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[bookmark: _Ref492503575]Introduction
The WI on Mobility Enhancements introduced preallocated UL grants to enable UEs to perform “RACH-less” handover in [1].
It is clear from current specifications that the preallocated grants are no more valid after HO has been indicated to be successful or HO failure is detected. However, when periodicity of preallocated UL grants is small, current specification is not clear on how to handle further preallocated UL grants after the UE has transmitted the RRC Connection Reconfiguration Complete and before the time when HO completion is indicated by the eNB (e.g. contention resolution is received from eNB), or HO failure is confirmed by T304 expiry. 
RAN2#105 discussed on this problem and concluded that clarification is required. However, companies wanted some time to check further on how to clarify. Following is the excerpt from Chair’s note [2]:
	R2-1900780	Correction to handling of preallocated UL grants during RACH-less HO	Qualcomm Incorporated	CR	Rel-14	36.321	14.9.0	1410	-	F	LTE_eMob-Core
-	Ericsson wonders if it would be beneficial for the UE to use these grants.  Qualcomm doesn’t see a benefit of wasting UL power until knowing that the eNB has received the message. 
-	Qualcomm thinks that if we don’t have skipping configured the UE would have to send padding. 
-	Ericsson thinks that maybe we can be stricter and invalidate the grant. 
-	Intel thinks that we should repeat the RRC message 
=>	We need to clarify the behaviour and how is to be discussed 
=>	The CR is postponed 



In this document, we briefly describe the problem again and explain the proposed solution. 
Background
According to current specifications, depending on the size of preallocated UL grant, UE may transmit BSR and/or UL data along with RRC Connection Reconfiguration Complete message on the preallocated UL grant. 
Following except is from TS 36.300.
“When the RACH-less HO is configured, after the UE has received uplink grant, the UE sends the RRCConnectionReconfigurationComplete message (C-RNTI) to confirm the handover, along with an uplink Buffer Status Report, and/or UL data, whenever possible, to the target eNB. The target eNB verifies the C-RNTI sent in the RRCConnectionReconfigurationComplete message. The target eNB can now begin sending data to the UE.”
...
“The handover procedure is completed for the UE when the UE receives the UE contention resolution identity MAC control element from the target eNB.” 
Additionally, RRC specification captures the condition to stop T304 and release rach-skip as follows:
	<<other text skipped>>
1> if MAC indicates the successful reception of a PDCCH transmission addressed to C-RNTI and if rach-Skip is configured:
	2> stop timer T304;
	2> release rach-Skip;
<<other text skipped>>



Preallocated UL grant is a periodic grant configured by ul-ConfigInfo-r14 within rach-skip IE as shown below:
RACH-Skip-r14 ::=					SEQUENCE {
<<skip>>
	ul-ConfigInfo-r14				SEQUENCE {
		numberOfConfUL-Processes-r14			INTEGER (1..8),
		ul-SchedInterval-r14			ENUMERATED {sf2, sf5, sf10},
		ul-StartSubframe-r14			INTEGER (0..9),
		ul-Grant-r14					BIT STRING (SIZE (16))
	}																OPTIONAL	-- Need OR
}

From the above configuration, preallocated UL grant can be configured with possible periodicities of 2, 5, 10 subframes.
Ambiguity
It is clear from the current specifications that the preallocated grants are no more valid after either HO has been indicated to be successful or HO failure is detected. However, when periodicity of preallocated UL grants is small, there may be multiple preallocated UL grants during the period after the UE has transmitted the RRC Connection Reconfiguration Complete and before the time when successful HO completion is indicated by the eNB (e.g. contention resolution is received from eNB and T304 is stopped), or HO failure is confirmed by T304 expiry. Current specification is not clear on what is the intended UE behavior during such period: whether further new transmissions should be performed on the preallocated UL grants, or the same UL transmission as the first transmission should be repeated, or the UL grants should be skipped after the first transmission.
[bookmark: _Toc3989509]Current specification is clear that the preallocated grants are no more valid after either HO has been indicated to be successful or HO failure is detected.
[bookmark: _Toc3989510]Current specification is not clear on what is the intended UE behavior during the period after the UE has transmitted the RRC Connection Reconfiguration Complete and before the time when successful HO completion is indicated by the eNB (e.g. contention resolution is received from eNB and T304 is stopped), or HO failure is confirmed by T304 expiry.
This ambiguity is illustrated in figure below assuming start subframe 0 and periodicity of sf2.



Figure 1 Ambiguity scenario with prealloced UL grants during RACH-less HO
Issues
According to current MAC specification, UE shall attempt to transmit UL data whenever there is UL data (i.e. UL buffer is not empty) even when UL skipping is configured. Further, if UL skipping is not configured, UE shall transmit padding even when UL buffer is empty. There is no mechanism to enable UL skipping for preallocated UL grants.
In our understanding, it is not beneficial to continue transmitting further UL data before RACH-less HO has been confirmed as successful. 
[bookmark: _Toc3989511]It is not beneficial to continue transmitting further UL data before RACH-less HO has been confirmed as successful. 
Solution
For synchronous HARQ operation, the preallocated UL grants after the first transmission of RRC Connection Reconfiguration Complete should be skipped/ignored, except for non-adaptive HARQ retransmissions on preallocated UL grants which is already supported by the current specification. Additionally, the first transmission should make sure that RRC Connection Reconnection Complete (i.e. DCCH) is included.
The change request to the MAC specification is provided in [3] and [4].
[bookmark: _Toc3989512][bookmark: _Toc4685228]RAN2 understands that for synchronous HARQ operation during RACH-less HO, the preallocated UL grants after the first transmission of RRC Connection Reconfiguration Complete are ignored, except for non-adaptive HARQ retransmissions on preallocated UL grants.
[bookmark: _Toc3989513][bookmark: _Toc4685229]Agree the MAC CRs in R2-1903184 (Rel-14 Cat. F) and R2-1903185 (Rel-15 Cat. A).
Conclusion
In this contribution, we discussed an ambiguity in handling preallocated UL grants during RACH-less HO. Based on the above discussion, we made the following observations:
Observation 1.	Current specification is clear that the preallocated grants are no more valid after either HO has been indicated to be successful or HO failure is detected.
Observation 2.	Current specification is not clear on what is the intended UE behavior during the period after the UE has transmitted the RRC Connection Reconfiguration Complete and before the time when successful HO completion is indicated by the eNB (e.g. contention resolution is received from eNB and T304 is stopped), or HO failure is confirmed by T304 expiry.
Observation 3.	It is not beneficial to continue transmitting further UL data before RACH-less HO has been confirmed as successful.

Based on the discussion and observations, we propose:
Proposal 1.	RAN2 understands that for synchronous HARQ operation during RACH-less HO, the preallocated UL grants after the first transmission of RRC Connection Reconfiguration Complete are ignored, except for non-adaptive HARQ retransmissions on preallocated UL grants.
Proposal 2.	Agree the MAC CRs in R2-1903184 (Rel-14 Cat. F) and R2-1903185 (Rel-15 Cat. A).
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