
3GPP TSG-RAN WG1#92

R1-1802920
Athens, Greece, Feb 26 – Mar 02, 2018

Source:
Ericsson

Title:
Remaining issues for NR power control 
Agenda Item:
7.1.6.1
Document for:
Discussion and Decision
1. Introduction

In this document we discuss some remaining issues for finalising NR power control specifications
2. Discussion
In RAN1 NR AH1801, details of the linkage between SRI field in UL grant and various beam-specific power control parameters (i.e., DL RS index for PL estimation (q_d), {P0, alpha} index j, and closed loop index l) were finalized. Details on how to signal (q_d,j,l) for PUSCH transmission without UL grant were also finalized.

However, how to determine {q_d,j,l} for the case of PUSCH transmission with UL grant but no SRI in the UL grant is yet to be finalized and we discuss the related details below.

The case of PUSCH transmission with UL grant but without SRI field can occur in the following scenarios

· Scenario 1: 
· Initial access scenario where the UE is yet to receive UE-specific RRC signaling related to UE-specific power control parameter settings, beam management, SRS configuration etc.
· Scenario 2: 
· UE-specific RRC signaling related to power control parameter settings has been received by the UE but there is no SRI field in the UL grant. 
· There is also no other implicit/explicit PUSCH beam indication. 
· Scenario 3: 
· UE-specific RRC signaling related to power control parameter settings has been received by the UE but there is no SRI field in the UL grant.

· PUSCH beam indication is handled by reusing the PDCCH or PUCCH beam management/beam indication framework (e.g. as proposed in [1]). 
· This scenario is still under discussion in UL MIMO/Beam management A.I.
For Scenario 1, the SS-block used for PBCH reception should be used as the DL RS for PL estimation. P0 is received as part of system information and alpha is set to 1. Closed loop index is set to default value of 0.
Proposal 1

· If UE is not configured with higher layer parameter pusch-pathloss-Reference-rs, the UE uses the SS-block used for PBCH reception as the DL RS for PL estimation for PUSCH transmissions.
· If UE is not configured with higher layer parameter pucch-pathloss-Reference-rs, the UE uses the SS-block used for PBCH reception as the DL RS for PL estimation for PUCCH transmissions.
· If UE is not configured with higher layer parameter srs-pathloss-Reference-rs, the UE uses the SS-block used for PBCH reception as the DL RS for PL estimation for SRS transmissions.
For scenario 2, DL RS for PL estimation can be based on a single RS configured via higher layer parameter pusch-pathloss-Reference-rs. Similarly {P0,alpha} would be based on single element in p0-push-alpha-setconfig and closed loop would correspond to l=0. 
Similar approach can be applied for PUCCH transmissions for the case where higher layer parameter PUCCH-Spatial-relation-info is not configured for the UE.
Proposal 2
· For PUSCH transmissions with grant, for the case where SRI field is not present in UL grant and no other explicit/implicit PUSCH beam indication is available
· DL RS for PL estimation is given by, the RS corresponding to pusch-pathlossreference-index=0 of pusch-pathloss-Reference-rs
· P0 and alpha are given by, the values corresponding p0alphasetindex =0 of p0-push-alpha-setconfig
· Closed loop index l=0
· For PUCCH transmissions, for the case where higher layer parameter PUCCH-Spatial-relation-info is not configured
· DL RS for PL estimation is given by, the RS corresponding to pucch-pathlossreference-index=0 of pucch-pathloss-Reference-rs
· P0 is given by the value corresponding p0setindex =0 of p0-pucch-set
· Closed loop index l=0
For Scenario 3, a mapping similar to the SRI (q_d; SRI(j; SRI (l can be defined with SRI states replaced by the implicit/explicit beam indication. However, details for this scenario can be agreed based conclusions/agreements made in beam management related discussions.
Another remaining issue is finalizing the values for P0-UE-PUSCH and P0-UE-PUCCH. For these parameters, at least the values supported in LTE can retained, i.e., -8dB to 7dB in 1dB steps. Remaining values can be set to spare, or the value range expanded to cover wider dynamic range than LTE.
Proposal 3

· For P0_UE_PUSCH and P0_UE_PUCCH at least the values -8dB to 7dB with 1dB steps are supported.
3. Conclusions and TP
In this document, we discuss some remaining issues for finalising the specification of NR power control and propose the following
Proposal 1

· If UE is not configured with higher layer parameter pusch-pathloss-Reference-rs, the UE uses the SS-block used for PBCH reception as the DL RS for PL estimation for PUSCH transmissions.
· If UE is not configured with higher layer parameter pucch-pathloss-Reference-rs, the UE uses the SS-block used for PBCH reception as the DL RS for PL estimation for PUCCH transmissions.
· If UE is not configured with higher layer parameter srs-pathloss-Reference-rs, the UE uses the SS-block used for PBCH reception as the DL RS for PL estimation for SRS transmissions.
Proposal 2
· For PUSCH transmissions with grant, for the case where SRI field is not present in UL grant and no other explicit/implicit PUSCH beam indication is available
· DL RS for PL estimation is given by, the RS corresponding to pusch-pathlossreference-index=0 of pusch-pathloss-Reference-rs
· P0 and alpha are given by, the values corresponding p0alphasetindex =0 of p0-push-alpha-setconfig
· Closed loop index l=0
· For PUCCH transmissions, for the case where higher layer parameter PUCCH-Spatial-relation-info is not configured
· DL RS for PL estimation is given by, the RS corresponding to pucch-pathlossreference-index=0 of pucch-pathloss-Reference-rs
· P0 is given by the value corresponding p0setindex =0 of p0-pucch-set
· Closed loop index l=0
Proposal 3

· For P0_UE_PUSCH and P0_UE_PUCCH at least the values -8dB to 7dB with 1dB steps are supported.
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