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1 Introduction
In RAN2#95, the following agreements [2] are made for the RACH-less solution:
	· The asynchronous RACH-less solution is excluded.

· Only the RACH-less solution that the TA value of the source cell is reused for the targeted cell, or TA=0 will be further considered.

· RACH-less solution can be used for SCG change and handover scenarios.

· The activation of RACH-less is decided by target eNB.
· The subframe allocation and uplink grant format can be configured by RRC message. If the subframe allocation and uplink grant format is configured, the starting subframe of the configured uplink grant is provided by the target eNB in RRC message. If UE doesn’t receive UL grant in RRC message, it will monitor PDCCH of the target eNB for UL grant. UE doesn’t need to know the SFN of the target eNB.

· The agreement related to the UL grant allocation can be re discussed at the next meeting. Can be treated as a working assumption for the purposes of drafting the CRs.


In this contributions, we discuss the remaining stage-3 issues related to the RACH-less solutions.
2 Discussion
2.1 Issue 1: UL grant
2.1.1 Issue 1.1: PDCCH grant
According to the discussion in RAN2#95 meeting, the UE needs to monitor PDCCH of the target eNB for UL grant if the UL in RRC message is not configured. For Solution 2, the UE is only required to receive PSS/SS/CRS from the target PCell while retaining the connection to the source cell(s). While the Solution 1 (RACH-less) and Solution 2 (make-before-break) are configured simultaneously. The source connection will be released immediately while the UE starts monitoring PDCCH from the target PCell.
Observation 1: While RACH-less and make-before-break are configured simultaneously, the source connection is released while the UE starts monitoring the PDCCH from the target PCell.

According to the running 36.331 CR, the procedures while simultaneously configuring RACH-less and make-before-break are as follows: 
· Step 1: The UE retains the connection to the source cell until the first reception of PDCCH of the target PCell. Note that when to initiate the reception of PDCCH is left to the UE implementation.

· Step 2: The UE resets layer-2 and applies the RRC configuration of the target cell(s).
· Step 3: After applying the target RRC configuration (e.g. obtaining the C-RNTI), the UE starts to monitoring PDCCH of the target PCell.
Proposal 1: When to initiate the reception of PDCCH is left to the UE implementation.
Another issue related to the PDCCH grant is that it is not clear if the UL grant indicated by the PDCCH is an SPS-grant or a dynamic grant. If RAN2 clarifies that the PDCCH grant is an SPS-grant, more standard efforts are required (compared with the running 36.331 CR [2]) as listed below:
· One more indication in RRC to differentiate the configured RRC grant from the PDCCH SPS-grant

· The calculation of SPS grant in MAC needs to be clarified, as the legacy SPS-grant needs SFN.

As the uplink grant is only used for the initial access to the target cell, the PDCCH SPS-grant seems not essential.

Proposal 2: The UL grant indicated by PDCCH is dynamic grant. 
2.1.2 Issue 1.2: RRC UL grant release 

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 by explicit signalling (i.e. RRC message) 

· Option 2: The UE autonomously releases the configured UL grant.
From our understanding, both Options are feasible. Option 1 requires extra signalling overheads (e.g. RRC message), and Option 2 requires extra UE complexity. For Option 2, one potential solution is to release the UL grant after the successful transmission of the first PUSCH to the target cell.

Proposal 3: 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 by explicit signalling (i.e. RRC message)
· Option 2: The UE autonomously releases the configured UL grant

2.1.3 Issue 1.3: Value of interval and offset

According to the running 36.331 CR [2], the values of the interval and starting subframe are discussed. The related values are extracted as follows:
	UL-ConfigInfo-r14 ::=



SEQUENCE {


ul-SchedInterval-r14


ENUMERATED {sf1, sf2, sf5, sf10},

ul-StartSubframe-r14


INTEGER (0..9),
Editor’s Note: The values needs to be confimed in RAN2.

ul-Grant-r14




BIT STRING (SIZE (16)),
Editor’s Note: The number of UL grant bits in RRC is to be confirmed by RAN1. 
}


According to the agreement from RAN2#95 [1], the UE is not required to read SFN of the target cell during HO.  The examples of potential configurations are illustrated as follows:
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Figure 1: Potential Configuration

· Case 1 (Interval = 2ms; Starting subframe = subframe#1): The configuration can work properly.
· Case 2 (Interval = 3ms; Starting subframe = subframe#1): The configuration will cause the subframe mismatching.
· Case 3 (Interval = 2ms; Starting subframe = subframe#5): The configuration is the same as Case 1.
According to the analysis given above, we have the following observations:
Observation 2.1: The value of interval has to be less than/equal to 10, as the UE is not required to read SFN.
Observation 2.2: If [10 mod interval != 0], the interval causes subframe mismatching issue.  

Observation 2.3: If the interval is less than 10, the starting subframe of subframe#(0/1/2/3/4) points to the same subframe frame as the starting subframe of subframe#(5/6/7/8/9).
Based on the above observations, we have the following proposal:
Proposal 4: The values of interval are 1/2/5/10ms.

Proposal 5: The values of starting subframe are subframe#0-9.

2.2 Issue 2: Configured TA
2.2.1 Issue 2.1: NTA = 0
According to the current running 36.331 CR, the NTA = 0 is only applied for the target PTAG/PSTAG. However an STAG can also use NTA = 0. According the running 36.331 CR, the configured UL grant is only from the PCell/PSCell. Then applying NTA = 0 for a STAG does not save any interruption time for handover/SCG change, as SCell are deactivated. But applying NTA = 0 for a STAG can have some benefits of saving signaling overheads used for the RACH.
Proposal 6: RAN2 is kindly requested to discuss if NTA = 0 can be used for STAG/PTAG/PSTAG.
2.2.2 Issue 2.2: reusing NTA 
According to the current specification, the UE could be configured with 8 TAGs:
· 4 MCG TAG(s) including: 1 PTAG + 3 MCG STAG(s)
· 4 SCG TAG(s) including: 1 PSTAG + 3 SCG STAG(s)
While reusing an NTA of the source TAG for the target cells during handover/SCG, a target TAG (including PTAG/PSTAG/STAG) can actually reuse the NTA of any source TAG (including PTAG/PSTAG/STAG).  
Proposal 7: RAN2 is kindly requested to discuss if the NTA of a source STAG/PTAG/PSTAG can be reused for a target STAG/PTAG/PSTAG.

2.2.3 Issue 2.3: TAT maintenance
According to the MAC specification, the TAT which is triggered by TAC is used to validate the TA. However the transmission of the PUSCH based on the NTA configured by the RRC does not have to start/re-start TAT. Alike the PRACH, the PRACH is transmitted with an initial NTA, but the transmission of PRACH does not start TAT. The TAT can be started by the subsequent MAC CE of TAC. The same principle can be applied also for the RACH-less handover.
Proposal 8: The transmission of PUSCH according to the RRC configuration of NTA for the target cell does not start TAT, like the legacy. 
If Proposal 8 is agreed, nothing needs to be clarified for the TAT maintenance. Otherwise a new trigger (based on the NTA configuration or the PUSCH transmission) is required for starting the TAT.
2.3 Issue 3: HARQ retransmission
2.3.1 Issue 3.1: HARQ Re-transmission in configured UL grant 

According to the discussion in the latency reduction WI, as the UL HARQ is synchronous, the HARQ retransmission could occur at the configured UL grant while the SPS interval is less than 10ms. However as the legacy configured UL grant does not allow re-transmission, the network has to send a PDCCH (which causes extra signaling overhead) to schedule a dynamic grant, so as to allow the HARQ re-transmission. The same problem also occurs for the RACH-less solution, as the interval value of the RACH-less UL grant can be only (1/2/5/10). One solution is to apply the same principle as used in the latency reduction WI, i.e. allow and prioritize non-adaptive retransmissions on RACH-less UL grant.
Proposal 9: RAN2 is kindly requested to discuss whether to allow and prioritize non-adaptive retransmissions on RACH-less UL grant configured by RRC.
2.3.2 Issue 3.2: DTX detection error
According to the discussion in the latency reduction WI, if the eNB does not know when/whether the UE transmits the PUSCH for a configured UL grant, the eNB could consider a PUSCH is transmitted and store the MAC PDU of the corresponding PUSCH in the HARQ buffer even though the UE did not transmit anything (DTX). This could result in the de-synchronization of the HARQ RV. For the RACH-less solution, although the target eNB configures the periodic UL grant for the UE, the target eNB does not know when the UE will start the PUSCH transmission at the configured UL grant. As such the DTX detection error could occur at the target eNB for the RACH-less solution.
Observation 3: The DTX detection error could occur at the eNB for the RACH-less solution.
To resolve the DTX detection error, the potential solution would be alike those for the latency reduction WI:

· The eNB always sends HARQ feedback for the configured UL grant even without receiving any PUSCH
· The non-adaptive retransmissions are done based on RV0.
Proposal 10: RAN2 is kindly requested to discuss whether the DTX detection error at the target eNB should be resolved by re-using the solutions for the latency reduction WI:

· The eNB always sends HARQ feedback for the configured UL grant even without receiving any PUSCH

· The non-adaptive retransmissions are done based on RV0.
3 Conclusion
According to the analysis above, we have the following Observations and Proposals:
Observation 1: While RACH-less and make-before-break are configured simultaneously, the source connection is released while the UE starts monitoring the PDCCH from the target PCell.

Observation 2.1: The value of interval has to be less than/equal to 10, as the UE is not required to read SFN.

Observation 2.2: If [10 mod interval != 0], the interval causes subframe mismatching issue.  

Observation 2.3: If the interval is less than 10, the starting subframe of subframe#(0/1/2/3/4) points to the same subframe frame as the starting subframe of subframe#(5/6/7/8/9).
Observation 3: The DTX detection error could occur at the eNB for the RACH-less solution.

Proposal 1: When to initiate the reception of PDCCH is left to the UE implementation.

Proposal 2: The UL grant indicated by PDCCH is dynamic grant. 

Proposal 3: 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 by explicit signalling (i.e. RRC message)
· Option 2: The UE autonomously releases the configured UL grant

Proposal 4: The values of interval are 1/2/5/10ms.

Proposal 5: The values of starting subframe are subframe#0-9.

Proposal 6: RAN2 is kindly requested to discuss if NTA = 0 can be used for STAG/PTAG/PSTAG.

Proposal 7: RAN2 is kindly requested to discuss if the NTA of a source STAG/PTAG/PSTAG can be reused for a target STAG/PTAG/PSTAG.

Proposal 8: The transmission of PUSCH according to the RRC configuration of NTA for the target cell does not start TAT, like the legacy. 
Proposal 9: RAN2 is kindly requested to discuss whether to allow and prioritize non-adaptive retransmissions on RACH-less UL grant configured by RRC.
Proposal 10: RAN2 is kindly requested to discuss whether the DTX detection error at the target eNB should be resolved by re-using the solutions for the latency reduction WI:

· The eNB always sends HARQ feedback for the configured UL grant even without receiving any PUSCH

· The non-adaptive retransmissions are done based on RV0.
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