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1. Introduction
At RAN2#AdHoc 1807, companies have discussed how to determine the PH value in CA, i.e., based on a real PUSCH transmission or a reference format [1]. The decision was postponed. The detailed discussions are highlighted as below
R2-1809580	Further consideration on determination of the PH value type	Huawei, HiSilicon	discussion	Rel-15	NR_newRAT-Core
· Lenovo think that CG indeed need to be mentioned.
· LG think we don’t need any text at all in MAC specifying the type for generation of PHR
· QC think that MAC can determine the type as MAC has all information. QC agrees CG need to be taken into account and the LCP part is correct. 
· Samsung think the main point is to allow UE implementation to choose what type to report.
· Nokia wonders what are the problems. 
· Two problems a) current text refers to PDCCH occasion of the first UL grant, b) CG is not taken into account. 
· Huawei think we can refer to LCP even though it is implementation dependant
· Nokia think that UE processing time is specified in L1 and that can be used here. 
· LG want to think about this, and check the timing specified in L1. 
Postpone to next meeting

We give our analyses and propose corresponding solutions in this paper.
1. Discussions
In case CA, a UE can be configured with multiple serving cells and each of them may be configured with different numerology and PUSCH transmission duration. One example is shown in Figure 1.
[image: ]
Figure 1. PHR value trigger and report in CA
In this example, a UE is configured with 2 serving cells, i.e., Cell 1 and Cell 2. Cell 1 is configured with a long slot, while Cell 2 is configured with a short slot. A PHR event is triggered at the time t0 (slot n). Later on, the UE first receives a grant in Cell 1 at the time t11 (slot n+1), the UE decides to transmit the PHR in Cell 1. After the LCP and multiplexing procedure, the PUSCH data including the PHR MAC CE is transmitted at the time t12 (slot n+3) in Cell 1. Meanwhile, the UE receives a second grant in Cell 2 at the time t21 (slot m+3), which is earlier than the time when the LCP is started in Cell 1. Its corresponding transmission is started at t22 (slot m+4) in Cell 2. 
In the existing MAC spec, the UE MAC can determine the PH value based on the check that is highlighted as below
UE determines whether PH value for an activated Serving Cell is based on real transmission or a reference format by considering the downlink control information which has been received until and including the PDCCH occasion in which the first UL grant for a new transmission is received since a PHR has been triggered.
1. [bookmark: _Toc521332692][bookmark: _Toc520299142][bookmark: _Toc525048898]In CA, the UE determines whether a real or virtual PH value shall be applied for an active serving cell by considering the grant which has been received until and including the PDCCH occasion when the first UL grant for a new transmission is received since the PHR has been triggered.
We have observed several issues which are summarized as below.
Issue 1:  the check should be only applied to serving cells in the same CG. 
The check is only applicable to CA. In other words, it is applicable to the serving cells belonging to the same cell group (CG). For DC, a PHR can be triggered in the MAC entity in either of two CGs, when this MAC entity has UL resources allocated for a new transmission, the MAC entity determines the PH value for every serving cell in that CG according to above check.; at the same time, the MAC entity determines PH value types for every cell in the other CG based on the parameter phr-ModeOtherCG. In more details, if the serving cell in the other CG has avaialble resources for transmission, and the parameter phr-ModeOtherCG is set as real, the MAC entity applies a real PH value for this serving cell. Otherwise, a virtual PH value is applied instead for this serving cell.
1. [bookmark: _Toc521332693][bookmark: _Toc525048899]In DC, the UE determines whether a real or virtual PH value shall be applied for an active serving cell in the other CG based on the parameter phr-ModeOtherCG.
1. [bookmark: _Toc521590289][bookmark: _Toc521590248][bookmark: _Toc521332685][bookmark: _Toc520970566][bookmark: _Toc520299145][bookmark: _Toc520216853][bookmark: _Toc520216818][bookmark: _Toc525048907]Update the existing specification regarding how to determine the PH value type to state that the check is only applicable to cells belonging to the same CG.
Issue 2:  the current texts refer to the PDCCH occasion in which the first UL grant for a new transmission. It means that the UE would report a virtual PH for Cell 2 in the example, although there is a real PUSCH transmission in Cell 2 while the PHR is transmitted. To increase the use of the PHR in the network the decision between virtual and real PHR must be taken as late as possible and must be made at a known point in time. As the processing time is known, that can be used to define this point in time, however, it might be even better to consider the latest point in time that the grant can be transmitted on PDCCH for scheduling the PUSCH. This way the processing time is transparent to MAC and it should make for a simpler specification. In this way, the UE MAC would then report a real PH value for Cell 2, this gives a more accurate PHR and is beneifical to improve resource efficiency for uplink scheduling and link adaptation.
1. [bookmark: _Toc521590290][bookmark: _Toc521590249][bookmark: _Toc521332686][bookmark: _Toc520970567][bookmark: _Toc520299146][bookmark: _Toc525048908]Instead of referring to “the PDCCH occasion for the first UL grant”, the UE MAC refers to “the latest point in time when the grant can be transmitted on PDCCH” on the CC which is selected for PHR transmission.
Issue 3: another issue was also discussed in [1], which is concerning whether a configured grant shall be considered in the determination of PH value for an active serving cell. We think it is natural to also consider the configured grant for an serving cell in which the UE doesn’t receive a dynamic grant. Concerning PHR report, the UE MAC doesn’t need to distinguish a configured grant from a dynamic grant for an serving cell. 
1. [bookmark: _Toc520216819][bookmark: _Toc520216854][bookmark: _Toc520299147][bookmark: _Toc520970568][bookmark: _Toc521332687][bookmark: _Toc521590250][bookmark: _Toc521590291][bookmark: _Toc525048909]The UE MAC also considers the configured grant for an activated serving cell for determination of the PH value in case there is no dynamic grant is received for that cell since a PHR is triggered.
[bookmark: _Toc521590143][bookmark: _Toc525047983]We have also proposed a corresponding CR in [2].

[bookmark: _Toc465844068][bookmark: _Toc465844075][bookmark: _Toc465844076][bookmark: _Toc465844077][bookmark: _Toc465844078][bookmark: _Toc465844079]Conclusion
We have observed:
Observation 1	In CA, the UE determines whether a real or virtual PH value shall be applied for an active serving cell by considering the grant which has been received until and including the PDCCH occasion when the first UL grant for a new transmission is received since the PHR has been triggered.
Observation 2	In DC, the UE determines whether a real or virtual PH value shall be applied for an active serving cell in the other CG based on the parameter phr-ModeOtherCG.

We propose:
Proposal 1	Update the existing specification regarding how to determine the PH value type to state that the check is only applicable to cells belonging to the same CG.
Proposal 2	Instead of referring to “the PDCCH occasion for the first UL grant”, the UE MAC refers to “the latest point in time when the grant can be transmitted on PDCCH” on the CC which is selected for PHR transmission.
Proposal 3	The UE MAC also considers the configured grant for an activated serving cell for determination of the PH value in case there is no dynamic grant is received for that cell since a PHR is triggered.
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