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Introduction
[bookmark: _Ref178064866]In this document, we discuss some clarifications to specification of EN-DC power sharing in 38.213 and framework for power sharing between LTE and NR for architecture option 4/4A. 
Section 2.2 is a slightly revised version of the corresponding discussion from [1].
Discussion
Clarification to EN-DC power sharing

In RAN1#92, the following TP was agreed. However, as discussed during email discussion “[92-NR-01-213]: Draft CR to TS 38.213, the current specification text needs to be modified to reflect the RAN1 agreement. We propose to modify the current specification text as shown below to address this issue. 

TP already agreed in RAN1#92

“ …
· If the UE indicates a capability for dynamic power sharing between EUTRA and NR 
· 












If the UE is not configured for operation with shortened TTI and processing time on the MCG [13, TS 36.213], and if the UE transmission(s) in subframe  of the MCG overlap in time with transmission(s) in slot  of the SCG, and if  would exceed in any portion of  slot  of the SCG , the UE reduces transmission power  on the SCG in any portion of slot so that in any portion of slot i2, where  and  are the linear values of the total UE transmission powers in subframe  of the MCG and in slot  of the SCG, respectively 
 
Text proposal 1 (TP1)
---------------- start TP for 38.213 sub clause 7.6.1 ----------------------------------
If the UE indicates a capability for dynamic power sharing between EUTRA and NR and
-	if the UE is not configured for operation with shortened TTI and processing time on the MCG [13, TS 36.213], and 


-	if the UE transmission(s) in subframe  of the MCG overlap in time with UE transmission(s) in slot  of the SCG, and


-	if  in a any portion of slot  of the SCG, 







	the UE reduces transmission power in the any portion of slot  of the SCG so that  in any portion of slot , where  and  are the linear values of the total UE transmission powers in subframe  of the MCG and in slot  of the SCG, respectively.
-------------------- end TP ----------------------------------------------------------------
Power sharing for NR architecture option 4/4A

In RAN 79, the following was agreement was made regarding NR architecture option 4/4A [2].

[image: ]


With architecture option 4/4A, NR will be configured as MCG while LTE configured as SCG as shown below.
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Figure 1 – NR architecture options 4 and 4A 


Below we provide our view for Option 4/4A power sharing framework taking into account RAN guidance to minimize specification impact.

· P_LTE and P_NR signaling
· P_LTE and P_NR are maximum allowed power values configured on LTE and NR side respectively. 
· These are already specified for EN-DC and can be reused without changes for Option 4/4A
· Dynamic power sharing
· For EN-DC, a UE supporting ‘dynamic power sharing’ capability can scale down/drop NR (SCG) transmissions when power limited. Details of scaling down/dropping are left to UE implementation. 
· Similar capability should be supported for option 4/4A. In this case, the UE should be able to scale down/drop LTE (SCG) transmissions when power limited and the details of scaling/dropping can be left to UE implementation. 
· Semi-static partitioning of LTE and NR UL transmissions
· For EN-DC, Case1-OperationA [3] behavior is supported, where network can restrict LTE UL transmissions to a subset of subframes via RRC signaling on LTE side (i.e., by configuring Case1 reference TDD UL/DL configuration for LTE including LTE FDD Pcell). When such reference configuration is indicated, and when the UE does not support dynamic power sharing, the UE is not expected to make NR transmissions in slots corresponding to UL subframes indicated by the RRC signaling on LTE side (i.e., the UL subframes of Case1 reference TDD UL/DL configuration). 
· Similar framework can be supported for Option4/4A, for UEs not supporting dynamic power sharing, by replicating the changes agreed for LTE Pcell UE behavior to LTE PScell UE behavior.

In summary, we propose the following high-level framework for Option 4/4A power sharing between NR and LTE

Proposal 2
· P_LTE and P_NR signaling defined for EN-DC should be reused for Option 4/4A
· Dynamic power sharing capability should be supported for Option 4/4A
· UE should scale down/drop LTE (SCG) transmissions when power limited, and the details of scaling/dropping can be left to UE implementation.
· For support of semi-static partitioning of LTE and NR UL transmissions similar to Case1-OperationA agreed for EN-DC (for UEs not supporting dynamic power sharing), the changes agreed so far for LTE Pcell UE behavior can be replicated for LTE PScell

Conclusions
We propose the following for virtual PHR computation for a serving cell/uplink for which there is no grant
Proposal 1
Agree to TP1 below
---------------- start TP for 38.213 sub clause 7.6.1 ----------------------------------
If the UE indicates a capability for dynamic power sharing between EUTRA and NR and
-	if the UE is not configured for operation with shortened TTI and processing time on the MCG [13, TS 36.213], and 


-	if the UE transmission(s) in subframe  of the MCG overlap in time with UE transmission(s) in slot  of the SCG, and


-	if  in a any portion of slot  of the SCG, 







	the UE reduces transmission power in the any portion of slot  of the SCG so that  in any portion of slot , where  and  are the linear values of the total UE transmission powers in subframe  of the MCG and in slot  of the SCG, respectively.
-------------------- end TP ----------------------------------------------------------------
Proposal 2
· P_LTE and P_NR signaling defined for EN-DC should be reused for Option 4/4A
· Dynamic power sharing capability should be supported for Option 4/4A
· UE should scale down/drop LTE (SCG) transmissions when power limited, and details of scaling/dropping can be left to UE implementation.
· For support of semi-static partitioning of LTE and NR UL transmissions similar to Case1-OperationA agreed for EN-DC (for UEs not supporting dynamic power sharing), the changes agreed so far for LTE Pcell UE behavior can be replicated for LTE PScell
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NR Option 4 “to do list” — RAN1 x‘:?

“MNeed to evaluate whether new design on power control, multiplexing,
etc. is needed for both LTE & NR specs
+ Strive for minimum RANL1 specification impact
* Some (limited) RAN1 meeting time is expected
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