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Introduction

Before the RAN2#123-bis meeting, Rapporteur provided a list of remaining open issues for Rel-18 Mobility Enhancements WI, open issues related to RRC  as follows.

	L1/L2 based inter-cell mobility
RAN2 assumes for RACH-less LTM, the UE determines successful reception of its first UL data based on receiving a PDCCH addressing the UE’s C-RNTI in the target cell scheduling a new transmission after the first UL data, FFS if specified contents should be transmitted with this transmission, e.g. as LTE MAC CE ().
FFS if UE transmits the preamble without the power ramping upon reception of PDCCH order with retransmission indication if preamble transmission encounter the LBT failure.
Security concerns for LTM when using L1/L2 signalling in L1 measurement report or LTM trigger command.
FFS further optimization if configured grant can be used for RACH-less LTM
For RRC reconfiguration with usage of reference configuration
FFS if more than RLC PDCP should be kept and how much of “replacing” need to be specified
FFS how to make sure the procedures work in case the LTM candidate configuration is a complete configuration.
Details of stage-3 RRC issues
How to apply candidate delta configuration on top of reference configuration (new procedure or reuse delta configuration, Need Code meaning updates)
Whether to reuse reconfigurationWithSync
How to describe the sending of RRCReconfigurationComplete
RRC configurations for L1 measurement and reporting, TCI state, and TA management, following RAN1 RRC parameter list
Other RRC configuration details (e.g., early TA acquisition, BWP info, etc.)
FFS how to indicate UE to keep/release the LTM configurations when L3 handover occurs
FFS how to handle RLC and PDCP entities when LTM occurs for intra/inter-DU LTM


As noted in the agenda, we need to continue the discussion about the issues including RAN2 centric ones and RAN1 centric ones. 
In this paper, we discuss some open issues for LTM and propose some solutions accordingly.

Discussion
2.1 Open issues related to the completion phase
RAN2 had some discussions related to the completion phase. During the last meeting,  RAN2 confirmed that UE to determine the successful reception of its first UL data by the network by the C-RNTI addressed PDCCH, but left the content as FFS. Similar discussions happened among the study of the NTN WI RACH-less handover, NTN specialists agreed that

	Agreement
LTE approach (of confirming the HO completion) is reused for both pre-allocated grant and dynamic grant. FFS any enhancement to the confirmation of RACH-less HO completion, e.g. the NW does not send the UE Contention Resolution Identity MAC CE, and sends PDCCH/PDSCH addressed to C-RNTI.


Proposal 1: RAN2 to confirm that content of the C-RNTI addressed PDCCH is one MAC CE carrying C-RNTI. 

2.2 Open issues related to TA 
Related discussion was performed in the RAN1#112 meeting, they assumed that the UE-based TA measurement is supported. That is, UE could derive TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell. During the following meeting, they confirmed the following assumption and ask the feasibility of this mechanism.
	Working Assumption
UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
Corresponding UE capability is to be introduced to support UE-based TA measurement

For a UE reports support of this capability, configuration of UE-based TA measurement is supported

FFS: other impacts on RAN1 spec


RAN4 discussed the question and confirm that UE based TA measurement is feasible in some specific scenarios and give their conclusion in the reply LS[1] as shown below.
// Start of the quotation
UE based TA measurement:

Existing time alignment error (TAE) (from TS 38.104) is provided below. 

	For MIMO transmission, at each carrier frequency, TAE shall not exceed 65 ns.

For intra-band contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 260ns.

For intra-band non-contiguous carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.

For inter-band carrier aggregation, with or without MIMO, TAE shall not exceed 3µs.


Due to TAE, DL timing estimation error (of both serving and target cell), serving cell TA resolution error and TA adjustment error, though UE may be able to derive the TA, the actual UL Rx timing error at the target gNB may be larger than CP and may cause performance degradation at the gNB.

However, in some specific scenarios, for example, in FR1, where the TAE between serving cell and candidate cell is within 260ns, UE may be able to derive the TA based on UE based TA measurement and may meet the UL transmit timing requirements under good SNR condition and may not cause any performance degradation at the gNB.

Note: TAE of 260ns corresponds to Intra-band contiguous carrier aggregation, where the CC are collocated.
// End of the quotation
Based on our observation, UE based TA measurement is feasible from RAN1/4 perspective and it is up to NW implementation to guarantee the UE based TA measurement is only configured in the the specific scenarios as mentioned by RAN4. 

Observation 1: RAN4 confirms the feasibility of UE based TA measurement mechanism in some specific scenarios.

Observation 2: NW can guarantee the feasibility of UE based TA measurement by the acceptable TAE between serving cell and candidate cell  based on its implementation.
Then, RAN2 needs to continue the discussion about the signalling, configuraion and other related issues. Firstly, the corresponding UE capability should be introduced to support UE-based TA measurement. Furthermore, this function should be configurable by the NW and indicated to the UE within RRC configuration.
Proposal 2: RAN2 confirms that for a UE reports capability of  UE based TA measurement, NW could send  indication of the UE-based TA measurement within RRC configuration.
Proposal 3: UE performs UE-based TA measurement if receives the indication of the UE-based TA measurement within RRC configuration .

Based on the previous agreement, RAN2 confirmed that UE could trigger RACH-less under some circumstances as shown above. 
The UE will do RACH-less when: 

- TA value is provided in the cell switch MAC CE (already agreed, TA=0 is assumed to be covered by this)

- When the UE shall apply the same TA value as the source (already agreed) FFS how the UE knows this. 
Based on the above discussion, UE-based TA measurement is another trigger for the RACH-less in addition to the cases of the cell switch command with TA and the case of the same TA value as the source.
Proposal 4: The UE will do RACH-less when it performs UE-based TA measurement and derives the TA accordingly.
2.3 Open issues related to L1 measurement
During the previous discussion, RAN2 made the following assumption about CSI measurement reporting and asked RAN1 to confirm the report design.

	RAN2 assumes the following about CSI measurement reporting for LTM (final decision up to RAN1):

a.
UE reports all measured LTM candidate cells in a single report; or

b.
UE reports one or a subset of measured LTM candidate cell(s) in a report.




RAN1 replied the LS [2] with their agreement/working assumption/conclusion and propose their conclusion are as below.

// Start of the quotation

	Agreement (RAN1#112bis)
For the beam selection for SSB based L1-RSRP measurement report,
Beam selection is performed across the L cells from configured (or activated, if introduced) cells, i.e. M beams for each of the L cells 

FFS: How to select the L cells and M beams per cells is up to UE

M x L beams are reported in a single report instance

Max values of M and L are based on UE capability, and at least M x L=4 is supported as a UE capability, other UE capabilities are FFS 
FFS if UE is allowed to report less than M x L beams 

The values of M and L are configured to the UE in the reporting configuration 

FFS: The following configurability is introduced in the report configuration

1) Whether serving cell is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2

2) at least one of the inter-frequency cells is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2 and at least one cell in inter-frequency 
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According to RAN1’s agreement in RAN1#112bis meeting, M x L beams are reported in a single report instance. UE reports beams of L cells from configured cells with M beams for each of the L cells. According to the conclusion from RAN1#113, how to select the L cells is up to UE.

// End of the quotation

Besides, they made related agreements for the beam selection for the measurement report and the report format as follows[3].

// Start of the quotation
Agreement
For the beam selection for SSB based L1-RSRP measurement report,

For the value of M, L 

the RRC configured candidate values are: 

M = 1, 2, 3, 4

L = 1, 2, 3, 4

Note: the maximum value of M*L and combination of M and L is up to UE capability

Note: the common understanding is that L=1 with configuration of inclusion of serving cell is not a typical case. 
No need to confirm the corresponding working assumption (made in RAN1#113).
Agreement
SSBRI among configured candidate cells is included for each L1-RSRP report 

The bit size of SSBRI is [image: image3.png][log.(K3E)]



where [image: image5.png]


 is the number of configured SSBs in the corresponding resource set for the report
The following format is used for reporting
	CSI report number
	CSI fields

	CSI report #n
	SSBRI #1 as in Table 6.3.1.1.2-6, if reported

	
	SSBRI #2 as in Table 6.3.1.1.2-6, if reported

	
	:

	
	SSBRI #L*M as in Table 6.3.1.1.2-6, if reported

	
	RSRP #1 as in Table 6.3.1.1.2-6, if reported

	
	Differential RSRP #2 as in Table 6.3.1.1.2-6, if reported

	
	:

	
	Differential RSRP #L*M as in Table 6.3.1.1.2-6, if reported


// End of the quotation

Based on our understanding, RAN1 didn’t have the limitation that all measured LTM candidate cells must be transmitted in a single report. What is more important, it is noticed that the maximum value of M*L and combination of M and L are up to UE capability and NW could configure the specific value of M*L within the UE capability. Thus, besides the number of candidate cells in one report instance, the number of beams per cell for one report also need to be configured. Based on the RAN1 agreement, we need to  modify the option 2 and propose that
Proposal 5: RAN2 confirm that for CSI measurement reporting in LTM, UE reports  L measured LTM candidate cell(s) with M beams for each of the L cells in a single report instance.

Proposal 6: NW configures the specific value of the number L of cell and the specific value M of beam per cell reported in a report.
Conclusions

In this contribution, we list some open issues for LTM. Observations and proposals are as following .
Proposal 1: RAN2 to confirm that content of the C-RNTI addressed PDCCH is one MAC CE carrying C-RNTI. 

Observation 1: RAN4 confirms the feasibility of UE based TA measurement mechanism in some specific scenarios.

Observation 2: NW can guarantee the feasibility of UE based TA measurement by the reasonable TAE between serving cell and candidate cell  based on its implementation.
Proposal 2: RAN2 confirms that for a UE reports capability of  UE based TA measurement, NW could  indication of the UE-based TA measurement within RRC configuration.
Proposal 3: UE performs UE-based TA measurement if receives the indication of the UE-based TA measurement within RRC configuration .

Proposal 4: The UE will do RACH-less when it performs UE-based TA measurement and derives the TA accordingly.
Proposal 5: RAN2 confirm that for CSI measurement reporting in LTM, UE reports  L measured LTM candidate cell(s) with M beams for each of the L cells in a single report instance.

Proposal 6: NW configures the specific value of the number L of cell and the specific value M of beam per cell reported in a report.
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Working Assumption (RAN1#113)


For the beam selection for SSB based L1-RSRP measurement report,


For the value of M, L 


the RRC configured candidate values are: 


M = 1, 2, 3, 4


L = [1], 2, 3, 4


Note: the maximum value of M*L and combination of M and L is up to UE capability





Conclusion (RAN1#113)


For the beam selection for SSB based L1-RSRP measurement report, except SpCell is configured to be included, 


the selection of cells for the L1 measurement report is up to UE implementation.


the selection of beams per cell for the L1 measurement report is the same as legacy behaviour.
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