3GPP TSG RAN WG1 Meeting #102-e	R1-2005493
e-Meeting, August 17th – 28th, 2020
Source:	ZTE
Title:	Discussion on determining PHR for PUSCH in CA
Agenda Item:	7.1
Document for:	Discussion and Decision
1 Introduction
In this contribution, we discuss an issue in determining PHR for CA, and provide our views on this issue. 
2 Discussion
Both configured grant (CG) PUSCH and dynamic scheduled (also called dynamic grant, DG) PUSCH can carry PHR. The timing for determining PHR (also called PHR timing) on DG PUSCH depends on the DCI scheduling the DG PUSCH. On the other hand, the PHR timing on CG PUSCH depends on the moment that the first uplink symbol of the CG PUSCH transmission minus T’proc,2.
In 38.213[1], it describes one situation that the first PUSCH transmission overlaps with the second PUSCH transmission, and the PHR is carried on the first PUSCH transmission. In some cases the second PUSCH transmission is not considered when computing PHR on the first PUSCH as below.
	





If a UE is configured with multiple cells for PUSCH transmissions, the UE does not consider for computation of a Type 1 power headroom report in a first PUSCH transmission that includes an initial transmission of transport block on active UL BWP  of carrier  of serving cell , a second PUSCH transmission on active UL BWP  of carrier  of serving cell  that overlaps with the first PUSCH transmission if 
-	the second PUSCH transmission is scheduled by a DCI format 0_0 or a DCI format 0_1 in a PDCCH received in a second PDCCH monitoring occasion, and
-	the second PDCCH monitoring occasion is after a first PDCCH monitoring occasion where the UE detects the earliest DCI format 0_0 or DCI format 0_1 scheduling an initial transmission of a transport block after a power headroom report was triggered 
or 
-	the second PUSCH transmission is after the first uplink symbol of the first PUSCH transmission minus T'proc,2=Tproc,2 where Tproc,2 is determined according to [6, TS 38.214] assuming d2,1 =1, d2,2=0, and with µDL corresponding to the subcarrier spacing of the active downlink BWP of the scheduling cell for a configured grant if the first PUSCH transmission is on a configured grant after a power headroom report was triggered.
...


Here, the logic should be: if second PUSCH transmission cannot be “seen” before time point of PHR determination, the second PUSCH transmission is not considered when computing PHR on the first PUSCH. For DG second PUSCH transmission, the PDCCH monitoring occasion of the second PUSCH should be used to decide whether the second PUSCH transmission can be “seen” or not; and for CG second PUSCH transmission, the moment that the first uplink symbol of the CG second PUSCH transmission minus T’proc,2 should be used to decide whether the second PUSCH transmission can be “seen” or not.
Next we discuss problems existing in the above text in terms of 2 issues. 
2.1 Issue 1: for dynamic scheduled second PUSCH transmission
In practice, for UE implementation, the Type 1 PHR should be determined according to the monitoring occasion of the DG second PUSCH transmission, regardless of being carried by a DG or CG first PUSCH transmission. But, in current spec, the second PDCCH monitoring occasion is used when the first PUSCH transmission is DG PUSCH, but the second PUSCH transmission is used instead of the second PDCCH monitoring occasion when the first PUSCH transmission is CG PUSCH. That may cause different PHR results, e.g. PCMAX, real or virtual PHR, for a second PUSCH transmission, in the cases that PHR is carried on a DG first PUSCH transmission and on a CG first PUSCH transmission. 
For example, as shown in Figure 1, for a DG second PUSCH transmission, we have the following two different types of UE behavior.
· Case A: If Type 1 PHR is carried on a DG first PUSCH transmission, DCI-2 scheduling the DG second PUSCH transmission is earlier than PHR timing, i.e., DCI-1 scheduling the DG first PUSCH transmission, so the UE should consider the second PUSCH transmission for the computation of PHR in a first PUSCH transmission;
· Case B: If Type 1 PHR is carried on a CG first PUSCH transmission, the DG second PUSCH transmission is later than Tproc,2 before the CG first PUSCH transmission, so the UE does NOT consider the second PUSCH transmission for computation of Type 1 PHR in a first PUSCH transmission.
Tproc,2 is usually shorter than the period from DCI-1 to the DG first PUSCH transmission, which means PHR timing in Case B is later than that in Case A. In another word, UE has more time to collect information (e.g. UL grant) about the DG second PUSCH transmission in Case B than in Case A. There is no reason for a DG second PUSCH transmission can be “seen” at an earlier time (PHR timing for case A) but cannot be “seen” at a later time (PHR timing for case B). Note that Tproc,2 is a long enough time for computing PHR for each CC.


Figure 1 PHR is carried on a DG first PUSCH transmission (Case A) and a CG first PUSCH transmission (Case B)
Observation-1: In current TS38.213, for determining a Type 1 PHR for a second PUSCH transmission that overlaps with a first PUSCH transmission carrying the PHR,
· time point of the second PDCCH monitoring occasion is used when the first PUSCH transmission is DG PUSCH,
· time point of the second PUSCH transmission is used instead when the first PUSCH transmission is CG PUSCH.
Consequently, we have the following proposed text change for correcting timing for a DG second PUSCH transmission. It is expected UEs and networks are implemented in accordance to this TP and therefore there is no real impact on the current UE and network implementation.
Proposed text change 1: {38.213: 7.7.1}
	





If a UE is configured with multiple cells for PUSCH transmissions, the UE does not consider for computation of a Type 1 power headroom report in a first PUSCH transmission that includes an initial transmission of transport block on active UL BWP  of carrier  of serving cell , a second PUSCH transmission on active UL BWP  of carrier  of serving cell  that overlaps with the first PUSCH transmission if 
-	the second PUSCH transmission is scheduled by a DCI format 0_0 or a DCI format 0_1 in a PDCCH received in a second PDCCH monitoring occasion, and
-	the second PDCCH monitoring occasion is after a first PDCCH monitoring occasion where the UE detects the earliest DCI format 0_0 or DCI format 0_1 scheduling an initial transmission of a transport block after a power headroom report was triggered 
or 
-	the second PDCCH monitoring occasionPUSCH transmission is after the first uplink symbol of the first PUSCH transmission minus T'proc,2=Tproc,2 where Tproc,2 is determined according to [6, TS 38.214] assuming d2,1 =1, d2,2=0, and with µDL corresponding to the subcarrier spacing of the active downlink BWP of the scheduling cell for a configured grant if the first PUSCH transmission is on a configured grant after a power headroom report was triggered.
...


2.2 Issue 2: for configured grant second PUSCH transmission
We discussed the cases for DG second PUSCH transmission above (e.g. Case 1: DG first PUSCH + DG second PUSCH, and Case 2: CG first PUSCH + DG second PUSCH). In pratical, the second PUSCH transmission can also be CG PUSCH, but, unfortunately, there is no specific UE behavior herein. Consequently, we propose to specify the UE behavior for CG second PUSCH case. 
For CG second PUSCH transmission, the moment that the first uplink symbol of the CG second PUSCH transmission minus T’proc,2 should be used to decide whether the second PUSCH transmission can be “seen” or not.
Specifically, the following examples show the details of how the cases with CG PUSCH as the second PUSCH work.
· Case3: DG first PUSCH + CG second PUSCH, for example, as shown in figure 2, 
· for case 3-1, the moment that the first uplink symbol of the CG second PUSCH transmission minus T’proc,2 is earlier than PHR timing, so the CG second PUSCH transmission can be “seen” when computing PHR in first PUSCH; 
· for case 3-2, the moment that the first uplink symbol of the CG second PUSCH transmission minus T’proc,2 is later than PHR timing, so the CG second PUSCH transmission can NOT be “seen” when computing PHR in first PUSCH.
· Case4: CG first PUSCH + CG second PUSCH, for example, as shown in figure 3, 
· for case 4-1, the moment that the first uplink symbol of the CG second PUSCH transmission minus T’proc,2 is earlier than PHR timing, so the CG second PUSCH transmission can be “seen” when computing PHR in first PUSCH; 
· for case 4-2, the moment that the first uplink symbol of the CG second PUSCH transmission minus T’proc,2 is later than PHR timing, so the CG second PUSCH transmission can NOT be “seen” when computing PHR in first PUSCH.



Figure 2 case 3-1 and case 3-2



Figure 3 case 4-1 and case 4-2
Consequently, we have the following proposed text change.
Proposed text change 2: {38.213: 7.7.1}
	





If a UE is configured with multiple cells for PUSCH transmissions, the UE does not consider for computation of a Type 1 power headroom report in a first PUSCH transmission that includes an initial transmission of transport block on active UL BWP  of carrier  of serving cell , a second PUSCH transmission on active UL BWP  of carrier  of serving cell  that overlaps with the first PUSCH transmission if 
<Unchanged part omitted>
-	the second PUSCH transmission is configured by ConfiguredGrantConfig, the first uplink symbol of the second PUSCH transmission minus T’proc,2 =Tproc,2 is after a first PDCCH monitoring occasion where the UE detects the earliest DCI format 0_0 or DCI format 0_1 scheduling an initial transmission of a transport block after a power headroom report was triggered

-	the second PUSCH transmission is configured by ConfiguredGrantConfig, the first uplink symbol of the CG second PUSCH transmission minus T’proc,2=Tproc,2 is after the first uplink symbol of the first PUSCH transmission minus T'proc,2=Tproc,2, if the first PUSCH transmission is on a configured grant after a power headroom report was triggered.
where Tproc,2 is determined according to [6, TS 38.214] assuming d2,1 =1, d2,2=0, and with µDL corresponding to the subcarrier spacing of the active downlink BWP of the scheduling cell for a configured grant.
<Unchanged part omitted>


3 Conclusion
In this contribution, we discuss the issue on determining PHR for PUSCH in CA. We have the following observations and proposed change as shown above. The corresponding draft CR can be found in [2].
Observation-1: In current TS38.213, for determining a Type 1 PHR for a second PUSCH transmission that overlaps with a first PUSCH transmission carrying the PHR,
· time point of the second PDCCH monitoring occasion is used when the first PUSCH transmission is DG PUSCH,
· time point of the second PUSCH transmission is used instead when the first PUSCH transmission is CG PUSCH.
4 References
[1] 3GPP TS 38.213-fa0 NR; Physical layer procedures for control
[2] R1-2005494 Draft CR on determining PHR for PUSCH in CA, ZTE
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