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1 Introduction
According to the discussion in the RAN2#93bis meeting, an LS [1] asking the feasibility of the solutions was sent to both RAN1, RAN3 and RAN4. A summary of RACH-less solutions can be found in [2]. According to the WID [3], only RAN4 and RAN3 has officially allocated TU(s) for the work item. In this contributions, we discuss the potential issues of the RACH-less solutions, and try to provide a guidance to minimize the work of RAN1. 
2 Discussion
According to the LS sent to RAN1, the following two questions related to the RACH-less solutions were expected to be answered by RAN1:
	Q1: Would the accuracy of the TA value calculated according to the schemes in the attachment be sufficient for transmitting PUSCH/PUCCH/SRS at the target cell in either synchronous or asynchronous network?  (RAN1/RAN4)

Q2: Assuming the TA value can be calculated accurately, would starting PUCCH/PUSCH/SRS transmission directly (i.e. without power ramping step) be feasible? (RAN1/RAN4)


Here we list the potential RACH-less solutions as follows:
· Solution 1: synchronous UE-based RACH-less solution

· Solution 2: synchronous eNB-based RACH-less solution

· Solution 3: asynchronous UE-based RACH-less solution

· Solution 4: asynchronous eNB-based RACH-less solution

2.1 Issue 1: TA value calculated by the UE or the eNB
According to 36.213 and 36.211 [4][5], the UL transmission timing of the UE is as follows:
	36.211:
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The legacy UL timing adjustment can be illustrated as the following 3 steps:
Table 1: UL timing adjustment

	Descriptions
	Steps

	Step 1 (initial TA): The UE initiates the preamble transmission based on the DL subframe boundary.  “The start of the random access preamble shall be aligned with the start of the corresponding uplink subframe at the UE assuming 
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	Step2 (absolute TA): The UE adjusts its UL timing difference based on the TA command from the RAR and the DL subframe boundary (or the UL timing of preamble transmission).
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	Step 3 (relative TA): The UE adjusts its UL timing based on the TA command from the TAC MAC CE and the old UL timing 
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2.1.1 UE-based

In general, the calculation of the new UL timing of the target cell can be formulated as follows:
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For Solution 1 and 3 (UE-based), the TA value (
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) calculated by the UE can be based on the following ways:
· Option 1: The TA value calculated is based on the DL subframe boundary difference between the source cell and the target cell.
· Option 2: The TA value calculation can be based on the DL transmission delay, e.g. DL pathloss.
· Option 3: Leave the details of the TA value calculation to the UE implementation 

From our understanding, there could be several ways for the UE to calculate the TA value (
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). For Option 1 and 2, we need to ask RAN1 to define a specific UE measurements in 36.214. For Option 3, we only need to ask RAN4 to define the requirements of the TA value calculation. The TA value calculation can still be testable, e.g. the UL timing of the UE’s first PUSCH transmission is within the TA requirements defined by RAN4. 
Proposal 1: The calculation details of the TA value for the UE-based RACH-less solution is left to the UE implementation. No need to define a new UE measurement.
2.1.2 eNB-based

According to 36.214 [6], the eNB measurements of TADV (Timing Advance) is as follows:
	Definition
	Type1:

Timing advance (TADV) type 1 is defined as the time difference 


TADV = (eNB Rx – Tx time difference) + (UE Rx – Tx time difference),

where the eNB Rx – Tx time difference corresponds to the same UE that reports the UE Rx – Tx time difference.

Type2:

Timing advance (TADV) type 2 is defined as the time difference 


TADV = (eNB Rx – Tx time difference),

where the eNB Rx – Tx time difference corresponds to a received uplink radio frame containing PRACH from the respective UE.


According to the reference given above, the TA value calculation of PRACH is Type 2, and the TA value calculation of other UL signals is Type 1. There is no need to define new eNB measurements, as the target eNB can always measure the UL signal of the UE if the UL transmission power is sufficient. According to the eNB-based RACH-less solution, the UE transmits the PRACH in the source cell during the HO preparation. According to 36.211 [5] and the Step 3 (relative TA) given in Table 1, the preamble transmission is sent regardless of the UE current UL transmission timing.
Proposal 2: The relative TA value is forwarded by the target eNB for the eNB-based RACHless solution.
According to Proposal 2, after the handover, the UE shall send its PUSCH/SRS/PUCCH to the target eNB based on the UL timing of the source cell. Then RAN1 specification can still reuse the relative TA calculation for the UE.
Proposal 3: The UE reuses the relative TA adjustment for the eNB-based RACHless solution.
2.2 Issue 2: UL grant configuration
2.2.1 UL grant information
Both UE-based and eNB-based RACHless solution need an initial UL grant for the UE. According to the current specification of 36.321 [7], the UL grant received by the UE could be via the following ways:

· Option 1: UL grant from the DCI of PDCCH with dynamic scheduling
· Option 2: UL grant from the DCI of PDCCH with SPS intervals 
· Option 3: UL grant from the RAR

For Option 1 and 2, several DCI formats (e.g. 1/1A/2/2A and so on) are available for the UL grant of PDCCH. For Option 3, the UL grant is used for the initial access which does not require the buffer status information from the UE. The 20 bits UL grant information of the RAR is as follows [4]:
	36.213:

-
Hopping flag – 1 bit

-
Fixed size resource block assignment – 10 bits

-
Truncated modulation and coding scheme – 4 bits

-
TPC command for scheduled PUSCH – 3 bits

-
UL delay – 1 bit

-
CSI request – 1 bit


To simplify the UE implementation, we think that the UL grant information of the RAR can be reused for the RACHless solution.
Proposal 4: The UL grant information of RAR is reused for the RACHless solution.
2.2.2 Available subframe of UL grant
Additionally the network shall indicates in which subfame(s) the UL grant(s) are available for the UE. One simplified solution is to have an SPS-alike interval (etc. periodicity) with the indication of a subframe location. Details of the specific values of the periodicity and the subframe location can be left to the stage-3 discussion.
Proposal 5: The indication of a subframe allocation and the periodicity of the UL grant is sent in the handover command of the RACHless solution.
2.2.3 Release of UL grant
Once the target eNB detects the UE’s UL transmission, the configured UL grant should be released. We could have the following ways to release the UL grant:
· Option 1: The target eNB releases the configured UL grant 

· Option 2: The UE autonomously releases the configured UL grant

From our understanding, both Options are feasible. Option 1 requires extra signalling overheads, and Option 2 requires extra UE complexity.
Proposal 6: RAN2 is kindly asked to discuss which option is used for the release of the configured UL grant:

· Option 1: The target eNB releases the configured UL grant 

· Option 2: The UE autonomously releases the configured UL grant

2.3 Issue 3: UL power control

In [8], two solutions of the initial UL power are raised:
	R2-162410:

· Solution 1: UE determines the initial PUSCH transmission power by P0-PUSCH and path loss. The UE can obtain the path loss by the power of the eNB transmitting CRS and the power of the UE receiving CRS, what’s more, the P0-PUSCH  which represents  the  receiving power expected by the eNB can be derived by the system information (the related parameters are included in SIB2). In this way, the UE can determine the uplink transmission power.
· Solution 2: Network configures the initial uplink power control based on measurement report. The target eNB determines the initial uplink PUSCH transmission power based on the measurement report during handover preparation procedure and configures it to UE in handover command.


From our understanding, Solution 1 impacts the RAN1 specification. For Solution 2, the UL grant of RAR including “TPC command for scheduled PUSCH” is forwarded via X2, and does not require the change of RAN1 specification. And the measurement report is already included in the handover request via X2.
Proposal 7: The “TPC command for scheduled PUSCH” of the UL grant of RAR is reused for the initial UL power of PUSCH.
3 Conclusion
According to the analysis above, we have the following proposals:
Proposal 1: The calculation details of the TA value for the UE-based RACH-less solution is left to the UE implementation. No need to define a new UE measurement.

Proposal 2: The relative TA value is forwarded by the target eNB for the eNB-based RACHless solution.
Proposal 3: The UE reuses the relative TA adjustment for the eNB-based RACHless solution.

Proposal 4: The UL grant information of RAR is reused for the RACHless solution.

Proposal 5: The indication of a subframe allocation and the periodicity of the UL grant is sent in the handover command of the RACHless solution.

Proposal 6: RAN2 is kindly asked to discuss which option is used for the release of the configured UL grant:

· Option 1: The target eNB releases the configured UL grant 

· Option 2: The UE autonomously releases the configured UL grant

Proposal 7: The “TPC command for scheduled PUSCH” of the UL grant of RAR is reused for the initial UL power of PUSCH.
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