node at the time of allocation of the SCell
4 	MN decides the SCellIndex range available for MN and SN, and informs the SN range to the SN. This is a per UE configuration.

In order to decode the PHR MAC CE correctly, the length of CC bitmap should be determined first. Without knowing the maximum configured cell index, the network cannot predict the length of CC bitmap in case of Multiple Entry PHR MAC CE is used.  There are three options to determine the length of CC bitmap:
· Option 1: Blind decoding.
· Option 2: MN and SN exchange the configured maximum cell index for each UE working under EN-DC.
· Option 3: Introduce two LCIDs for Multiple Entry PHR MAC CE, one is used for Multiple Entry PHR MAC CE with 1-byte CC bitmap; and another is used for Multiple Entry PHR MAC CE with 4-byte PHR MAC CE.

For Option 1, blind decoding will increase the network implementation complexity.
Option 2 clearly defeats the purpose of agreement #3 above. Morover, due to the backhaul between SN and SN is non-ideal, the alignment on the configured maximum cell index exchanged between MN and SN and the radio interface might be tricky. And finally, it may not impact RAN2, but will impact RAN3.
For Option 3, it is simplest and the specification effort is acceptable.

Proposal 2: In case of EN-DC, two LCIDs can be introduced for Multiple Entry PHR MAC CE. One corresponds to Multiple Entry PHR MAC CE with 1-byte CC bitmap and another corresponds to Multiple Entry PHR MAC CE with 4-byte CC bitmap.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: phr-ModeOtherCG can be removed in TS38.321.
Proposal 2: In case of EN-DC, two LCIDs can be introduced for Multiple Entry PHR MAC CE. One corresponds to Multiple Entry PHR MAC CE with 1-byte CC bitmap and another corresponds to Multiple Entry PHR MAC CE with 4-byte CC bitmap.
The corresponding TP is attached in the last section of this contribution.
References
[1]. [bookmark: _Ref502145698][bookmark: _Ref502134489][bookmark: _Ref501698068]TS38.321 v2.0.0



[bookmark: _Toc500788006]Text proposal to 38.321
5.4.6	Power Headroom Reporting
The Power Headroom reporting procedure is used to provide the serving gNB 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 SpCell and PUCCH SCell.
RRC controls Power Headroom reporting by configuring the following parameters:
-	phr-PeriodicTimer;
-	phr-ProhibitTimer;
-	phr-Tx-PowerFactorChange;
-	phr-Type2PCell;
-	phr-Type2OtherCell;
-	phr-ModeOtherCG;
-	multiplePHR.
A Power Headroom Report (PHR) shall be triggered if any of the following events occur:
-	phr-ProhibitTimer expires or has expired and the path loss has changed more than phr-Tx-PowerFactorChange dB for at least one activated Serving Cell of any MAC entity which is used as a pathloss reference since the last transmission of a PHR in this MAC entity when the MAC entity has UL resources for new transmission;
-	phr-PeriodicTimer expires;
-	upon configuration or reconfiguration of the power headroom reporting functionality by upper layers, which is not used to disable the function;
-	activation of an SCell of any MAC entity with configured uplink;
-	addition of the PSCell;
-	phr-ProhibitTimer expires or has expired, when the MAC entity has UL resources for new transmission, and the following is true for any of the activated Serving Cells of any MAC entity with configured uplink: 
-	there are UL resources allocated for transmission or there is a PUCCH transmission on this cell, and the required power backoff due to power management (as allowed by P-MPRc as specified in TS 38.101 [10]) for this cell has changed more than phr-Tx-PowerFactorChange dB since the last transmission of a PHR when the MAC entity had UL resources allocated for transmission or PUCCH transmission on this cell.
NOTE:	The MAC entity should avoid triggering a PHR when the required power backoff due to power management decreases only temporarily (e.g. for up to a few tens of milliseconds) and it should avoid reflecting such temporary decrease in the values of PCMAX,c/PH when a PHR is triggered by other triggering conditions.
If the MAC entity has UL resources allocated for new transmission the MAC entity shall:
1>	if it is the first UL resource allocated for a new transmission since the last MAC reset:
2>	start periodicPHR-Timer;
1>	if the Power Headroom reporting procedure determines that at least one PHR has been triggered and not cancelled, and;
1>	if the allocated UL resources can accommodate the MAC CE for PHR which the MAC entity is configured to transmit, plus its subheader, as a result of logical channel prioritization:
2>	if multiplePHR is configured:
3>	for each activated Serving Cell with configured uplink associated with any MAC entity:
4>	obtain the value of the Type 1 or Type 3 power headroom for the corresponding uplink carrier;
4>	if this MAC entity has UL resources allocated for transmission on this Serving Cell; or
4>	if the other MAC entity, if configured, has UL resources allocated for transmission on this Serving Cell and phr-ModeOtherCG is set to real by upper layers:
5>	obtain the value for the corresponding PCMAX,c field from the physical layer;
3>	if phr-Type2PCell is configured:
4>	obtain the value of the Type 2 power headroom for the PCell;
4>	obtain the value for the corresponding PCMAX,c field from the physical layer
3>	if phr-Type2OtherCell is configured:
4>	if PUCCH SCell is configured:
5>	obtain the value of the Type 2 power headroom for the PUCCH SCell;
4>	else (i.e. other CG is configured):
5>	obtain the value of the Type 2 power headroom for the SpCell of the other MAC entity;
4>	obtain the value for the corresponding PCMAX,c field from the physical layer
3>	instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC CE according to configured ServCellIndex and the PUCCH(s) for the MAC entity as defined in subclause 6.1.3.9 based on the values reported by the physical layer;
2>	else (i.e. Single Entry PHR format is used):
3>	obtain the value of the Type 1 or Type 3 power headroom from the physical layer for the corresponding uplink carrier;
3>	instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC CE as defined in subclause 6.1.3.8 based on the value reported by the physical layer;
2>	start or restart periodicPHR-Timer;
2>	start or restart prohibitPHR-Timer;
2>	cancel all triggered PHR(s).


[bookmark: _Toc500788041]6.2.1	MAC subheader for DL-SCH and UL-SCH
The MAC subheader 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 CE or padding as described in Tables 6.2.1-1 and 6.2.1-2 for the DL-SCH and UL-SCH respectively. There is one LCID field per MAC subheader. The LCID field size is 6 bits;
-	L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC CE in bytes. There is one L field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs and padding. The size of the L field is indicated by the F field;
-	F: The Format field indicates the size of the Length field. There is one F field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs and padding. The size of the F field is 1 bit. The value 0 indicates 8 bits of the Length field. The value 1 indicates 16 bits of the Length field;
-	R: Reserved bit, set to zero.
The MAC subheader is octet aligned.
Table 6.2.1-1 Values of LCID for DL-SCH
	Index
	LCID values

	000000
	CCCH

	000001–100000
	Identity of the logical channel

	100001–110111
	Reserved

	111000
	Duplication Activation/Deactivation

	111001
	SCell Activation/Deactivation (4 octet)

	111010
	SCell Activation/Deactivation (1 octet)

	111011
	Long DRX Command

	111100
	DRX Command

	111101
	Timing Advance Command

	111110
	UE Contention Resolution Identity

	111111
	Padding



Table 6.2.1-2 Values of LCID for UL-SCH
	Index
	LCID values

	000000
	CCCH

	000001–100000
	Identity of the logical channel

	100001–11010110
	Reserved

	1101101
	Configured Grant Confirmation

	110111
	Multiple Entry PHR (4 octet Ci  field)

	111000
	Multiple Entry PHR (1 octet Ci  field) 

	111001
	Single Entry PHR

	111010
	C-RNTI

	111011
	Short Truncated BSR

	111100
	Long Truncated BSR

	111101
	Short BSR

	111110
	Long BSR

	111111
	Padding






4
R2-1800169
image2.emf
PH (Type 2, PCell)

PH (Type 2, PSCell or PUCCH 

SCell)

V P

P V

P

CMAX,c

 1 R R

P

CMAX,c

 2 R R

PH (Type X, PCell) P V

P

CMAX,c

 3 R R

PH (Type X, SCell 1) P V

P

CMAX,c

 4 R R

PH (Type X, SCell n) V P

P

CMAX,c

 m R R

...

R C

1

C

2

C

3

C

4

C

5

C

6

C

7

C

8

C

9

C

10

C

11

C

12

C

13

C

14

C

15

C

16

C

17

C

18

C

19

C

20

C

21

C

22

C

23

C

24

C

25

C

26

C

27

C

28

C

29

C

30

C

31


PH (Type 2, PCell)
PH (Type 2, PSCell or PUCCH SCell)
V
P
P
V
PCMAX,c 1
R
R
PCMAX,c 2
R
R
PH (Type X, PCell)
P
V
PCMAX,c 3
R
R
PH (Type X, SCell 1)
P
V
PCMAX,c 4
R
R
PH (Type X, SCell n)
V
P
PCMAX,c m
R
R
...
R
C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
C27
C28
C29
C30
C31




image1.emf
PH (Type 2, PCell)

PH (Type 2, PSCell or PUCCH 

SCell)

V P

P

R C

1

C

2

C

3

C

4

C

5

C

6

C

7

V

P

CMAX,c

 1 R R

P

CMAX,c

 2 R R

PH (Type X, PCell) P V

P

CMAX,c

 3 R R

PH (Type X, SCell 1) P V

P

CMAX,c

 4 R R

PH (Type X, SCell n) V P

P

CMAX,c

 m R R

...


PH (Type 2, PCell)
PH (Type 2, PSCell or PUCCH SCell)
V
P
P
R
C1
C2
C3
C4
C5
C6
C7
V
PCMAX,c 1
R
R
PCMAX,c 2
R
R
PH (Type X, PCell)
P
V
PCMAX,c 3
R
R
PH (Type X, SCell 1)
P
V
PCMAX,c 4
R
R
PH (Type X, SCell n)
V
P
PCMAX,c m
R
R
...




