3GPP TSG-RAN WG4 Meeting #98-e














R4-2101178
Source: 
Qualcomm Incorporated

Title: 
Intra-band contiguous ULCA Pcmax Issues
Agenda item:
7.11.1.1
Document for:
Discussion
1. Introduction
In this document, we discuss the issue of intra-band contiguous and non-contiguous ULCA Pc,max.
2. Discussion
2.1. Background or Problem Description
· In previous RAN4 meeting, CRs were approved [1] for intra-band contiguous ULCA for CCs having the same plot pattern as well as for CCs having different numerology and different slot patterns.
· There are some inconsistency’s in configuring the power as shown below:
· Observation 1: 
· pcmax_L,f,c(i),i(p) and pcmax,L,f,c(i),j(q) are the single CC pcmax which references MPR, AMPR from the single CC tables, but the Pcmax for intra-band CA must reference the CA MPR and AMPR tables as was shown when the CCs have the same slot patterns.
· [image: image1.emf]For uplink  intra - band contiguous carrier aggregation,  when   at least one  different  numerology/slot pattern is used in  aggregated cells , the UE is allowed to set its configured maximum output power  P CMAX ,c (i),i  for serving cell   c(i) of  slot  numerology type   i , and its  total configured maximum output power  P CMAX .   T he configured maximum output power P CMAX, c(i),i   (p) in  slot   p of   serving cell  c(i) on  slot numerology type   i   shall be set  within the following bounds:   P CMAX _L,f,c (i),i   (p)  ≤   P CMAX,f,c(i), i  (p)  ≤  P CMAX _H,f, c(i),i   (p)   where  P CMAX _L,f,c   (i),i   (p)   and  P CMAX _H,f, c(i),i   (p)  are the limits for a serving cell c(i) of  slot numerology type   i   as specified  in  clause   6.2.4 .   The total UE configured maximum output power  P CMAX  (p,q)  in a  slot   p of  slot numerology or symbol pattern  i ,  and a  slot   q of  slot numerology or symbol pattern  j   that overlap in time  shall be set within the following bounds unless stated  otherwise:   P CMAX_L (p,q)  ≤   P CMAX  (p,q)   ≤   P CMAX_H  (p,q)   When slots p and q have different transmissions lengths and belong to different cells on different   or same   bands:   P CMAX_L  (p,q) = MIN { 10 log 10   [ p CMAX_ L,f,c (i),i  (p) + p CMAX_ L,f,c (i), j   (q)],  P PowerClass ,   P EMAX,CA }   P CMAX_H  (p,q) = MIN { 10 log 10   [ p CMAX_   H,f, c(i), i   (p) + p CMAX_   H,f, c(i), j   (q)] , P PowerClass ,   P EMAX,CA }   where  p CMAX_ L,f,c   (i),i   and  p CMAX_   H,f, c(i), i    are the respective limits  P CMAX _L,f,c   (i),i   and  P CMAX _H,f, c(i),i   expressed in linear scale.  


· Observation 2:
· Does TAG apply to intra-band ULCA? Serving cells are collocated and synchronized, so should overlapping slots and TAGs be discussed in the intra-band Pcmax section? It seems this should only apply to inter-band CA.
· [image: image2.emf]If the UE is configured with multiple TAGs  and transmissions  of the UE on slot  i   for any serving cell in one TAG overlap  some portion of the first symbol of the transmission on slot  i   +1  for a different serving cell in another TAG, the UE  minimum of  P CMAX_L  for slots  i   and  i   + 1 applies for any overlapping portion of slots  i   and  i   + 1.   P PowerClass   shall not be  exceeded by the UE during any period of time.   The measured maximum output power  P UMAX   over all  serving cells with same slot pattern shall be within the following  range:     P CMAX_L   –   MAX{T L , T LOW (P CMAX_L ) }  ≤  P U MAX    ≤  P CMAX_H   +  T HIGH (P CMAX_H )     P UMAX   =  10 log 10   ∑  p UMAX,c   where   p UMAX,c   denotes the measured maximum output power  for serving cell  c   expressed  in linear scale. The tolerances  T LOW (P CMAX )   and  T HIGH (P CMAX ) for applicable values of P CMAX   are specified in Table 6 .2A.4.1.3 - 1. The tolerance T L   is  the absolute value of the lower tolerance  for applicable NR CA configuration as specified  in  Table 6.2A.1.3 - 1 - 2 for  inter - band carrier aggregation .   The measured maximum output power  P UMAX   over all  serving cells, when at  least one slot has a different transmission  numerology or s lot   pattern, shall be within the following range:     P ' CMAX_L –    MAX{T L , T LOW   ( P ' CMAX_L )} ≤  P' U MAX    ≤   P ' CMAX_H   + T HIGH   ( P ' CMAX_H )     P ' UMAX   =  10 log 10   ∑  p ' UMAX,c   where   p ' UMAX,c   denotes the average me asured maximum output power  for serving cell  c   expressed  in linear scale over  T REF . The tolerances  T LOW (P' CMAX )   and  T HIGH (P' CMAX ) for applicable values of P' CMAX   are specified in Table 6.2A.4.1.3 - 1  for inter - band carrier aggregation. The tolerance T L   is the absolute value of the lower tolerance  for applicable NR CA  configuration as specified  in  Table 6.2A.1.3 - 1 for inter - band carrier aggregation .  


· Proposal 1: Pcmax for intra-band CA must have more discussion and clarification for observations 1 and 2.
3. Conclusion

· Observation 1: 
· pcmax_L,f,c(i),i(p) and pcmax,L,f,c(i),j(q) are the single CC pcmax which references MPR, AMPR from the single CC tables, but the Pcmax for intra-band CA must reference the CA MPR and AMPR tables as was shown when the CCs have the same slot patterns.
· Observation 2:
· Does TAG apply to intra-band ULCA? Serving cells are collocated and synchronized, so should overlapping slots and TAGs be discussed in the intra-band Pcmax section? It seems this should only apply to inter-band CA.
· Proposal 1: Pcmax for intra-band CA must have more discussion and clarification for observations 1 and 2.
References:
[1] TS38.101-1, latest
1
3

