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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
There is a WI agreed in RAN #102e [1] on MIMO enhancement in Rel-19, the detail is given as follows:
	RAN1:
5. Specify enhancement for asymmetric DL sTRP/UL mTRP deployment scenarios, assuming intra-band intra-DU non-co-located mTRP scenarios, without changing existing cell definition or defining a new cell (e.g. UL-only cell), assuming the Rel-17/18 unified TCI framework and fully reusing the legacy QCL/UL spatial relation rules, targeting FR1 and FR2 
a. [bookmark: _Hlk156931135]Two closed-loop PC adjustment states for SRS, both separate from PUSCH; and pathloss offset configurations for pathloss calculation to UL TRP(s), when the pathloss RS is from DL sTRP.


In Rel-19 asymmetric DL sTRP/UL mTRP deployment scenario is supported to maximize the UL coverage and UL throughput. Enhancements on UL power control (PC) are needed. In this contribution, we provide our view on two separate closed-loop PC adjustment states for SRS and pathloss offset configurations to facilitate accurate calculation of the pathloss associated with the micro nodes. 
Discussion 
Asymmetric DL sTRP/UL mTRP deployment scenario
Asymmetric DL sTRP/UL mTRP deployment scenario is illustrated as in fig 1. UE #1 transmits UL signal (e.g., PUSCH/ PUCCH transmission) to one micro node and receives DL signals from macro gNB. UE #2 transmits UL signal to multiple micro nodes and receives DL signals from macro gNB. Single or multiple micro nodes with smaller pathloss may be selected by a UE to improve the UL performance. This scenario is mainly used in power/coverage limited UE that there may be no PUSCH/PUCCH transmissions to macro gNB.
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Fig 1. Illustration of asymmetric DL sTRP/UL mTRP deployment scenario
Proposal 1: Support the asymmetric DL sTRP/UL mTRP scenario that a UE transmits UL to one or multiple micro nodes and receive DL from macro gNB. 
Two separate closed-loop PC adjustment states for SRS
If additional closed loop PC adjustment state is introduced for SRS, the number of SRS PC adjustment states maintained by the UE is increased and the complexity will be increased. Therefore, a new UE capability shall be introduced to indicate whether a UE supports two closed loop power control for SRS separate from PUSCH transmission. 
Proposal 2: It is UE capability of supporting two separate closed loop PC adjustment states for SRS.
If a UE supports two separate closed loop PC adjustment states for SRS, the transmission power of an SRS transmission is based on which closed loop power control adjustment state shall be determined. In NR unified TCI framework, the power control parameters including 𝑃O_UE_SRS,𝑏,𝑓,𝑐(𝑞𝑠), 𝛼SRS,𝑏,𝑓,𝑐(𝑞𝑠) and SRS power control adjustment state  is provided by p0AlphaSetforSRS associated with a TCI-State or TCI-UL-State. But the high parameter closedLoopIndex cannot indicate whether the SRS uses the same closed loop PC of the PUSCH transmission or separate closed loop PC. Therefore, a new parameter is introduced in p0AlphaSetforSRS to indicate whether same or separate closed loop PC adjustment state is used and legacy closedLoopIndex further indicates which closed loop power control adjustment state is used for calculation SRS transmission power as in fig 2. 
	P0AlphaSet-r17 ::= SEQUENCE { 
p0-r17                      INTEGER (-16..15) OPTIONAL, -- Need R 
alpha-r17 Alpha             OPTIONAL, -- Need R 
closedLoopIndex-r17         ENUMERATED { i0, i1 } 
srs-PowerControlState      ENUMERATED {sameClosedLoop, separateClosedLoop}
}


Fig 2. Configuring same or separate closed loop PC in p0AlphaSetforSRS
Therefore, we propose that 
Proposal 3: Introduce a new parameter in p0AlphaSetforSRS together with closedLoopIndex  to indicate which closed loop PC adjustment state is used for an SRS transmission. 
DCI format 2_3 is used for the transmission of a group of TPC commands for SRS transmissions by one or more UEs. Up to Rel-18, there is only one separate power control adjustment state for SRS, so the TPC command indicated to a UE is definitely for the one separate closed loop SRS power control adjustment state. If two separate closed loop power control states are configured for SRS, how to indicate TPC command for SRS for each separate closed loop power control state shall be resolved. Following methods are provided to resolve this issue: 
Method 1: A new field, e.g., like the Closed loop indicator in DCI format 2_2, is introduced in a block in DCI format 2_3 to indicate the corresponding TPC command is associated with which separate closed loop power control adjustment state. And the TPC command in a block in DCI format 2_3 is only applied to the SRS transmissions with the closed loop index as indicated by the new field.
Method 2: Another TPC-SRS-RNTI 2 is configured if two closed loop power control adjustment states separate from PUSCH transmission are configured for SRS. DCI format 2_3 with CRC scrambled with different TPC-SRS-RNTIs are used for TPC commands indication for SRS transmissions with different closed loop PC state respectively.
Method 3: Two consecutive blocks in DCI format 2_3 are used for TPC command indication for SRS  configured with different separate closed loop PC loops adjustment states for a UE. Each block is used for indicating TPC commands for SRS transmissions with each closed loop PC state respectively. 
Compare these methods, method 1 reuse same method as TCP command indication for PUSCH and PUCCH transmission and has the least spec effect. Method 2 is also simple and is compatible with legacy UE but may have some related work on RAN 2. Method 3 may have the largest spec affect but it can transmit the TPC commands for SRS  with different separate closed loop PC loops adjustment states simultaneously. Therefore, we propose that:
Proposal 4: Study the following methods to indicate TPC command for SRS configured with two separate closed loop power control adjustment state:
· Method 1: Introduce a new field in a block in DCI format 2_3 to indicate the corresponding TPC command is associated with which separate closed loop PC adjustment state;
· Method 2: DCI format 2_3 with CRC scrambled with different TPC-SRS-RNTIs are used for TPC commands indication for SRS transmissions with different closed loop PC adjustment state respectively;
· Method 3: Two consecutive blocks in DCI format 2_3 are used for TPC commands indication for SRS transmissions with two closed loop PC adjustment state respectively.
Beam indication and power control for asymmetric DL sTRP/UL mTRP deployment scenarios
According to R19 MIMO WID, asymmetric DL sTRP/UL mTRP deployment scenarios are supported for heterogeneous network to improve UL throughput. Since the macro TRP and micro TRPs differ in power rating, a UE may receive DL transmission from the macro gNB, but transmit UL to either the macro TRP or non-co-located micro TRPs in order to maximize UL throughput. Unified TCI framework is applied for asymmetric DL sTRP/UL mTRP deployment scenarios according to R19 MIMO WID. And it’s known that there are two TCI state mode which are joint TCI state mode and separate TCI state mode. And the source RS of a joint or DL TCI state can only be a DL RS (CSI-RS or SSB), while the source RS of a UL TCI state can be a DL RS (CSI-RS or SSB) or a SRS. In FR1, since UE’s spatial domain filter is omnidirectional, then a joint TCI state can be applied for a UL transmission since the source RS of a joint TCI state is not used for the determination of spatial domain filter of a UL transmission. Therefore, both of joint TCI state mode and separate TCI state mode can be applied in FR1. While in FR2 where UE’s spatial domain filter is not omnidirectional any more, if a UL transmission is transmitted to a micro TRP whose spatial domain filter is associated with the micro TRP, a joint TCI state can’t be applied for the UL transmission since the source RS of the joint TCI state is transmitted from the macro TRP but not the micro TRP. However, a SRS resource which is configured with usage as ‘beam management’ can be configured as a source RS of a UL TCI state where the SRS can be transmitted towards a micro TRP. Therefore, only separate TCI state mode can be applied in FR2. And a source RS of a UL TCI state associated with a micro TRP is configured with a SRS resource which is configured with usage as ‘beam management’. Based on the analysis above, we propose the following proposals:
Proposal 5: Support both joint TCI state mode and separate TCI state mode for asymmetric DL sTRP/UL mTRP deployment scenarios in FR1.
Proposal 6: Support only separate TCI state mode for asymmetric DL sTRP/UL mTRP deployment scenarios in FR2.
Since there is only one DL TRP and two UL TRPs in asymmetric DL sTRP/UL mTRP deployment scenarios, therefore, up to 2 joint TCI states are indicated in each codepoint of a TCI state activation MAC CE if joint TCI state mode is configured. And up to 1 DL TCI state and up to 2 UL TCI states are indicated in each codepoint of a TCI state activation MAC CE if separate TCI state mode is configured. If joint TCI state mode is configured, then two indicated joint TCI states are indicated by a TCI field in a DCI which follows the legacy specification, where the first indicated joint TCI state is applied for DL transmissions which is same to R17 S-TRP unified TCI state framework and one or two of the two indicated joint TCI states are applied for a UL transmission which is same to R18 S-DCI based M-TRP UL transmissions. If separate TCI state mode is configured, then one indicated DL TCI state and two indicated UL TCI states are indicated by a TCI field in a DCI which follows the legacy specification, where the indicated DL TCI state is applied for DL transmissions which is same to R17 S-TRP unified TCI state framework and one or two of the two indicated UL TCI states are applied for a UL transmission which is same to R18 S-DCI based M-TRP UL transmissions. Based on the analysis above, we propose the following proposals:
Proposal 7: If joint TCI state mode is configured for asymmetric DL sTRP/UL mTRP deployment scenarios,
· Indicate up to two joint TCI states in each codepoint of a TCI state activation MAC CE.
· Indicate two joint TCI states where the first indicated joint TCI state is applied for DL transmissions and  the two indicated joint TCI states are applied for UL transmissions.
Proposal 8: If separate TCI state mode is configured for asymmetric DL sTRP/UL mTRP deployment scenarios,
· Indicate up to one DL TCI state and up to two UL TCI states in each codepoint of a TCI state activation MAC CE.
· Indicate one DL TCI state and two UL TCI states where the indicated DL TCI state is applied for DL transmissions and the two indicated UL TCI states are applied for UL transmissions. 
Besides, in order to support asymmetric DL sTRP/UL mTRP deployment scenarios, enhancements on UL power control are needed. Because the pathloss measured from the pathloss RS from the macro TRP is not the same as the pathloss to the micro TRP, it is necessary to configure the UE with pathloss offset to facilitate accurate calculation of the pathloss associated with the micro TRPs. Since the power control parameters are associated with UL or joint TCI states in legacy specification, then a UL or joint TCI state can be configured with a PL offset. If not configured, a PL offset of a UL or joint TCI state is assumed as 0 dB which means the default value of a PL offset is 0 dB. Based on the analysis above, we propose that:
Proposal 9: Support a UL or joint TCI state is configured with a PL offset. 

Conclusion
As a summary, we have the following proposals on enhancement for asymmetric DL sTRP/UL mTRP scenarios:
Proposal 1: Support the asymmetric DL sTRP/UL mTRP scenario that a UE transmits UL to one or multiple micro nodes and receive DL from macro gNB. 
Proposal 2: It is UE capability of supporting two separate closed loop PC adjustment states for SRS.
Proposal 3: Introduce a new parameter in p0AlphaSetforSRS together with closedLoopIndex  to indicate which closed loop PC adjustment state is used for an SRS transmission.
Proposal 4: Study the following methods to indicate TPC command for SRS configured with two separate closed loop power control adjustment state:
· Method 1: Introduce a new field in a block in DCI format 2_3 to indicate the corresponding TPC command is for SRS transmission with which separate closed loop PC adjustment state;
· Method 2: DCI format 2_3 with CRC scrambled with different TPC-SRS-RNTIs are used for TPC commands indication for SRS transmissions with different closed loop PC adjustment state respectively;
· Method 3: Two consecutive blocks in DCI format 2_3 are used for TPC commands indication for SRS transmissions with two closed loop PC adjustment state respectively.
Proposal 5: Support both joint TCI state mode and separate TCI state mode for asymmetric DL sTRP/UL mTRP deployment scenarios in FR1.
Proposal 6: Support only separate TCI state mode for asymmetric DL sTRP/UL mTRP deployment scenarios in FR2.
Proposal 7: If joint TCI state mode is configured for asymmetric DL sTRP/UL mTRP deployment scenarios,
· Indicate up to two joint TCI states in each codepoint of a TCI state activation MAC CE.
· Indicate two joint TCI states where the first indicated joint TCI state is applied for DL transmissions and the two indicated joint TCI states are applied for UL transmissions.
Proposal 8: If separate TCI state mode is configured for asymmetric DL sTRP/UL mTRP deployment scenarios,
· Indicate up to one DL TCI state and up to two UL TCI states in each codepoint of a TCI state activation MAC CE.
· Indicate one DL TCI state and two UL TCI states where the indicated DL TCI state is applied for DL transmissions and the two indicated UL TCI states are applied for UL transmissions.
Proposal 9: Support a UL or joint TCI state is configured with a PL offset. 
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