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1 Introduction
In this contribution we discuss some issues/correction to Multiple Entry PHR MAC CE design for assumed PUSCH resporting.
2 Discussion
Multiple Entry PHR with assumed PUSCH MAC CE’ for reporting assumed PUSCH for serving cell(s) is shown in Figure 1A and Figure 1B.
· Ei field indicates the presence of a PCMAX,f,c for assumed PUSCH field for the Serving Cell with ServCellIndex i as specified in TS 38.331 [5]. The Ei field set to 1 indicates that a PCMAX,f,c for assumed PUSCH field for the Serving Cell with ServCellIndex i is reported when the Ci field is set to 1. The Ei field set to 0 indicates that a PCMAX,f,c for assumed PUSCH field for the Serving Cell with ServCellIndex i is not reported. 
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Figure 1A
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Figure 1B

The issue with the current design of Multiple Entry PHR with assumed PUSCH MAC CE with the highest ServCellIndex of Serving Cell with configured uplink is equal to or higher than 8 is that 4 octets for Ei are always included if the highest ServCellIndex of Serving Cell with configured uplink is equal to or higher than 8 even if PH is not reported (i.e. Ci bit is set to 0) in MAC CE for many serving cells.
The issue was discussed in RAN2#125 based on contribution R2-2400198. 

· Some companies view was that it’s an optimization. In our view, its an essential correction. Multiple Entry PHR with assumed PUSCH MAC CE was designed in very last meeting of WI. The current design unnecessarily transmits upto 24bits every time the PHR is triggered. The issue should be fixed unless there is a technical reason/justification.

· One company raised the issue that the proposal in R2-2400198 cannot work for DC case as SCG is not aware of dynamic waveform switching configuration in cells of MCG. This is a valid issue and same has been addressed in this contribution.
The bitmap Ei can be modified as follows:
Ek: 

· This field corresponds to the kth Serving Cell for which Ci field is set to 1. 

· The Serving Cells for which Ci field is set to 1 are indexed sequentially starting with SpCell and followed by SCells in ascending order of ServCellIndex i. 

· This field indicates the presence of a PCMAX,f,c for assumed PUSCH field for the Serving Cell. The Ek field set to 1 indicates that a PCMAX,f,c for assumed PUSCH field for the kth Serving Cell is reported.

· A single octet Ek bitmap is included if the total number of Serving Cells for which Ci field set to 1 is greater than 0 and less than 9; a two octets Ek bitmap is included if the total number of Serving Cells for which Ci field set to 1 is greater than 8 and less than 17; a three octets Ek bitmap is included if the total number of Serving Cells for which Ci field is set to 1 is greater than 16 and less than 25; a four octets Ek bitmap is included if the total number of Serving Cells for which Ci field set to 1 is greater than 24; Ek bitmap is not included if the total number of Serving Cells for which Ci field is set to 1 is zero.
An example is shown in figure 2. Let’s say Ci bit is set to 1 for PCell and serving cells with  ServCellIndex 2 and 9. A single octet Ek bitmap is included. E0 corresponds to PCell, E1 corresponds to Serving cell with ServCellIndex 2 and E2 corresponds to Serving cell with ServCellIndex 9. Note that in the same scenario, existing design includes 4 octets Ei bitmap.

[image: image3.emf]E

0

E

1

E

2

E

3

E

4

E

5

E

6

E

7

E

8

E

9

E

10

E

11

E

12

E

13

E

14

E

15

E

16

E

17

E

18

E

19

E

20

E

21

E

22

E

23

E

24

E

25

E

26

E

27

E

28

E

29

E

30

E

31

R

C

1 

= 1 

 

C

2 

= 1

C

3

C

4

C

5

C

6

C

7

C

8

C

9 

= 1

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

E

0

E

1

E

2

E

3

E

4

E

5

E

6

E

7

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

Proposed


Figure 2

Proposal 1: For the Multiple Entry PHR with assumed PUSCH MAC CE: 
· Ek field corresponds to the kth Serving Cell for which Ci field is set to 1. 
· This field indicates the presence of a PCMAX,f,c for assumed PUSCH field for the Serving Cell. The Ek field set to 1 indicates that a PCMAX,f,c for assumed PUSCH field for the kth Serving Cell is reported.
Proposal 2: Adopt the TP in annexure.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: For the Multiple Entry PHR with assumed PUSCH MAC CE: 
· Ek field corresponds to the kth Serving Cell for which Ci field is set to 1. 
· This field indicates the presence of a PCMAX,f,c for assumed PUSCH field for the Serving Cell. The Ek field set to 1 indicates that a PCMAX,f,c for assumed PUSCH field for the kth Serving Cell is reported.
Proposal 2: Adopt the TP in annexure.
4 TP (TS 38.321)
6.1.3.79
Multiple Entry PHR with assumed PUSCH MAC CE

The Multiple Entry PHR with assumed PUSCH MAC CE is identified by a MAC subheader with eLCID as specified in Table 6.2.1-2.

It has a variable size, and includes the bitmap, a Type 2 PH field , an octet containing the associated PCMAX,f,c field (if reported) and an octet containing the associated PCMAX,f,c field for assumed PUSCH (if reported) for SpCell of the other MAC entity; a Type 1 PH field, an octet containing the associated PCMAX,f,c field (if reported) and an octet containing the associated PCMAX,f,c field for assumed PUSCH (if reported) for the PCell. It further includes, in ascending order based on the ServCellIndex, one or multiple of Type X PH fields, octets containing the associated PCMAX,f,c fields (if reported) and octets containing the associated PCMAX,f,c fields for assumed PUSCH (if reported) for Serving Cells other than PCell indicated in the bitmap. X is either 1 or 3 according to TS 38.213 [6] and TS 36.213 [17].

The presence of Type 2 PH field for SpCell of the other MAC entity is configured by phr-Type2OtherCell with value true.

A single octet Ci bitmap is used for indicating the presence of PH per Serving Cell when the highest ServCellIndex of Serving Cell with configured uplink is less than 8, otherwise four octets are used.

A single octet Ek bitmap is included if the total number of Serving Cells for which Ci field set to 1 is greater than 0 and less than 9; a two octets Ek bitmap is included if the total number of Serving Cells for which Ci field set to 1 is greater than 8 and less than 17; a three octets Ek bitmap is included if the total number of Serving Cells for which Ci field is set to 1 is greater than 16 and less than 25; a four octets Ek bitmap is included if the total number of Serving Cells for which Ci field set to 1 is greater than 24; Ek bitmap is not included if the total number of Serving Cells for which Ci field is set to 1 is zero.
The MAC entity determines whether PH value for an activated Serving Cell is based on real transmission or a reference format by considering the configured grant(s) and downlink control information which has been received until and including the PDCCH occasion in which the first UL grant for a new transmission that can accommodate the MAC CE for PHR as a result of LCP as defined in clause 5.4.3.1 is received since a PHR has been triggered if the PHR MAC CE is reported on an uplink grant received on the PDCCH or until the first uplink symbol of PUSCH transmission minus PUSCH preparation time as defined in clause 7.7 of TS 38.213 [6] if the PHR MAC CE is reported on a configured grant.
For a band combination in which the UE does not support dynamic power sharing, the UE may omit the octets containing Power Headroom field and PCMAX,f,c field for Serving Cells in the other MAC entity except for the PCell in the other MAC entity and the reported values of Power Headroom and PCMAX,f,c for the PCell are up to UE implementation.
The PHR MAC CEs are defined as follows:

-
Ci: This field indicates the presence of a PH field for the Serving Cell with ServCellIndex i as specified in TS 38.331 [5]. The Ci field set to 1 indicates that a PH field for the Serving Cell with ServCellIndex i is reported. The Ci field set to 0 indicates that a PH field for the Serving Cell with ServCellIndex i is not reported;

-
Ek: This field indicates the presence of a PCMAX,f,c for assumed PUSCH field for the kth Serving Cell for which Ci field is set to 1. The Serving Cells for which Ci field is set to 1 are indexed sequentially starting with PCell and followed by other serving cells in ascending order of ServCellIndex i as specified in TS 38.331 [5]. The Ek field set to 1 indicates that a PCMAX,f,c for assumed PUSCH field for the kth Serving Cell is reported. The Ei field set to 0 indicates that a PCMAX,f,c for assumed PUSCH field for the kth Serving Cell is not reported. For the E-UTRA Serving Cell, the corresponding Ek field is set to 0;

-
R: Reserved bit, set to 0;

-
V: This field indicates if the PH value is based on a real transmission or a reference format. For Type 1 PH, the V field set to 0 indicates real transmission on PUSCH and the V field set to 1 indicates that a PUSCH reference format is used. For Type 2 PH, the V field set to 0 indicates real transmission on PUCCH and the V field set to 1 indicates that a PUCCH reference format is used. For Type 3 PH, the V field set to 0 indicates real transmission on SRS and the V field set to 1 indicates that an SRS reference format is used. Furthermore, for Type 1, Type 2, and Type 3 PH, the V field set to 0 indicates the presence of the octet containing the associated PCMAX,f,c field and the MPE field, and the V field set to 1 indicates that the octet containing the associated PCMAX,f,c field and the MPE field is omitted;

-
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 6.1.3.8-1 (the corresponding measured values in dB for the NR Serving Cell are specified in TS 38.133 [11] while the corresponding measured values in dB for the E-UTRA Serving Cell are specified in TS 36.133 [12]);

-
P: If mpe-Reporting-FR2 is configured and the Serving Cell operates on FR2, the MAC entity shall set this field to 0 if the applied P-MPR value, to meet MPE requirements, as specified in TS 38.101-2 [15], is less than P-MPR_00 as specified in TS 38.133 [11] and to 1 otherwise. If mpe-Reporting-FR2 is not configured or the Serving Cell operates on FR1, this field indicates whether power backoff is applied due to power management (as allowed by P-MPRc as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16]). The MAC entity shall set the P field to 1 if the corresponding PCMAX,f,c field would have had a different value if no power backoff due to power management had been applied;

-
PCMAX,f,c: If present, this field indicates the PCMAX,f,c (as specified in TS 38.213 [6]) for the NR Serving Cell and the PCMAX,c or P̃CMAX,c (as specified in TS 36.213 [17]) for the E-UTRA Serving Cell used for calculation of the preceding PH field. The reported PCMAX,f,c and the corresponding nominal UE transmit power levels are shown in Table 6.1.3.8-2 (the corresponding measured values in dBm for the NR Serving Cell are specified in TS 38.133 [11] while the corresponding measured values in dBm for the E-UTRA Serving Cell are specified in TS 36.133 [12]);

-
PCMAX,f,c for assumed PUSCH: If present, this field indicates the PCMAX,f,c for assumed PUSCH(as specified in TS 38.213 [6]) for the NR Serving Cell. The reported PCMAX,f,c and the corresponding nominal UE transmit power levels are shown in [Table 6.1.3.8-2] (the corresponding measured values in dBm for the NR Serving Cell are specified in TS 38.133 [11];

-
MPE: If mpe-Reporting-FR2 is configured, and the Serving Cell operates on FR2, and if the P field is set to 1, this field indicates the applied power backoff to meet MPE requirements, as specified in TS 38.101-2 [15]. This field indicates an index to Table 6.1.3.8-3 and the corresponding measured values of P-MPR levels in dB are specified in TS 38.133 [11]. The length of the field is 2 bits. If mpe-Reporting-FR2 is not configured, or if the Serving Cell operates on FR1, or if the P field is set to 0, R bits are present instead.
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