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1 Introduction
In previous RAN4 meetings, we discussed the RRM impacts on each objective and had consensus on some objectives for RRM impacts. However, RAN4 had not reached agreement on RRM impacts on TDCP and part of SRS enhancement.
In this contribution, we continue to discuss the open issues. In addition, considering WI core part timeline, we proposed a CR split plan so companies can provide the relative CRs in the following RAN4 meeting. 
2 Discussion
CSI reporting enhancement - TDCP
TDCP: TRS-based TDCP (time-domain channel properties) reporting
According to the conclusion in last RAN4#108 meeting in [1] as below:

	Issue 1-1-1: Whether to define TDCP measurement delay requirements?
Agreement: 
· Do not define TDCP measurement delay requirements

Issue 1-1-2: Whether to define TDCP measurement accuracy requirements?
Agreement:
· Further identify feasibility of methodology and test setup to define TDCP accuracy requirements including at least ideal TDCP definition, channel models
· Define TDCP accuracy requirements subject to conclusions of feasibility analysis


Until last meeting, RAN1 finished the discussion for TDCP and achieve several agreements. In latest RAN1 CR of the spec, the TDCP is defined as wideband normalized correlation between two CSI-RS transmission occasions. The two CSI-RS can be separated by the duration of symbols or slots which can be configurable. 

	the value of  is configured by higher layer parameter Y, and  delay values, , are configured by higher layer parameter D, such that the UE is expected to report the amplitude of TDCP measurement, as defined in Clause 5.1 of [7, TS 38.215], for each of the configured delays. Values of  can be configured subject to UE capability. The configurable delay values are , , where the value  is restricted to subcarrier spacing configuration , the values other than  are applicable to subcarrier spacing configurations , and where the values  can be configured subject to UE capability, with .
-	For , if the higher layer parameter phase is configured, the UE is expected to report the amplitude and phase of TDCP measurement for each of the configured delays, if supported by UE capability.



For the quantization for the amplitude, it is defined as:
	[bookmark: _Ref21611118]Table 5.2.1.4.5-1: Mapping of elements of :  to TDCP amplitudes: 
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It can be listed as all 16 levels of the reporting as:

	0.996094

	0.994476

	0.992188

	0.988951

	0.984375

	0.977903

	0.96875

	0.955806

	0.9375

	0.911612

	0.875

	0.823223

	0.75

	0.646447

	0.5

	0.292893




It can be observed more than 8 reported quantization is larger than 0.95. The difference of each reported level is not uniform. 
When we start the feasibility study of methodology and test setup to define TDCP accuracy requirements, we want to identified what will affect the TDCP. 
Because TDCP reflects to the channel correlation. It cannot use regular AWGN channel as most of RRM tests. The multi-path channel with time varying channel. The typical channel models in 3GPP are TDL channel and CDL channel models. 
From the tests, especially for FR2 test, the correlation is changed (sensitive) to the UE angel which means the TDCP amplitude reporting is varied by using different UE directions. In the real test, it is sensitive to the UE location in chamber with increased measurement uncertainty. CDL is much more complicated than TDL. We prefer to use TDL channel model to do the feasibility study of TDCP accuracy. 
Proposal 1: CDL channel model is hard to use in the test. We prefer to use TDL channel model to do the feasibility study of TDCP accuracy.

In addition, the TDCP amplitude is affected by other aspects:
· UE velocity
· Band (CF)
· Duration of two TRS
· SNR
· Channel model and delay spread
Proposal 2: The TDCP amplitude is affected by multiple aspects:
· UE velocity
· Band (CF)
· Duration of two TRS
· SNR
· Channel model and delay spread

For example, if duration of two TRS is changed from the series of {} slot, the correlation decreased a lot. 
The UE velocity and Band will correspond to different doppler shift. The high-speed UE, the correlation decreased than low speed UE if other conditions (such as SNR and duration of two TRS) is fixed. 
Hence, unlike L1-RSRP (the unified requirements in each FR), it cannot define a single accuracy requirement for TDCP amplitude reporting. 
Proposal 3: Unlike L1-RSRP (the unified requirements in each FR), it cannot define a single accuracy requirement for TDCP amplitude reporting.

By using the simulation assumption as below:
	Parameters
	value

	Carrier frequency
	4GHz

	CP type
	Normal

	TRS bandwidth
	106RBs

	CSI-RS periodicity
	10ms

	CSI-RS port and density
	Single port and density is 3 for TRS

	Transmit antennas
	1

	Receive antennas
	2

	Propagation conditions
	TDL-A or C, delay spread: 30ns or 300ns



The correlation of TDCP is based on the channel estimation of all REs of TRS. The channel estimation is based on UE implementation. We use LS channel estimation in the simulation. 
From observation in RAN1 simulation results, high SNR such as 20dB is used other than -6dB for L1-RSRP simulation. So, we used SNR as 20dB as the start point of the simulation. 
The estimated TDCP is larger than 0.99. All 90% values can within the varied range less than 0.01. 
In the basic RAN1 feature with Dbasic = 1slot, others are optional. The correlation is mostly higher than 0.95 and the accuracy will be in a tight range. 
Proposal 4: It cannot define a common accuracy requirement for TDCP amplitude reporting to cover all conditions. The accuracy is only can be applicable under a certain condition of each aspect in P2. 

SRS enhancement for 8TX UL
In last RAN4 (RAN4#108) meeting, there is no final consensus on whether to specify RRM requirements for Rel-18 SRS enhancement for 8TX UL. One company proposed if s=8 is agreed in RAN1, then RAN4 should specify some requirements in this WI, while other companies think there is no need to specify new SRS switching RRM requirements for 8TX UL. Those are included in the WF in [1] as below:
	Issue 1-2-1: Whether to specify RRM requirements for Rel-18 SRS enhancement for 8TX UL?
Way forward:
· Option1: (MediaTek)
· If S=8 (subsets factor) is agreed in RAN1, then RAN4 should specify RRM requirement for SRS enhancement in this WI. 
· Option 2: (Samsung, Huawei, vivo)
· Not to specify new SRS switching RRM requirements for 8TX UL. Legacy requirements of Interruptions at NR SRS antenna port switching can be reused.


By our understanding, only s = 2 is agreed in RAN1 in Rel-18. There is no RAN1 support for s=4 or s=8 in Rel-18. In [2], RAN1 CRs are summarized. In TS 38.214, it is captured as:
	-  Support of time division mapping subsets of ports of the SRS resource into S symbols (S=2), as defined by the higher layer parameter [tdm], where the SRS ports are evenly distributed in two symbols. This applies when the SRS resource set is configured with higher layer parameter usage in SRS-ResourceSet set to ‘codebook’, or ‘antennaSwitching’, and nrofSRS-Ports is set to ‘n8’.


RAN1 only supports S=2 for SRS in 8 TX feature. Therefore, we support option 2: Not to specify new SRS switching RRM requirements for 8TX UL. Legacy requirements of Interruptions at NR SRS antenna port switching can be reused.
Observation 1: RAN1 only support S=2 in this release. 
Proposal 5: Not to specify new SRS switching RRM requirements for 8TX UL. Legacy requirements of Interruptions at NR SRS antenna port switching can be reused.

CR Work split
According to the previous discussion and agreements, the RRM impacts are related to this aspect:
· [TDCP] (depends on feasibility study conclusion)
· [Interruptions at SRS antenna port switching]
· UL transmit timing
· MTTD
· MRTD
· Extension of unified TCI to m-TRP
we provide the potential spec impacts for core requirements as the below table:
	Requirements
	Clause
	Description

	[TDCP core part]
	9.x
	[TDCP]

	[Interruptions at SRS antenna port switching]
	8.2.1.2.18 EN-DC
	[SRS enhancement for 8TX]

	
	8.2.2.2.16 SA
	

	
	8.2.3.2.16 NE-DC
	

	
	8.2.4.2.14 NR-DC
	

	UL transmit timing
	7.1.1&7.1.2
	Two TA

	MTTD
	7.5.x
	Two TA

	MRTD
	7.6.x
	Two TA

	Active downlink TCI state switching delay for unified TCI for sDCI mTRP
	8.X1
	Extension of unified TCI to m-TRP

	Active downlink TCI state switching delay for unified TCI for mDCI mTRP
	8.X2
	Extension of unified TCI to m-TRP

	Active uplink TCI state switching delay for unified TCI for sDCI mTRP
	8.X3
	Extension of unified TCI to m-TRP

	Active uplink TCI state switching delay for unified TCI for mDCI mTRP
	8.X4
	Extension of unified TCI to m-TRP


The items in the brackets can be further updated if RAN4 have further conclusion. 
According to previous agreements, UL transmit timing should be updated and new MTTD/MRTD should be specified to support m-DCI m-TRP with two TAs. For MTTD/MRTD requirements, we proposed to add new subclauses. 
For extension of unified TCI to m-TRP, according to previous agreements, RAN4 define separate TCI state switching requirements. Therefore, we proposed to use separate clauses for sDCI and mDCI.
There can be different alternatives for specification such as add such enhanced requirements inside current Rel-17 8.15 and 8.16. The other one is to add new subclauses. Our preference is to add new subclauses to support Rel-18 and it will be beneficial if further enhancement in future release. 
For each of 8.X1~8.X4, the same structure as Rel-17 can be used. 
Proposal 6: RAN4 agreed the CR work split in the WF to take below table as starting point:
	Requirements
	Clause
	Description

	[TDCP core part]
	9.x
	[TDCP] depends on the conclusion of feasibility study

	[Interruptions at SRS antenna port switching]
	8.2.1.2.18 EN-DC
	[SRS enhancement for 8TX]

	
	8.2.2.2.16 SA
	

	
	8.2.3.2.16 NE-DC
	

	
	8.2.4.2.14 NR-DC
	

	UL transmit timing
	7.1.1&7.1.2
	Two TA

	MTTD
	7.5.x
	Two TA

	MRTD
	7.6.x
	Two TA

	L1-RSRP measurements for a cell with different PCI from serving cell
	9.13
	Two TA

	Active downlink TCI state switching delay for unified TCI for sDCI mTRP
	8.X1
	Extension of unified TCI to m-TRP

	Active downlink TCI state switching delay for unified TCI for mDCI mTRP
	8.X2
	Extension of unified TCI to m-TRP

	Active uplink TCI state switching delay for unified TCI for sDCI mTRP
	8.X3
	Extension of unified TCI to m-TRP

	Active uplink TCI state switching delay for unified TCI for mDCI mTRP
	8.X4
	Extension of unified TCI to m-TRP


The items in the brackets can be further updated if RAN4 have further conclusion.
For each of 8.X1~8.X4, the same structure as Rel-17 can be used.
3 Conclusion
In this contribution, we provide our further consideration of general RRM impacts and our proposals are:
Proposal 1: CDL channel model is hard to use in the test. We prefer to use TDL channel model to do the feasibility study of TDCP accuracy.
Proposal 2: The TDCP amplitude is affected by multiple aspects:
· UE velocity
· Band (CF)
· Duration of two TRS
· SNR
· Channel model and delay spread
Proposal 3: Unlike L1-RSRP (the unified requirements in each FR), it cannot define a single accuracy requirement for TDCP amplitude reporting.
Proposal 4: It cannot define a common accuracy requirement for TDCP amplitude reporting to cover all conditions. The accuracy is only can be applicable under a certain condition of each aspect in P2.

Observation 1: RAN1 only support S=2 in this release. 
Proposal 5: Not to specify new SRS switching RRM requirements for 8TX UL. Legacy requirements of Interruptions at NR SRS antenna port switching can be reused.

Proposal 6: RAN4 agreed the CR work split in the WF to take below table as starting point:
	Requirements
	Clause
	Description

	[TDCP core part]
	9.x
	[TDCP] depends on the conclusion of feasibility study

	[Interruptions at SRS antenna port switching]
	8.2.1.2.18 EN-DC
	[SRS enhancement for 8TX]

	
	8.2.2.2.16 SA
	

	
	8.2.3.2.16 NE-DC
	

	
	8.2.4.2.14 NR-DC
	

	UL transmit timing
	7.1.1&7.1.2
	Two TA

	MTTD
	7.5.x
	Two TA

	MRTD
	7.6.x
	Two TA

	L1-RSRP measurements for a cell with different PCI from serving cell
	9.13
	Two TA

	Active downlink TCI state switching delay for unified TCI for sDCI mTRP
	8.X1
	Extension of unified TCI to m-TRP

	Active downlink TCI state switching delay for unified TCI for mDCI mTRP
	8.X2
	Extension of unified TCI to m-TRP

	Active uplink TCI state switching delay for unified TCI for sDCI mTRP
	8.X3
	Extension of unified TCI to m-TRP

	Active uplink TCI state switching delay for unified TCI for mDCI mTRP
	8.X4
	Extension of unified TCI to m-TRP


The items in the brackets can be further updated if RAN4 have further conclusion.
For each of 8.X1~8.X4, the same structure as Rel-17 can be used.
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