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1. Introduction

An LS [1] on UL timing difference in EN-DC from RAN2 was sent to RAN4. RAN4 was asked whether a UE indication for UE operation failure or network failure should be supported. In this contribution, we will provide the discussion on whether the indication should be supported.
2. Discussion
For LTE DC, two power control modes are defined in TS36.213. The condition of power control mode 1 is that the UL time difference between PCell and PSCell does not exceed the required value. When the time difference between PCell and PSCell exceeds the required value, UE is allowed to stop transmission on the PSCell. So an indication is needed to inform network the SCG failure.
The power control scheme for EN-DC has been specified in TS 38.213 as follows:
	7.6.1
EN-DC

If a UE is configured with a MCG using E-UTRA radio access and with a SCG using NR radio access, the UE is configured a maximum power 
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 for transmissions on the MCG by higher layer parameter p-MaxEUTRA and a maximum power 
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 for transmissions on the SCG by higher layer parameter p-NR. The UE determines a transmission power for the MCG as described in [13, TS 36.213] using 
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 as the maximum transmission power. The UE determines transmission power for the SCG as described Subclauses 7.1 through 7.5 using 
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If a UE is configured with 
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 is the linear value of a configured maximum transmission power for EN-DC operation as defined in [8-3, TS 38.101-3] for frequency range 1, the UE determines a transmission power on the SCG as follows.

-
If the UE is configured with reference TDD configuration for EUTRA (by higher layer parameter subframe-Assignment-r15 in [13, TS 36.213])
-
If the UE does not indicate a capability for dynamic power sharing between EUTRA and NR, the UE is not expected to transmit in a slot on the SCG when a corresponding subframe on the MCG is an UL subframe in the reference TDD configuration.
-
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 
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 of the MCG overlap in time with UE transmission(s) in slot 
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 of the SCG, and

-
if 
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 in a portion of slot 
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 of the SCG, 

the UE reduces transmission power in the portion of slot 
[image: image16.wmf]2

i

 of the SCG so that 
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 in any portion of slot 
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 are the linear values of the total UE transmission powers in subframe 
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 of the MCG and in slot 
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 of the SCG, respectively.
-
If the UE does not indicate a capability for dynamic power sharing between EUTRA and NR, the UE is expected to be configured with reference TDD configuration for EUTRA (by higher layer parameter subframe-Assignment-r15 in [13, TS 36.213]). 


There are two power control modes for EN-DC. Based on whether UE has the capability for dynamic power sharing between EUTRA and NR, UE decides to choose which power control mode will be applied for power control on SCG.
If UE has the capability for dynamic power sharing between EUTRA and NR, when the summation of SCG transmission power and MCG transmission power is larger than the max transmission power, UE will reduced the transmission power on the portion of SCG slot that overlaps with MCG subframe. As shown in Figure 1, the transmission power of subframe #i on the MCG is assumed as 
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, and the transmission powers of slots {#j+2, #j+3, #j+4} on the SCG are assumed as 
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. If the value of 
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 is larger than the configured maximum transmission power for EN-DC operation, then UE shall reduce the transmission power on the portion of slot #j+2 which is overlapped in time with subframe #i. If the value of 
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 is larger than the configured maximum transmission power for EN-DC operation, then UE shall reduce the transmission power on slot #j+3 which is fully overlapped in time with subframe #i. If the value of 
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 is larger than the configured maximum transmission power for EN-DC operation, then UE shall reduce the transmission power on the portion of slot #j+4 which is overlapped in time with subframe #i.
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Figure 1: Example for EN-DC Power Control with Dynamic Power Sharing
If UE does not have the capability for dynamic power sharing between EUTRA and NR, then UE will be configured with reference TDD configuration for LTE. UE is not expected to transmit in a slot on the SCG (NR) which is partially or fully overlapped with an UL subframe on the MCG (LTE). As shown in Figure 2, when subframes #i are configured as UL subframe on the MCG, then, UE is not expected to transmit in slots {#j+2, #j+3, #j+4} on the SCG.
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Figure 2: Example for EN-DC Power Control with reference TDD configuration
The power control modes in EN-DC operation are different with that in LTE DC operation. For both power control modes for EN-DC, there is no timing different related conditions defined for each power control mode. When UL timing difference between PCell and PSCell is changed during EN-DC operation, it can be observed that neither UE operation failure nor network failure will be triggered.
Observation: neither UE operation failure nor network failure will be triggered when the uplink transmit timing difference between PCell and PSCell is changed during EN-DC operation.

Proposal: There is no necessary to introduce a UE indication for the purpose of informing network that the UL timing difference between PCell and PScell exceeds the allowed value.

3. Conclusions

This contribution provides our analysis on UL timing difference issues between PCell and PSCell for EN-DC. The following observation and proposal are given: 
Observation: neither UE operation failure nor network failure will be triggered when the uplink transmit timing difference between PCell and PSCell is changed during EN-DC operation.

Proposal: There is no necessary to introduce a UE indication for the purpose of informing network that the UL timing difference between PCell and PScell exceeds the allowed value.
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