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Introduction
This contribution addresses two minor issues identified in the open issue list from the MAC rapporteur and an additional minor issue related to PHR.
Open issue 4.2.2-1 – MAC entity in SCG for 2x
This part addresses the issue: [Issue 4.2.2-1] RAN2 needs to decide whether to have a scenario with no MAC entity in SCG (i.e. 2x). If not, no changes are required.
The architecture option “2x” was never properly defined and merely a working name to denote an MCG DRB with PDCP terminated in the SN, shown in the figure below. From the UE perspective, this MCG DRB is seen as an MCG DRB assigned with a S-KgNB. As this is an MCG DRB there is no SCG configured for the UE. There is no need for an SCG MAC in this case and the issue can be close without any further action.


From TS 37.340: Figure 4.2.2-3: Network side protocol termination options for MCG, SCG and split bearers in MR-DC with EPC (EN-DC).
[bookmark: _Toc506124723][bookmark: _Toc506465371][bookmark: _Toc506469037][bookmark: _Toc506469074]Close Open issue 4.2.2-1 without any further action.
Open issue 5.16-2 – SUL switch
[bookmark: _Ref178064866]Discussion
This part addresses the open issue: [Issue 5.16-2] The meaning of 'SUL switch' might need to be clarified/ elaborated (subject to RAN1).
The Supplementary UL carrier can be configured as a complement to the normal UL carrier (NUL). Switching between the normal carrier and the SUL carrier means that the UL transmissions move from the PUSCH on one carrier to the other carrier. This is done via an indication in DCI. We believe that this should be clarified in 38.321 section 5.15. 
[bookmark: _Toc505775297][bookmark: _Toc505801197][bookmark: _Toc506124724][bookmark: _Toc506465372][bookmark: _Ref190406817][bookmark: _Toc226862296][bookmark: _Toc347823621][bookmark: _Toc347824073][bookmark: _Toc347824246][bookmark: _Toc506469038][bookmark: _Toc506469075]Close Open issue 5.16-2 and agree to the text proposal in section 3.2.
[bookmark: _Ref189046994]Text Proposal
The text proposal is written on top of R2-1801546 which is the running CR for 38.321.
[bookmark: _Toc502437831]5.16	SUL operation
The gNB may configure a serving cell with a supplementary uplink (SUL) in addition to the normal uplink (NUL). Switching between NUL and SUL means that the UL transmissions move from the PUSCH on one uplink carrier to the PUSCH on the other uplink carrier. This is done via an indication in the uplink grant. If the MAC entity receives an uplink grant indicating a SUL switch while a Random Access procedure is ongoing, the MAC entity shall ignore the uplink grant.
The MAC entity shall not perform SUL switch while having an ongoing Random Access procedure.
The Serving Cell configured with supplementaryUplink belongs to a single TAG.
Minor issue related to PHR format
Discussion
When a UE is configured with EN-DC it may be configured with multiplePHR. This parameter makes the UE transmit a PHR containing information about the PH for all cells in both cell groups and it is transmitted to both eNB and gNB when scheduled on PUSCH. The PHR is transmitted using the Multiple Entry PHR format.
For single-TX UEs it is likely that the power is split equally between LTE and NR, giving at most 20 dBm to each. This makes it likely that the UE is UL power limited. Under these circumstances, it might be useful not to configure the UE with multiplePHR. If the UE is only configured with the PScell in the SCG, the Single Entry PHR format will be used (see figure below).


From TS 38.321: Figure 6.1.3.8-1: Single Entry PHR MAC CE
This figure refers to “PCell” which in this example would result in the PH of PCell of the MCG to be reported, even if the PHR is transmitted on the SCG. This is an oversight, and instead the correct term should be “SpCell” so the PH of the PCell of the SCG can be reported.
[bookmark: _Toc506124725][bookmark: _Toc506465373][bookmark: _Toc506469039][bookmark: _Toc506469076]Correct the PHR procedure such that the PH of the SpCell (and not the PCell) is included in the Single Entry PHR format.
Text proposal
This text proposal is written on top of the Running CR for TS 38.321 which is found in R2-1801546.

[bookmark: _Toc502437817]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 of the SpCellPCell;
3>	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 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: _Toc502437845]6.1.3.8	Single Entry PHR MAC CE
The Single Entry PHR MAC CE is identified by a MAC PDU subheader with LCID as specified in Table 6.2.1-2. It has a fixed size and consists of two octet defined as follows (figure 6.1.3.8-1):
-	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 6.1.3.8-1 below (the corresponding measured values in dB are specified in TS 38.133 [11]);
-	PCMAX,c: this field indicates the PCMAX,c (as specified in TS 38.213 [6]) used for calculation of the preceding PH field. The reported PCMAX,c and the corresponding nominal UE transmit power levels are shown in Table 6.1.3.8-2 (the corresponding measured values in dB are specified in TS 38.133 [11]).



Figure 6.1.3.8-1: Single Entry PHR MAC CE
Conclusion
Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	Close Open issue 4.2.2-1 without any further action.
Proposal 2	Close Open issue 5.16-2 and agree to the text proposal in section 3.2.
Proposal 3	Correct the PHR procedure such that the PH of the SpCell (and not the PCell) is included in the Single Entry PHR format.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]R2-1801546, General corrections on TS 38.321, Samsung
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