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1.1.1 Maintenance for NR-LTE co-existence

Including architecture option 4 related issues for both NR and LTE, if any (please refer to RP-182083 for detailed scoping)

R1-1810114
Remaining issues on LTE-NR coexistence
Huawei, HiSilicon

R1-1810259
Remaining issues on NR LTE coexistence
LG Electronics

R1-1810446
UE considerations for NE-DC power control and sharing
MediaTek Inc.

R1-1810524
Remaining issues of LTE-NR Co-existence
CATT

R1-1810757
Remaining issues of NR-LTE co-existence
Intel Corporation

R1-1810846
Remaining Issues on LTE-NR Coexistence
Samsung

R1-1811117
Power Sharing in NE-DC
InterDigital, Inc.

Withdrawn

R1-1811122
Discussions on EN-DC power control
Apple Inc.

R1-1811239
Maintenance for NR-LTE co-existence
Qualcomm Incorporated

R1-1811292
Maintenance for NR-LTE co-existence
Motorola Mobility, Lenovo

R1-1811457
EN-DC and NE-DC power control
Nokia, Nokia Shanghai Bell

R1-1811496
Remaining issues related to LTE-NR coexistence
Ericsson

R1-1811146
RB alignment with LTE in case of 7.5 kHz frequency shift for a NR UL carrier
Sharp

R1-1811413
Maintenance for LTE-NR co-existence
ZTE, Sanechips

R1-1811945
On power control SUO case 1 operation for NE-DC
Huawei, HiSilicon, MediaTek

Agreement:
Rel-15 NE-DC supports the following cases that have been defined for EN-DC:

· SUO case 1 and case 2 operation

· Semi-static power allocation

· Dynamic power sharing

· Type 1 and Type 2 defined for EN-DC are also defined for NE-DC

Agreement:
For SUO Case 1, functionality for EN_DC can be reused

Agreement:
For NE-DC, the parameters P_LTE and P_NR specified for EN_DC power sharing can be reused.

R1-1811948

Summary of NE-DC Dynamic Power Sharing
MediaTek Inc.

Reuse 38.213 dynamic power sharing design for EN-DC but set MCG to NR and SCG to LTE

Agreement:
For NE-DC dynamic power sharing, different maximum transmit power for LTE in subframes where there is a possible overlap and there is not an overlap with NR UL symbol(s) is supported.

· Note: Whether there is a possible overlap or not between LTE and NR UL is assumed to be known on a semi-static basis.

· Note: LTE power is not assumed to vary in a subframe

· FFS: Option 1a, 1b below or some combination of these

· Options 1.5, 2 and 3 below as well as other enhancements to option 1a and 1b can be further discussed

Option 1a:

· For NE-DC dynamic power sharing, the following are specified:

· UE is configured with p_LTE for LTE, r(<=1), and with p_NR for NR

· For an LTE subframe that overlaps with any possible NR UL symbol(s), set LTE power limit Pcmax<=p_LTE*r; otherwise, set power LTE limit Pcmax<=p_LTE.

· A possible NR UL symbol is identified as an NR symbol configured as flexible or UL based on cell-specific or UE-specific (if configured) tdd_UL_DL_Configuration_Common/dedicated.

· The remaining power up to p_NR is allocated to NR by setting NR power limit as Pcmax<= min(p_NR, p_total-p_lte_actual) where p_lte_actual is the power allocated to LTE.

· Implications:

· MCG power is scaled

· Pcmax for LTE power control needs to be modified

Option 1b:

· For NE-DC dynamic power sharing, the following are specified:

· UE is configured with p_LTE for LTE, and with p_NR for NR

· For an LTE subframe that overlaps with any possible NR UL symbol(s), set LTE power limit Pcmax<=p_LTE; otherwise, set power LTE limit to Pcmax (p_LTE not considered).

· A possible NR UL symbol is identified as an NR symbol configured as flexible or UL based on cell-specific or UE-specific (if configured) tdd_UL_DL_Configuration_Common/dedicated.

· The remaining power up to p_NR is allocated to NR by setting NR power limit as Pcmax<= min(p_NR, p_total-p_lte_actual) where p_lte_actual is the power allocated to LTE.

· Implications:

· MCG power is scaled

· P_cmax for LTE power control needs to be modified and possibly other restrictions

· No capability to keep power same across all subframes if p_LTE is less than Pcmax.

Option 1.5:

· For NE-DC dynamic power sharing, the following are specified:

· UE is configured with p_LTE for LTE, and with p_NR for NR

· Set LTE power limit Pcmax=p_LTE; 

· The remaining power up to p_NR is allocated to NR by setting NR power limit as Pcmax= min(p_NR, p_total-p_lte_actual) where p_lte_actual is the power allocated to LTE.

· Implications:

· MCG power is scaled

· P_cmax for LTE power control needs to be modified

· LTE power is always limited regardless of overlapped subframes or not

Option 2:

Fast LTE power adjustment as fast as NR for NE-DC with an associated UE capability with the following implications is supported

· PHR for LTE is not adjusted based on this fast power adjustment

· HARQ processing timeline is not changed, and therefore grant can be sent based on a different power assumption than is true for the actual transmission

· LTE will have the same power during a subframe or the subframe will be dropped

· LTE will have potentially significant number of subframes dropped for asynchronous NE-DC

· There is significant impact to the LTE power control procedure

Option 3:

· The threshold on the time difference from the end of the last symbol of NR PDCCH carrying NR UL scheduling to the start of the first overlapping LTE UL above which UE can scale LTE power is reported by the UE from the following candidate values:
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 NR symbols (corresponding to ~[1] ms time difference)
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 NR symbols (corresponding to ~3 ms time difference)
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 for 15/30/60 kHz SCS, respectively

· Note: 3ms is the scheduling delay for LTE sTTI

· Implications:

· PHR for LTE is not adjusted based on this fast power adjustment

· HARQ processing timeline is not changed, and therefore grant can be sent based on a different power assumption than is true for the actual transmission

· There is significant impact to the LTE power control procedure

R1-1811939
[DRAFT] Reply LS on intra-band combination for NR CA and MR-DC

Intel

R1-1812008
[DRAFT] Reply LS on intra-band combination for NR CA and MR-DC

Intel

Final LS agreed in R1-1812028 with the following modifications:
For the first question, RAN1 believes that it is beneficial to make the Case 1 vs. Case 2 configuration explicit and not made a sole function of the amount of guard-band between carriers. It is RAN1’s understanding that one of the major reasons for distinction would be potential RF architecture implementation choices for case 1 and 2. Depending on UE implementation choice, different limitations of UE transmit/receive operations would need to be considered. 

As an example, carriers with the same frequency separation could be configured, in some cases, as either Case 1 or Case 2, based on which requirement is expected to be followed, corresponding to the respective RF architecture.

For the second question, from a UE transmission perspective, the same timing (considering allowed tolerances) is necessary for both LTE and NR (except for RACH) for some RF architectures in synchronous intra-band MR-DC scenarios. RAN1 is currently discussing solutions that will achieve this functionality, including the aspect of “single UL timing adjustment across the two RATs or parallel UL timing adjustments in the two RATs”. RAN1 plans to provide further information once it is concluded.

R1-1811953
Intra-band EN-DC power control
Qualcomm

To be resolved in RAN1#95

R1-1812001
WF on Inter-band EN-DC Power Control

· Option 1: Define additional RRC signaling to support configuration of 3 separate power scaling thresholds, including

· X1-dB for PUSCH

· X2-dB for PUCCH

· X3-dB for SRS

· Option 2: Clarify that X-dB threshold only applies to PUSCH

· Option 3: X-dB threshold applies to all channels

· Option 4: Use of X-dB is TBD (by RAN1 and/or RAN4), only impacts RAN4 specification, no impact to RAN1 specs

To be resolved in RAN1#95

R1-1811944
On NGEN-DC (option 7)
Huawei, HiSilicon, MediaTek

Agreement
From RAN1 perspective, UE behaviors for NGEN-DC (Option 7) are the same as the UE behaviors that have been specified for EN-DC in RAN1 specifications.

