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1 Introduction

In RAN2# 123 meeting, RAN2 reached the following agreements for supporting RACH-less access for LTM [1]:

	· Define the association between CG occasion and beam in RRC and specify that the UE uses a CG occasion associated with the indicated beam in MAC

· Observation: In cases for which it is desired that CG used for LTM is not used further once the UE has made the cell its new serving cell, it is assumed that the network could release Type1 CG resource on LTM completion (existing functionality)

· Before RACH-less LTM procedure completion, the UE shall not trigger RACH (when the UE has no valid PUCCH resource for triggered SRs), as in LTE RACH-less.

· 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). 


In RAN1 #113 meeting, RAN1 confirmed the working assumption of supporting the UE based RACH-less TA acquisition [2]: 
	Agreement

Confirm the following Working Assumption, and sent LS to RAN4 to clarify the feasibility of supporting this mechanism

Working Assumption

From RAN 1 perspective, 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 has sent RAN1 an LS [4] indicating in source/target cells collocated cases UE based TA measurement is feasible, and in most common source/target non-collocated cases the time alignment error (TAE) between the source and target cells is a major factor impacting TA accuracy. As implied in [4] and pointed out in [5], in those common mobility scenarios where source and target cells are not collocated, as long as TAE can be compensated, UE based TA measurement is feasible. Therefore, based on RAN1 agreement to support UE based TA measurement/determination and RAN4 LS, RAN2 should start to work on the details to support UE based TA determination. In this contribution, we further discuss the details of lower layer operations to support UE-based TA determination and RACH-less LTM, and related MAC CE enhancement. 
2 Discussion
2.1 MAC CE enhancement for RACH-less LTM
In RAN1 #112 meeting, it was agreed that for PDCCH ordered RACH, the target TA determined by the target cell is carried by cell switch command [3]:

	Agreement

…
· If reception of RAR is not configured/indicated (without RAR)

· TA value of candidate cell is indicated in cell switch command

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


The first above agreement requires RAN2 to define a field in cell switch command MAC CE for carrying the pre-determined target TA from PDCCH ordered early RACH. 
As shown in introduction section, the working assumption of supporting UE based RACH-less TA measurement has been confirmed in RAN1#113 meeting [2]. In this UE based scheme, source TA is used for deriving the target cell TA. Therefore, accurate source TA is desirable. Since the UE continues moving in the source serving cell, over the time the TA currently used by the UE can be marginal although a TA update is not triggered yet. In order to ensure the target TA accuracy, the most current serving cell TA should be used for calculating target TA. In cell switch command MAC CE, a field-type indication can be defined to indicate whether the TA field carries the target TA or the dynamic adjustment of the source TA. If the indicator shows the field carries target TA, the UE can use it directly for its RACH-less UL transmission. If it indicates the TA field is the delta source TA adjustment, the UE use it to calculate the target TA. If the indication shows the TA field is absent, the UE performs RACH. In this way, LTE RACH-less scenarios can also be indicated by cell switch command. In case of target cell TA is 0, the TA field-type indication is set to “target TA” and the TA field is set to “0”. In case of target cell TA = serving cell TA, the TA field type indication is set to “delta source TA,” the UE calculated target TA will be the current source cell TA since for collocated source and target cells UE measured RSTD ideally is 0. This way would be more accurate, in case for any reason there is any propagation delay difference between the source and target cells, it can be identified by the UE. 

Observation 1: There will be only one way used a time for the UE to obtain target TA, that is either by network early determination or UE based TA measurement. The TA field in cell switch command can carry either early determined target TA from the source cell, or delta source TA adjustment for the UE to calculate the target TA.

Observation 2: Allowing the TA field in cell switch command to carry delta serving cell TA will also conveniently help the LTE supported source/target cell collocated scenarios.

Proposal 1: Using the cell switch command MAC CE to carry either the target TA or the source TA adjustment with indication from the network showing which type of TA is carried.
In email discussion [Post122][058][Mob18] Contents of Cell Switch MAC CE (Huawei), some companies think only 1 bit indication is needed and the rest can be left to RRC configuration. We understand that supporting UE based TA determination was not taking into consideration yet in last meeting. In order to support UE based RACH-less TA determination and allow different TA determination schemes to be configured for the same candidate cell, we think a 2-bit field is better to at least identify the following three cases:

1. Target TA is already available and the MAC CE command carries target TA,

2. UE base RACH-less TA determination and the MAC CE command carries delta source TA,

3. RACH based access.

It is prudent to treat the target TA = source TA case as an independent one. Then there are four cases to be identified:
1. Target TA is already available and the MAC CE command carries target TA,

2. UE base RACH-less TA determination and the MAC CE command carries delta source TA, 
3. Target TA = Source TA and the MAC CE command carries delta source TA,

4. RACH based access.

RAN2 should further discuss and decide how many cases to be identified., how to handle the different cases – whether we use RRC or MAC CE.
Proposal 2: RAN2 further discuss and decide how many cases are indicated in cell switch command MAC CE.
2.2 MAC enhancement for CG RACH-less initial transmission

As discussed in our companion contribution [5], RAN2 already agreed for pre-configured grant (CG) based RACH-less initial transmission, CG occasions are associated with candidate beams and pre-configured to the UE. When the UE received cell switch command, it uses the CG-occasion corresponding to the selected target beam (SSB) to perform initial data transmission. However, the number of CG-occasions is too limited to support bigger number of candidate beams, especially when multiple UEs perform LTM at the same time. One possible solution is to preconfigure the dedicated SRSs jointly with CG occasions corresponding to the candidate beams to the UE(s). More candidate beams can be associated with CG occasions and SRSs jointly. In addition, an SRS also helps further target TA fine tuning at the target cell. The MAC procedure regarding LTM can be enhanced to support the initial data and SRS transmission.
Proposal 3: Support pre-configuring the association of combined CG occasions and SRSs resources with candidate beams for target beam indication to the target cell.
· When a RACH-less initial access is triggered and the target beam is indicated in the cell switch command, the UE uses the CG occasion and SRS combination corresponding to the selected target beam to perform the initial transmission of the SRS and data at the CG occasion.
3 Conclusions

Based on the above discussion, we have the following observations and proposals:
Observation 1: There will be only one way used a time for the UE to obtain target TA, that is either by network early determination or UE based TA measurement. The TA field in cell switch command can carry either early determined target TA from the source cell, or delta source TA adjustment for the UE to calculate the target TA.

Observation 2: Allowing the TA field in cell switch command to carry delta serving cell TA will also conveniently help the LTE supported source/target cell collocated scenarios.

Proposal 1: Using the cell switch command MAC CE to carry either the target TA or the source TA adjustment with indication from the network showing which type of TA is carried.

Proposal 2: RAN2 further discuss and decide how many cases are indicated in cell switch command MAC CE.
Proposal 3: Support pre-configuring the association of combined CG occasions and SRSs resources with candidate beams for target beam indication to the target cell.

· When a RACH-less initial access is triggered and the target beam is indicated in the cell switch command, the UE uses the CG occasion and SRS combination corresponding to the selected target beam to perform the initial transmission of the SRS and data at the CG occasion.
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