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1. Introduction

An LS [1] on TCI State Update for L1/L2-Centric Inter-Cell Mobility was sent to RAN2, RAN3 and RAN4. Some questions are related with RAN4. The related content in the LS are duplicated as below,
	Question 1: In regard of serving cell, 

1. Is there a need for a UE to change a serving cell for DL reception from or UL transmission to another (non-serving) cell, at least on UE-dedicated PDSCH, PDCCH, PUSCH, and PUCCH? 
2. If so, how can the addition, release or change of a non-serving cell for DL reception and/or UL transmission be done? For example, would any of such actions require L3 handover and/or selection/activation among pre-configured candidate cells from RAN2 perspective?
3. If so, how can the TCI states associated with the previous serving cell be handled?
4. If so, what is the impact on the system information reception by the UE?
5. If so, what is the impact on the RACH and PUCCH-related procedures and configurations?
6. If not, what is the impact on the applicable use cases? That is, in what scenarios can the UE be configured for DL reception from or UL transmission to another (non-serving) cell, at least on UE-dedicated PDSCH, PDCCH, PUSCH, and PUCCH, if the serving cell does not change?
Question 5: In regard of CA issues, RAN1 is discussing whether the operation is supported only for intra-band CA scenario (i.e. UE is configured to operate with serving and non-serving cells that belong to the same frequency band) or for both intra-band CA and inter-band CA scenarios. Note that one common TCI state ID associated with a non-serving cell, if supported, may be optionally applied for CCs in a band.
1. Are there specific RAN2/4 issues (including higher-layer impact) that need to be considered for deciding  between the two alternatives? 
Question 6: In regard of inter-frequency issues, from RAN2/4 perspective, what would be the higher-layer and RRM impact assuming inter-frequency scenarios as opposed to intra-frequency scenarios? For intra-frequency scenario, it is assumed that SSBs of non-serving cells have the same center frequency and SCS as the SSBs of the serving cell.

· Note: RAN1 has agreed to support intra-frequency scenarios, whereas the support for inter-frequency scenarios is still for further study.



This contribution provides the RRM related analysis on the question in the LS [1].
2. Discussion
2.1. Question 1-serving cell
Question 1 is not quite clear. The serving cell concept shall be clarified firstly. In RAN2 TS38.331, the definition of ‘Serving Cell’ is specified as follows. 

	Serving Cell: For a UE in RRC_CONNECTED not configured with CA/DC there is only one serving cell comprising of the primary cell. For a UE in RRC_CONNECTED configured with CA/ DC the term 'serving cells' is used to denote the set of cells comprising of the Special Cell(s) and all secondary cells.


According to the definition, if a UE connects to more than one serving cell, CA or/and DC configuration is needed. Without configuring CA/DC, there is only one serving cell for a UE and all other cells are ‘non-serving cells’. 

Regarding L1/L2-centric inter-cell mobility, the source cell is a serving cell and the target cell is a non-serving cell. After “change”, the UE will establish connection with the target cell and release connection with the source cell. Therefore the serving cell is changed from the source cell to the target cell. 

In our understanding, PDSCH, PDCCH, PUSCH and PUSCH shall be on “serving cells”. UE can’t perform data reception and transmission on “non-serving cell”. However the description in question 1 “addition, release or change of a non-serving cell for DL reception and/or UL transmission” is not clear to us. According to the inter-cell multi-TRP scenarios from RAN1, it seems ambiguous whether the UE can perform data transmission in the so called “non-serving” cell or not.

In light of the current situation, further clarification on the question is needed.

Proposal 1: Request further clarification on Question 1 related to serving and non-serving cell from RAN1.
2.2. Question 5: CA issues
Question 5 is not quite clear.
Firstly, the concept of “CA” is ambiguous. In common understanding, intra-band CA scenario is that the primary serving cell and secondary serving cell(s) belong to the same frequency band, rather than the serving and non-serving cells belong to the same frequency band as described in the question. 
Secondly, what does “operation” mean?  It means “L1/L2-centric inter-cell mobility” or “inter-cell multi-TRP operation”, or both?
Proposal 2: The “CA scenario” and “operation” in the question needs to be clarified.

Assuming the “operation” refers to the inter-cell multi-TRP operation and the CA means two serving cells, question 5 is equivalent to “whether inter-cell multi-TRP operation is supported for intra-band CA scenario or for both intra-band CA and inter-band CA scenarios”, where two inter-cells are all serving cells. To support inter-band inter-cell multi-TRP operation, separate RF chains for CCs on different bands are needed. As each CC has separate baseband process, additional BB is request for inter-cell CC as well. The corresponding UE capability and implementation cost are vastly enhanced. Therefore we suggest only intra-band CA is supported.
Proposal3: If the question refers to inter-cell multi-TRP operation in CA scenario, only intra-band CA is supported.

Assuming the “operation” refers to L1/L2-centric inter-cell mobility, and CA means that both serving cells and non-serving cells are inter-band/intra-band CA combination configuration, UE is required to perform inter-cell mobility between serving cells and non-serving cells. This scenario is considerable complicated. The beam management procedure shall be careful planed. Due to limited TU in the WI, we don’t think there is sufficient time to discuss such complex scenarios.

2.3. Question 6- Inter-frequency issues
RAN1 has agreed to support intra-frequency L1/L2-Centric Inter-Cell Mobility, whereas the support for inter-frequency scenarios is still for further study. As we know the existing L1-RSRP measurement are performed on serving cells. If inter-frequency L1-RSRP measurement is required, UE needs to retune to an inter-frequency center frequency. This behaviour resembles as measurement with measurement gap. At this stage, it is not clear whether the offset, duration and pattern of the measurement gap for inter-frequency L1 measurement are aligned with MG for L3 measurement. If they are not aligned, more gaps (in other words, interruptions) are added on top of the existing MG. The UE throughput will be degraded. If they are aligned, as UE needs to perform Lay 1 measurement within gap, the measurement opportunities are competed with other layer 3 measurement. The CSSFwithingap will consider both L1 and L3 measurement. The measurement delay will be further enlarged. 
Due to the drawbacks mentioned above, we suggest to only consider intra-frequency L1/L2-Centric Inter-Cell Mobility.
Proposal 4: We suggest to only consider intra-frequency L1/L2-Centric Inter-Cell Mobility.

3. Conclusion
This contribution provides analysis on TCI State Update for L1/L2-Centric Inter-Cell Mobility. The proposals are listed as below. 
Proposal 1: Request further clarification on Question 1 related to serving and non-serving cell from RAN1.
Proposal 2: The “CA scenario” and “operation” in question 5 needs to be clarified.

Proposal3: If question 5 refers to inter-cell multi-TRP operation in CA scenario, only intra-band CA is supported.

Proposal 4: We suggest to only consider intra-frequency L1/L2-Centric Inter-Cell Mobility.
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1. Overall Description:

RAN4 would like to thank RAN1 for informing RAN4 of the progress on L1/L2-centric inter-cell mobility in RAN1. For the questions raised by RAN1, RAN4 would like to provide answers in the following.

(To be determined.)

2. To RAN WG1 group. 

ACTION: 
RAN4 respectfully asks RAN1 to take the above agreements into account.
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