Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG2 #100
R2-1712246
Reno, USA, 27th November – 1st December, 2017

Agenda Item:
10.3.1.12
Source:
OPPO
Title:
Power headroom report MAC CE
Document for:
Discussion, Decision

1 Introduction

In last meeting, regarding the discussion of PHR, some agreements were made:

Agreements

1    RAN2 designs NR PHR format with assumption that the field PH is 6-bit, as in LTE.

2    RAN2 sends an LS to RAN1 and RAN4 to inform the decision.

1 As in LTE, V field is used in NR to indicate whether PH is based on real transmission or a reference format, and the presence of the PCMAX,c octet.

2 NR supports PHR format consisting of bitmap, type 2 PH subfield for PCell, type 2 PH subfield for either PUCCH SCell or PSCell, and type 1 PH subfields in the ascending order of ServCellIndex.

3 The presence of type 2 PH is explicitly configured by RRC signalling. 

6
One octet of 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.  Editor’s note “it depends on whether we support 32 carriers”

7
P field indicates whether the MAC entity applies power backoff due to power management. 

8
For EN-DC the assumption is that the cell index space is shared between LTE and NR.  [CB for CP] 

9
FFS For EN-DC how to ensure we are referring to the right specification for the PHR table  

In the main session, there was a comeback with the following assumption:

· For EN-DC the assumption is that the cell index space is shared between LTE and NR
In this contribution, we discussion how to design the PHR MAC CE given the assumption for EN-DC and NR-DC case.
2 Discussion
For the DC PHR MAC CE defined in TS 36.321, there is a bitmap defined for all serving cells of all MAC entities, the PH is placed in the MAC CE following the ascending order based on the ServCellIndex defined in TS36.331.
One octet with Ci fields 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. When Type 2 PH is reported for the PCell, the octet containing the Type 2 PH field is included first after the octet(s) indicating the presence of PH per cell (PSCell and all SCells of all MAC entities) and followed by an octet containing the associated PCMAX,c field (if reported). Then after that, when Type 2 PH is reported for the PSCell, the octet containing the Type 2 PH field is included followed by an octet containing the associated PCMAX,c field (if reported). Then follows an octet with the Type 1 PH field and an octet with the associated PCMAX,c field (if reported), for the PCell. And then follows in ascending order based on the ServCellIndex [8] an octet with the Type x PH field, wherein x is equal to 3 when the ul-Configuration-r14 is configured for this serving cell, x is equal to 1 otherwise, and an octet with the associated PCMAX,c field (if reported), for all serving cells of all MAC entities indicated in the bitmap.

The Dual Connectivity PHR MAC Control Element is defined as follows:

-
Ci: this field indicates the presence of a PH field for the serving cell of any MAC entity, except the PCell, with SCellIndex i as specified in [8]. The Ci field set to "1" indicates that a PH field for the serving cell with SCellIndex i is reported. The Ci field set to "0" indicates that a PH field for the serving cell with SCellIndex i is not reported;

Observation 1 For DC PHR MAC CE in LTE, the bitmap is defined to indicate the presence of the PH for all serving cells of all MAC entities. The indication is based on the ascending order of the ServCellIndex defined in TS 36.331.
During last RAN2 meeting, there is an assumption that for EN-DC the cell index space is shared between LTE and NR. In RAN2 #98 meeting, it was agreed that the SN can decides the PSCell.

Agreements for all MR-DC options:


1)
SN decides the PSCell
2)
For SCG cell addition case MN provides measurements to SN (for deciding PSCell)

3)
RRC inter node messages (outside of the UE configuration that is exchanged) are used for UE capability coordination related fields

FFS whether we have a concept of source and target, and if so whether SN/MN is considered as source/target for MR-DC.

4)
MN can initiate UE capability re-negotiation (as SN can do)

It was further agreed in RAN2 NR Ad Hoc #2 meeting that MN provides measurement results rather than explicitly indicating the SCG cell to be added, and no further SCG cell related parameters need to be exchanged
Agreements related to SCG cell related parameters (at least for EN-DC)

1
RAN2 confirm that MN only initiates SN addition/ release i.e. that MN initiated SCG addition/ release is not supported

2.1
(At SN addition) MN provides measurement results rather than explicitly indicating the SCG cell to be added
2.2
No further SCG cell related parameters(beyond the measurements) need to be exchanged (i.e. no need for inter-node signalling regarding SCG cell addition assuming UE capability related info is indicated differently)
3
Measurement results provided by MN to SN at SN addition are specified by RRC (inter node message). FFS whether encoding of measurements is defined in NR or LTE RRC.
Observation 2 In NR, SN decides the PSCell and SCG Cell by itself, i.e., the MN initiated SCG addition/release is not supported.

Observation 3 In NR, no need for inter-node signalling regarding SCG cell addition, i.e. MN is not necessarily aware the SCell index.

Based on the above observations and the assumption made in last meeting, if we still reuse the way of DC PHR MAC CE, there will be ambiguity issue for the MAC CE in the case when MN and SN assign the same SCell index for different serving cell.
Observation 4 For MR-DC and NR-DC, the LTE DC PHR MAC CE is not applied since the MN and SN may assign the same SCell index for different SCell.

There are two options for handling this issue:

· Option 1: MN and SN perform semi-static coordination on the usage of SCell index and make the SCell index unique within UE, i.e., MN will not assign SCell index which has been used by SN and vice versa: 

a. Note that there is on-going Email discussion [1] to handle the SCGConfigInfo inter-node RRC message. In the discussion, companies are discussing whether SCG cell identity range is a potential candidate not in the SCGConfigInfo. If so, MN may indicate SN, i.e., the lowest identity available for use by SN, e.g., SN can use range N to 31.

· Option 2: No need for inter-node signalling regarding SCG cell usage, the cell index space (1..31) is shared between MN and SN, they can assign the same SCell index for its SCell:

The pros and cons of these two options are summarized as follows:

Table 1 The pros and cons for Option 1 and Option 2
	
	Option 1
	Option 2

	Pros
	· LTE DC PHR MAC CE can be reused
	· No need inter-node signalling on SCG cell related parameters.
· No need to revert previous CP agreements on EN-DC structure.

	Cons
	· Cause inter-node RRC message overhead

· Revert the previous agreements made by RAN2 CP session, i.e., SCG cell related parameters needs to be exchanged.
	· LTE DC PHR MAC CE format should be updated, specifically the bitmap in the MAC CE


If we choose option 1, there is no UP work for this issue since the PHR MAC CE can reuse LTE PHR MAC CE, it’s the CP which needs to handle the inter-node RRC message, i.e., SCell index range to be defined in the SCGConfigInfo. If we choose option 2, CP’s agreements can be kept, but UP needs to define the new PHR MAC CE to handle the scell index ambiguity.

Proposal 1 RAN2 is kindly asked to take the decision on either option 1 (defining inter-node RRC message) or option 2 (defining PHR MAC CE).
If option 2 is chosen by RAN2, we think we don't need to change too much based on the current UP agreements on the PHR MAC CE. 
One option is, if highest SCell index is less than 8, we can have two octet(s), the first one is for MN SCell index and the second one is for SN SCell index. Otherwise, we can have eight octet(s), the first four octets are for MN SCell and the second one is for SN SCell index. 

For one example, if the SCell index is {2,3,4,4,5,5,7}, for which {2,3,4,5} belongs to MN and {4,5,7} belongs to SN. We denote MN2 as the SCell index 2 for MN and SN2 as the SCell index 2 for SN. In this case, two octets are used as follows:
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Figure 1 Bitmap in PHR MAC CE when the highest SCellIndex of SCell with configured uplink is less than 8
For another example, if the SCell index is {2,2,3,3,4,4,5,5,12,23}, for which {2,3,4,5,12} belongs to MN and {2,3,4,5,23} belongs to SN. We denote MN2 as the SCell index 2 for MN and SN2 as the SCell index 2 for SN. In this case, two octets are used as follows:
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Figure 2 Bitmap in PHR MAC CE when the highest SCellIndex of SCell with configured uplink is larger than or equal to 8
Proposal 2 If option 2 is chose, two bitmaps are included in the new PHR MAC CE bitmap. One is for indicating the presence of PH per SCell belonging to MN, the other is for indicating the presence of PH per SCell belonging to SN.

Proposal 3 If option 2 is chose, adopt the text proposal in Annex 4 for DC PHR MAC CE in NR.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
For DC PHR MAC CE in LTE, the bitmap is defined to indicate the presence of the PH for all serving cells of all MAC entities. The indication is based on the ascending order of the ServCellIndex defined in TS 36.331.
Observation 2
In NR, SN decides the PSCell and SCG Cell by itself, i.e., the MN initiated SCG addition/release is not supported.
Observation 3
In NR, no need for inter-node signalling regarding SCG cell addition, i.e. MN is not necessarily aware the SCell index.
Observation 4
For MR-DC and NR-DC, the LTE DC PHR MAC CE is not applied since the MN and SN may assign the same SCell index for different SCell.
Proposal 1
RAN2 is kindly asked to take the decision on either option 1 (defining inter-node RRC message) or option 2 (defining PHR MAC CE).
Proposal 2
If option 2 is chose, two bitmaps are included in the new PHR MAC CE bitmap. One is for indicating the presence of PH per SCell belonging to MN, the other is for indicating the presence of PH per SCell belonging to SN.
Proposal 3
If option 2 is chose, adopt the text proposal in Annex 4 for DC PHR MAC CE in NR.


4 Annex text proposal to TS 38.321

6.1.3.6a
Dual Connectivity Power Headroom Report MAC Control Element

The Dual Connectivity Power Headroom Report (PHR) MAC control element is identified by a MAC PDU subheader with LCID as specified in table 6.2.1-2. It has a variable size and is defined in Figure 6.1.3.6a-1 and Figure 6.1.3.6a-2. Two octets with Ci fields is used for indicating the presence of PH per SCell when the highest SCellIndex of SCell with configured uplink is less than 8, otherwise eight octets are used. When two octets are used, the first octet is used for indicating the presence of PH per MN SCell and the second octet is used for indicating the presence of PH per SN SCell. When eight octets are used, the first four octets are used for indicating the presence of PH per MN SCell and the second four octets are used for indicating the presence of PH per SN SCell. When Type 2 PH is reported for the PCell, the octet containing the Type 2 PH field is included first after the octet(s) indicating the presence of PH per cell (PSCell and all SCells of all MAC entities) and followed by an octet containing the associated PCMAX,c field (if reported). Then after that, when Type 2 PH is reported for the PSCell, the octet containing the Type 2 PH field is included followed by an octet containing the associated PCMAX,c field (if reported). Then follows an octet with the Type 1 PH field and an octet with the associated PCMAX,c field (if reported), for the PCell. And then follows in ascending order based on the ServCellIndex [TS 38.331] an octet with the Type x PH field, wherein x is equal to 3 when the ul-Configuration-r14 is configured for this serving cell, x is equal to 1 otherwise, and an octet with the associated PCMAX,c field (if reported), for all MN serving cells indicated in the first bitmap. And then follows in ascending order based on the ServCellIndex [8] an octet with the Type x PH field, wherein x is equal to 3 when the ul-Configuration-r14 is configured for this serving cell, x is equal to 1 otherwise, and an octet with the associated PCMAX,c field (if reported), for all SN serving cells indicated in the second bitmap.

The Dual Connectivity PHR MAC Control Element is defined as follows:

-
Ci in the first bitmap: this field indicates the presence of a PH field for the MN serving cell, except the PCell, with SCellIndex i as specified in [8]. The Ci field set to "1" indicates that a PH field for the serving cell with SCellIndex i is reported. The Ci field set to "0" indicates that a PH field for the serving cell with SCellIndex i is not reported;
-
Ci in the second bitmap: this field indicates the presence of a PH field for the SN serving cell, except the PCell, with SCellIndex i as specified in [38.331]. The Ci field set to "1" indicates that a PH field for the serving cell with SCellIndex i is reported. The Ci field set to "0" indicates that a PH field for the serving cell with SCellIndex i is not reported;
Editor's Note: the [38.331] will be replaced with correct reference number.

-
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, V=0 indicates real transmission on PUSCH and V=1 indicates that a PUSCH reference format is used. For Type 2 PH, V=0 indicates real transmission on PUCCH and V=1 indicates that a PUCCH reference format is used. For Type 3 PH, V=0 indicates real transmission on SRS and V=1 indicates that an SRS reference format is used. Furthermore, for Type 1 ,Type 2 and Type 3 PH, V=0 indicates the presence of the octet containing the associated PCMAX,c field, and V=1 indicates that the octet containing the associated PCMAX,c 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 6.1.3.6-1 (the corresponding measured values in dB can be found in subclause 9.1.8.4 of [9]);
-
P: this field indicates whether power backoff due to power management is applied (as allowed by P-MPRc [10]). The MAC entity shall set P=1 if the corresponding PCMAX,c field would have had a different value if no power backoff due to power management had been applied;
-
PCMAX,c: if present, this field indicates the PCMAX,c or 
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[2] used for calculation of the preceding PH field. The reported PCMAX,c and the corresponding nominal UE transmit power levels are shown in Table 6.1.3.6a-1 (the corresponding measured values in dBm can be found in subclause 9.6.1 of [9]).
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Figure 6.1.3.6a-1: Dual Connectivity PHR MAC Control Element
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Figure 6.1.3.6a-2: Dual Connectivity PHR MAC Control Element supporting 32 serving cells with configured uplink
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