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1. Introduction

In the offline discussion on UL PC the topics, that were for further study in the chairman’s notes, were discussed. In this document company views on open issues are presented and some conclusions are proposed.

2. Discussion
2.1 PC parameters

Which PC parameters are CC-specific?

· P0_PUSCH, P0_PUCCH,  , 
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, are CC-specific

· There is a max power for the total UE transmit power (provided by RAN4)
· Handling of multiple PAs is FFS (discuss offline whether an LS to RAN4 is needed)
· There is a CC-specific max power
NNSN: We assume that P-max parameter defined in 36.331 will be CC-specific and UE specific limitations (PA limit, MPR and A-MPR) defined in RAN4 specifications will be CC specific and in RAN1 specification there will be CC-specific Pcmax values (provided by RAN4) and max total UE transmit power (also provided by RAN4). We think that we should include this description to RAN4 LS to see if they have the same understanding.
LGE: I cannot understand the meaning of the highlighted sentence. If you intended “P-max parameter defined in 36.331 will be CC-specific and UE specific limitations (PA limit, MPR and A-MPR) will be defined in RAN4 specifications. In RAN1 specification there will be CC-specific Pcmax values (provided by RAN4) and max total UE transmit power (also provided by RAN4)”, we agree with that. we also agree to include this description in RAN4 LS.
[Ericsson]  We are fine with NNSN proposal to leave Pcmax CC specific and leave the PA relation to RAN4.
[Texas Instruments] It is not obvious to us that P-max, as defined in 36.331, should be CC-specific if this value is then used to compute Pc_max in 36.101 Sec 6.2.5. Clarification should be sought from RAN4 about what exactly Pc_max means for the case of transmission in different bands (possibly using different PAs).
[RIM] For clear understanding, I would like to confirm some parameter mentioned above. 

-          P-max parameter defined in 36.331 : do you mean P_emax ? Since P_cmax is defined in RAN4 spec, we may not need to mention about P_emax. What RAN1 required is whether P_cmax. If my understanding on Chairman’s note is correct,  we agreed to introduce CC-specific P_cmax and UE specific P_cmax.  

-          UE specific limitations (PA limit, MPR and A-MPR) : is it correct PA limit, MPR and A-MPR? In LTE Rel-8, MPR is per band and A-MPR is decided depending on number of RBs and modulation. RAN4 should investigate whether those values are UE specific, carrier specific or band specific. So, it would be good to leave this issue to RAN4 rather than defining it as UE specific. My suggestion is to say ” PA limit, MPR and A-MPR will be defined in RAN4 specifications” or we can just delete it.

QCOM: We have similar views as NNSN. The only difference is that RAN4 CC specific UE limitations would not impact RAN1 specification.  
 [ALU/ASB]  We agree that Pcmax is CC-specific and UE specific limitation is defined in RAN4. 
 [HUAWEI] We generally agree that per-CC P-max may be needed and we should wait for RAN4's input, especially for the cases of multiple PAs, before making a final decision. Different CA and PA architecture of UE might impact the actual design of PC in RAN1. 
[MOT] : LS to RAN4 should  include our agreements on having a per UE max power and a per CC max power  to check if they have the same understanding . 
Conclusions: 

· RAN1 assumes that in RAN1 specifications there will be CC-specific max power and total UE transmit power limits provided by RAN4
· It is not clear if PA structure of the UE should be taken into account in the UL PC
· RAN4 view on these issues should be asked in the LS to RAN4
2.2 Pathloss

Pathloss derivation

· The DL CC used for pathloss derivation for power control of each UL CC is configured by the network (any restrictions on correspondence between DL and UL CCs for this purpose are up to RAN4)

· Whether a pathloss offset per CC can be signalled to the UE is FFS

· The number of DL CCs measured is up to RAN4

NNSN: The pathloss derivation description above should be included in the LS to RAN4. One issue to discuss is if pathloss offset can be taken into account in P_0 setting or if separate offset values need to be signalled. In the discussion on Monday it was commented that in PC formula PL is multiplied by alpha but P_0 is not, so maybe offsets can not be included in P_0.
LGE: If we see the PUSCH power control formula suggested by ALU in R1-100414, PL offset value can be isolated as (-)alpha*Fdiff +Fdiff, which can be included in P_0 since eNB knows both alpha value and Fdiff value. Moreover, I think Rx SNR over multiple UL CCs can be aligned by closed loop power control. So, we don’t see a strong motivation for explicit definision/signaling of the PL difference offset.
[Samsung]: Agree with LGE. Po should be baseline as it is already supported. Need for additional mechanisms should be shown.
[Ericsson]: We agree with NNSN's view, we can look into whether PL can be included in P_0.  
[Texas Instruments] Agree with NNSN and Ericsson.
[RIM] Same view as LGE and Samsung.
QCOM: We agree with NNSN.
 [ALU/ASB]  If the PL offset is included in P_0, it will have two different P_0 values for Rel-8   UEs and Rel-10 UEs.  An additional
PL offset factor would give clean solution in the RRC signaling.  
[ASUSTeK]Agree with LG, Samsung and RIM. Current mechanism seems enough. 
[HUAWEI] Agree with LG's view though we need to check if the current P_o range is enough. 
[MOT] : Explicit signalling for PL offset not needed as the difference can be included in P_0  
[Potevio] we think the parameter PL had better be CC-specific; the UE can get its value by an offset according to the downlink anchor carrier via implement
[ZTE]: It is better to have explicit PL offset signaling. But we are also ok with including PL offset into P_0. 

Conclusions: 

· RAN1 agreement on pathloss derivation should be included in the RAN4 LS
· Most of the companies have the view that pathloss offsets for different CCs may be included in the P_0. It should be verified if dynamic range of P_0 is sufficient.
2.3 TPC in DCI format 3/3A
TPC command transmission

· TPC in UL grant

· is applied to UL CC for which the grant applies

· TPC in DL grant

· is applied to UL CC on which the ACK/NACK is transmitted

· TPC in DCI format 3/3A

· For PUCCH

· FFS

· For PUSCH

· FFS

· In addition, the need for CIF is FFS (treat under AI 7.1.4)

FFS: which DL CCs the UE searches for Format 3/3A

NNSN: "DCI 3/3A PDCCH(s) in a DL CC is associated with UL CC(s) by higher layer signaling unless indicated by the CIF
LGE: In general, both per DL/UL pair and cross-CC scheduling via DCI format 3/3A is supported. In more details, imbedding CIF in DCI format 3/3A PDCCH is preferred

QCOM: An RNTI value (e.g. TPC_RNTI_PUCCH or TPC_RNTI_PUSCH) and a bit location in DCI format 3/3A of a given CC provides UL power commands for UL CC configured by higher layer. 
  [ALU/ASB]  Cross carrier scheduling for SPS should not be precluded In general  TPC in DCI format 3/3A should be in anchor component carrier where theUE is monitoring the PDCCH. 
[HUAWEI] Since some of the decisions here depend on more general CA decisions, such as anchor UL CC, we should not rush for any decision here. For more general discussion, supporting cross-carrier PC is reasonable.
[Texas Instruments] UL TPC commands to UL CC(s) linked with the DL CC carrying the DCI #3/3A can be signaled with a carrier indication. Exact method is FFS.

[ZTE]: Format 3/3A should be possible for Power Control different CC than the CC carrier the 3/3A. This will enable full cross-carrier capablities for Het-net scenarios. 
Conclusion: 
TPC in DCI format 3/3A:  CC specific (on paired UL/DL CC as in Rel8/9) and cross carrier PC are supported [at least for PUSCH], details are FFS”
TPC in DL grant: Case of multiple DL grants and ACK/NACK transmission in a single UL CC is FFS (how to interpret multiple PC commands)

2.4 Power headroom reporting

PHR

· Per CC 

· FFS whether or not PHR is per channel (i.e. PUSCH / PUCCH) within each per-CC PHR

NNSN: PH report can be sent in those subframes when UE is sending PUSCH. In those subframes where PUCCH is not transmitted simultaneously with PUSCH eNB receives accurate information about PUSCH headroom and in subframes where PUCCH and PUSCH are transmitted simultaneously only one aggregate value should be enough. 

LGE: FFS
[Samsung]: PHR per channel.
[Ericsson]  We propose individual PHR reports for PUCCH and PUSCH, but we could also be ok with separate PHR reports for PUSCH and for (PUSCH+PUCCH), similar as suggested by NNSN.
[Texas Instruments] Agree with NNSN.
[RIM] PHR per channel. 
QCOM: PHR is computed for PUCCH and PUSCH for each UL enabled CC. PUCCH PHR reports (on PUSCH) reflect the last PUCCH transmission if PUCCH is not transmitted on the subframe PHR is sent. 
[ALU/ASB] Per CC.  
[ASUSTeK]Per channel PHR. Prefer to have consistent report format(s) irrespective of concurrent PUSCH and PUCCH or not to prevent misinterpretation by eNB.  
[HUAWEI] Single PHR per CC based on accumulated transmitted power should be enough.
[Sharp] slightly prefer PHR per channel per CC. 
 

[MOT]: Need for per channel PHR is FFS 
[Potevio] PH had better be reported per CC, we think per CC is enough, and the following cases: PUCCH and PUSCH simultaneous transmission, only PUCCH or PUSCH exists; PH had better be reported in every situation.
[ZTE]: separate PHR for PUSCH and PUCCH. 
Conclusion: 

· PHR report should include CC specific reports for PUCCH/PUSCH

· FFS whether individual or combined PUCCH/PUSCH PHR

2.5 Power scaling
Max power scaling

· Starting point:

· PUCCH power is prioritised; remaining power may be used by PUSCH (i.e. PUSCH power is scaled down first, maybe to zero)

· scaling is per channel

· Detailed formula is FFS

NNSN: We think that simple scaling where same relative power reduction is applied on all CCs should be enough. 

LGE: We support the agreed starting point, that is, scaling per channel (PUCCH prioritized over PUSCH). FFS for per-CC prioritization or weighting.
[Samsung]: Simple scaling is by its nature highly sub-optimal (“one size fits all”). We do not see any “complexity” aspect in applying spectrally efficient scaling (it is one scaling vs another scaling – no complicated rules needed).  
Maybe what we should target for now is to not agree on details of a scaling formula (I don’t think we will be able to do this) but on some fundamentals.
For example, is there any (network specific) prioritization of the transmission in a DL CC?
Is there any prioritization of transmissions according to the content (e.g. is delay sensitive traffic prioritized)? – again, not so much of a PHY layer aspect.
Can we agree to not reduce the power in PUSCH transmissions containing UCI?
[Ericsson]: We believe we need to have more discussion before we can agree on a formula, but as a principle we should consider the priorities of PUSCH, as e.g. A/N or QoS sensitive data like voice should be weighted higher. Therefore we propose CC specific weights.
[Texas Instruments] Agree with Ericsson to have CC-specific weights. Details of how the weights are chosen are FFS.
[RIM] We don’t have a strong view. But, as Samsung commented, the priority for PUSCH having a high QoS data seems more RAN2 issue. We could ask RAN2 if CC-specific prioritization for PUSCH is needed.    
QCOM: Details on the already agreed power prioritization are FFS. 
 [ALU/ASB] Power scaling factor is configured by the network with formula in R1-100414
[ASUSTeK]  PUSCH with UCI is important and should be prioritized as what we do on PUCCH. FFS whether prioritization apply to other type of PUSCHs.
[HUAWEI] Rule should be defined to priority CC and channels for power reduction.  
[MOT] : Power scaling can be based on either predefined rules or priority weights assigned to different channels (e.g., reducing power on PUSCH first, possibility of dropping some channels, etc.). Details are FFS 
[Potevio] We think power scaling should be carried following a kind of sequence, and PUCCH is different with PUSCH considering of performance. PUSCH should be reduced first, PUCCH could be considered if necessary.
[ZTE]: Scaling is per channel. PUCCH prioritized over PUSCH.
Conclusions:

· Not to reduce power of PUSCH with UCI should be considered

· Prioritization of high QoS data should be considered (RAN2 issue?)
· Detailed formula is FFS
2.6 Antenna specific UL PC
Power control for multiple antennas

NNSN: Benefit of antenna specific UL PC should be studied. FFS.
LGE: Power control for multiple antennas should be discussed together with the ongoing UL MIMO discussions.
[Samsung]: As argued during the meeting, there are identified benefits for antenna-specific UL PC. But, given the luck of any discussion so far, this should be FFS. 
[Ericsson]: Keep FFS, at the moment we see no benefits with this.
[Texas Instruments] Agree with Samsung to keep FFS.
[RIM] FFS
QCOM: We feel that path-loss measurements per antenna would effectively compensate for antenna gain imbalance at the UE and would automatically balance the power from Tx antennas for as long as possible (before reaching max power). 
 [ALU/ASB] No need for  antenna specific PC.  
[HUAWEI] FFS. UL PC for multiple antennas should be discussed under UL MIMO WI.
[Sharp] We support Nokia and Ericsson. We see no benefit on per antenna Power Control. 
 

[MOT] : FFS 
Conclusion: FFS

2.7 Max power difference between CCs

Maximum power difference between UL CCs and/or between PUSCH and PUCCH on the same CC
In the Miyazaki it was noted: 
The tx power difference between multiple CCs with non-zero transmit power may be limited depending on input from RAN4. The exact standardized rule is FFSs.
Conclusion: All the answer proposed to include this issue to RAN4 LS
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