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1 Introduction
When PHR is transmitted during a new transmission, PH of all activated cells should be considered. In this contribution, we will identify some issues regarding to the current descriptions of how to determine the PH value types.
2 Discussion
In NR, multiple PUSCH durations are introduced. On one hand, it is difficult to determine whether there is transmission on other cells before the transmission of PHR. On the other hand, the PH value type needs to be determined before transmission of PHR, in order to perform LCP procedure.

In the latest TS38.321 [1], the determination of PH value type is specified as below:
	The MAC entity 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.


In general, regarding the above text about determination of PH value type, we think at least the following three aspects need to be addressed:
· The configured grant is not taken into consideration when choosing UL grant to transmit PHR and when determining the PH value type.
· If there is no PDCCH occasion including UL grant between the trigger and the transmission of PHR, there is no reference time point for the UE to decide which DCI(s) need to considered.
· The UE considers all the received DCI, which is not accurate. Only DCI for UL grant scheduling has impacts on PHR value type.
The detailed analysis will be given separately in the following sections. 
2.1 Grant for PHR transmission
For the first issue, according to the current specs, the description “the PDCCH occasion in which the first UL grant for a new transmission is received” is vague and inappropriate. For instance, the Figure 1, whether the PDCCH occasion including the earliest UL grant (T1) or the earliest PDCCH occasion scheduling a UL grant (T2) makes more sense.
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Figure 1: Choosing UL grant for PHR transmission
In above case, Grant 2 is the first grant for a new transmission which seems closer to description in the specs. And the intension of the description is to use the first grant to transmit PHR. However, if “the PDCCH occasion” refers to T2, by the time PDCCH 1 is received, how UE can know when PDCCH 2 will be received? Even if UE waits until PDCCH 2 is received, what happens if there is more grants to come on other cells? Should the UE wait all the time? It is obvious that UE will never be sure which grant is the first grant. Thus, UE cannot decide when to begin to perform LCP or MAC PDU assembly for PHR transmission according to the current specs. 

Observation 1: UE cannot decide which grant is the first grant and the current specs is not clear about which grant to transmit PHR.

Therefore, UE needs first to decide which grant to use for PHR transmission. For dynamic grant, as there is no strict latency requirement for PHR, the simplest way is to send PHR on the grant associated with the first PDCCH occasion for a new transmission since a PHR has been received. For configured grant, though, the situation becomes complicated. How does UE decide which grant to use for PHR between a configured grant and a dynamic grant? In the current specs, there is no clear rules for choosing UL grant for PHR transmission. As it may take a long time to discuss the rule of choosing UL grant for PHR and PHR is not latency-sensitive, which grant is chosen for PHR transmission should be left to UE implementation.
Proposal 1: Configured grant can be used to transmit PHR as well as dynamic grant. And it is UE implementation to decide which grant to use for PHR transmission.

Besides, when determining the PH value type, not only dynamic grant should be considered, but also configured grant should be considered. Configured grant which overlaps with the PHR transmission in time domain also impacts the PH value type determination. Therefore, we propose:

Proposal 2: When determining the PH value type, UE should consider the configured UL grant which overlaps with the PHR transmission in time domain.
2.2 Which DCI(s) need to be considered
For the second issue, according to the current procedure, if there is no PDCCH occasion including UL grant between the trigger and the transmission of PHR, there is no reference time point for the UE to decide which DCI(s) need to considered. This case is showed in Figure 2: PDCCH 1 is received before PHR is triggered and there is no “PDCCH occasion since a PHR has been triggered” as described in the specs. Therefore UE cannot find a reference point in this case.
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Figure 2: Case with no reference point
In fact, after the confirmation of the grant for PHR transmission, the determining time of the PH value type on each cell should be the moment when MAC PDU assembly for the grant begins, which is similar to BSR procedure. On one hand, this time reference point always exists when the grant is chosen. On the other hand, PHR size should be settled before the MAC PDU assembly as the size shouldn’t be change once the MAC PDU assembly begins. Thus we have the following proposal:
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Figure 3: Time for PH value type determination

Proposal 3: The DCI(s) including UL grant received until and including MAC PDU assembly for the UL grant used for PHR transmission need to be considered for PH value type determination.

3 Proposals
Based on the discussion in this paper, we have the following observation and proposals:
Observation 1: UE cannot decide which grant is the first grant and the current specs is not clear about which grant to transmit PHR.
Proposal 1: Configured grant can be used to transmit PHR as well as dynamic grant. And it is UE implementation to decide which grant to use for PHR transmission.
Proposal 2: When determining the PH value type, UE should consider the configured UL grant which overlaps with the PHR transmission in time domain.
Proposal 3: The DCI(s) including UL grant received before initiating MAC PDU assembly for the UL grant used for PHR transmission need to be considered for PH value type determination.

The corresponding CR is provided in [2]. 

4 References
[1] 3GPP TS38.321 V15.3.0
[2] R2-1813889, Corrections to determination of PH value type in 38.321, Huawei, HiSilicon
3GPP


Cell 1
Time
T2: PDCCH occasion 1
T0: PHR is triggered
Grant 1 for PHR
LCP for Grant1
Determination of PH value type



Cell 1
Time
T1: PDCCH occasion 1
T0: PHR is triggered
Grant 1 for PHR



Cell 1
Cell 2
T1: PDCCH occasion 1
T0: PHR is triggered
T2: PDCCH occasion 2
Time
Grant 1
Grant 2
Cofigured Grant
Cofigured Grant
Cell 3
Cofigured Grant



