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Introduction
[bookmark: _GoBack]Enhanced mobility procedures for LTE have been discussed at several RAN2 meetings and the following agreements have been reached for RACH-less handover.
RAN2#95:
1. The asynchronous RACH-less solution is excluded.
2. 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.
3. 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.
Note: The above agreement in red colour can be revisited because the inconsistency issue pointed out by Intel.
4. RACH-less solution can be used for SCG change and handover scenarios.
RAN2#95bis:
1. The UE should release the UL grant indicated by RRC when T304 stops. The trigger condition to stop T304 should be identified via email discussion.
2. Agree to the existing scheduling intervals in the running CR.
RAN2#96:
1. Trigger condition of stopping T304 is receiving a PDCCH with UE CRNTI from the target cell(s).
2. No need to introduce TPC command in the UL grant configured in RRC.
3. The NTA of any source TAG in sync can be explicitly configured to UE to be reused for the target PTAG/PSTAG.
4. Non-adaptive retransmissions on the UL grant configured by RRC are allowed and prioritized. How to capture this should be further studied through email discussion.
5. For the UL grant configured by RRC, non-adaptive retransmissions are done based on redundancy version zero.
This paper discusses when the UE shall stop timer T304/T307 at a RACH-less handover/SCG change when it has been configured for dynamic UL grant, i.e. when no pre-allocated UL grant is included in the RRCConnectionReconfiguration message.

[bookmark: _Ref178064866]Discussion
[bookmark: _Toc462416535][bookmark: _Toc462421473][bookmark: _Toc462421475][bookmark: _Toc464992101]At a RACH-less handover/SCG change there are two alternatives for providing the UL grants for PUSCH transmission in the target cell to the UE:
1. Include pre-allocated UL grants in the RRCConnectionReconfiguration message with MobilitycontrolInfo/MobilityControlInfoSCG
2. Dynamically provide UL grants to the UE in the target cell through a PDCCH with the UE C-RNTI
The agreement from RAN2#96 on when to stop timer T304 reads “Trigger condition of stopping T304 is receiving a PDCCH with UE CRNTI from the target cell(s)”. For the first alternative, with pre-allocated UL grants in the RRCConnectionReconfiguration message, this corresponds to that the UE has successfully performed the PUSCH transmission of the RRCConnectionReconfigurationComplete message and is subsequently scheduled on either the uplink or the downlink.
However, for the dynamic UL grant (second alternative) the UE will receive a PDCCH with its C-RNTI in order to transmit the RRCConnectionReconfigurationComplete message. When the UE has transmitted the RRCConnectionReconfigurationComplete message it will then consider the next PDCCH reception for UL grant as a successful handover even if the message was not received by the eNB. The UE would thus stop timer T304 even when it receives the PDCCH for (re)transmission of the RRCConnectionReconfigurationComplete message, i.e. prior to that the handover is successful. The timer T304 will thus no longer govern the handover procedure and trigger the needed re-establishment when it is not successful.
In a legacy handover the access to the target cell is considered successful, and timer T304 stopped, when “MAC successfully completes the random access procedure”. If the UE is configured with a dedicated preamble, this includes a successful RACH transmission by the UE followed by reception of the RAR, which provides the UE with timing advance and power information.
The same aspects apply to the SCG change with the corresponding trigger to stop timer T307, except for that the UE performs another transmission than RRCConnectionReconfigurationComplete message to successfully access the target cell.
[bookmark: _Toc469140572][bookmark: _Toc469141199][bookmark: _Toc469146857][bookmark: _Toc469148159][bookmark: _Toc469148219][bookmark: _Toc473039771][bookmark: _Toc473105803][bookmark: _Toc473113375][bookmark: _Toc473916587]If a UE, configured with RACH-less HO/SCG change using dynamic UL grant, stops timer T304/T307 at reception of PDCCH with UL grant, it will consider the handover/SCG change successful even if the UL is not working.

Two options for avoiding that the UE erroneously considers the handover/SCG change as successful (and stops T304/T307) can be identified:
Option 1: Add a separate trigger to stop T304/T307 for the dynamic UL grant case
a. At reception of PDCCH (with UE C-RNTI) with downlink assignment, i.e. not at reception of PDCCH with UL grant
b. At reception of PDCCH (with UE C-RNTI) after successful transmission of the RRCConnectionReconfigurationComplete message. The successful transmission of the RRCConnectionReconfigurationComplete message is then determined through ARQ or HARQ acknowledgement.
Option 2: Clarify the trigger to stop T304/T307 for both the dynamic UL grant and the pre-allocation of UL grant in RRC message cases, to be only at reception of PDCCH (with UE C-RNTI) with downlink assignment. Reception of PDCCH with UL grant would thus not trigger stop of timer T304/T307.
[bookmark: _Toc473105807][bookmark: _Toc465081484][bookmark: _Toc465081593][bookmark: _Toc465944607]Option 2 is considered to require the least specification work and it can be assumed that there will typically be DL data to transmit at the to the UE in relation to the RACH-less handover/SCG change. The sourcing company therefore proposes to agree on option 2. The specification impact, based on the running CR to TS 36.321 in [1], is included in the Annex.
[bookmark: _Toc469148217][bookmark: _Toc473105808][bookmark: _Toc473105829][bookmark: _Toc473113378][bookmark: _Toc473916589]RAN2 to agree that trigger to stop T304/T307 is only at reception of PDCCH (with UE C-RNTI) with downlink assignment. This applies both for pre-allocation of UL grants in the RRC message and for dynamic UL grant.

Conclusion
Based on the discussion we have the following observations and proposals. 
Observation 1	If a UE, configured with RACH-less HO/SCG change using dynamic UL grant, stops timer T304/T307 at reception of PDCCH with UL grant, it will consider the handover/SCG change successful even if the UL is not working.

Proposal 1	RAN2 to agree that trigger to stop T304/T307 is only at reception of PDCCH (with UE C-RNTI) with downlink assignment. This applies both for pre-allocation of UL grants in the RRC message and for dynamic UL grant.


[bookmark: _In-sequence_SDU_delivery]References
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Annex: Specification impact for option 2 (TS 36.321)
The specification impact for option 2, based on the running CR to TS 36.321 in [1], is included below highlighted in green.

	Beginning of changes



[bookmark: _Toc462605226]5.3.1	DL Assignment reception
Downlink assignments transmitted on the PDCCH indicate if there is a transmission on a DL-SCH for a particular MAC entity and provide the relevant HARQ information.
When the MAC entity has a C-RNTI, Semi-Persistent Scheduling C-RNTI, or Temporary C-RNTI, the MAC entity shall for each TTI during which it monitors PDCCH and for each Serving Cell:
-	if a downlink assignment for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity’s C-RNTI, or Temporary C‑RNTI:
-	if this is the first downlink assignment for this Temporary C-RNTI:
-	consider the NDI to have been toggled.
-	if the downlink assignment is for the MAC entity’s C-RNTI and if the previous downlink assignment indicated to the HARQ entity of the same HARQ process was either a downlink assignment received for the MAC entity’s Semi-Persistent Scheduling C-RNTI or a configured downlink assignment:
-	consider the NDI to have been toggled regardless of the value of the NDI.
-	indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.
-	else, if this Serving Cell is the SpCell and a downlink assignment for this TTI has been received for the SpCell on the PDCCH of the SpCell for the MAC entity’s Semi-Persistent Scheduling C-RNTI:
-	if the NDI in the received HARQ information is 1:
-	consider the NDI not to have been toggled;
-	indicate the presence of a downlink assignment and deliver the associated HARQ information to the HARQ entity for this TTI.
-	else, if the NDI in the received HARQ information is 0:
-	if PDCCH contents indicate SPS release:
-	clear the configured downlink assignment (if any);
-	if the timeAlignmentTimer associated with the pTAG is running:
-	indicate a positive acknowledgement for the downlink SPS release to the physical layer.
-	else:
-	store the downlink assignment and the associated HARQ information as configured downlink assignment;
-	initialise (if not active) or re-initialise (if already active) the configured downlink assignment to start in this TTI and to recur according to rules in subclause 5.10.1;
-	set the HARQ Process ID to the HARQ Process ID associated with this TTI; 
-	consider the NDI bit to have been toggled;
-	indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity for this TTI.
-	else, if this Serving Cell is the SpCell and a downlink assignment for this TTI has been configured for the SpCell and there is no measurement gap in this TTI and there is no Sidelink Discovery Gap for Reception in this TTI; and
-	if this TTI is not an MBSFN subframe of the SpCell or the MAC entity is configured with transmission mode tm9 or tm10 on the SpCell:
-	instruct the physical layer to receive, in this TTI, transport block on the DL-SCH according to the configured downlink assignment and to deliver it to the HARQ entity;
-	set the HARQ Process ID to the HARQ Process ID associated with this TTI; 
-	consider the NDI bit to have been toggled;
-	indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity for this TTI.;
-	if the MAC entity is configured with rach-Skip or rach-SkipSCG and a downlink assignment for this TTI has been received on the PDCCH of the SpCell addressed to the C-RNTI:
-	[provide an indication to the upper layer].
Editor's Note: The content of the indication is FFS.
For configured downlink assignments, the HARQ Process ID associated with this TTI is derived from the following equation:
HARQ Process ID = [floor(CURRENT_TTI/semiPersistSchedIntervalDL)] modulo numberOfConfSPS-Processes,
where CURRENT_TTI=[(SFN * 10) + subframe number].
For BL UEs or UEs in enhanced coverage, CURRENT_TTI refers to the TTI where first transmission of repetition bundle takes place.
When the MAC entity needs to read BCCH or BR-BCCH, the MAC entity may, based on the scheduling information from RRC:
-	if the UE is a BL UE or a UE in enhanced coverage: 
-	the redundancy version of the received downlink assignment for this TTI is determined by RVK = ceiling(3/2*k) modulo 4, where k depends on the type of system information message.
-	for SystemInformationBlockType1-BR
-	if number of repetitions for PDSCH carrying SystemInformationBlockType1-BR is 4, k =  floor(SFN/2) modulo 4, where SFN is the system frame number.
-	else if number of repetitions for PDSCH carrying SystemInformationBlockType1-BR is 8, k = SFN modulo 4, where SFN is the system frame number.
-	else if number of repetitions for PDSCH carrying SystemInformationBlockType1-BR is 16, k = (SFN*10+i) modulo 4, where SFN is the system frame number, and i denotes the subframe within the SFN. 
NOTE:	 the set of subframes for SystemInformationBlockType1-BR when number of repetitions for PDSCH is 16 are given by Table 6.4.1-2 in [7].
-	for SystemInformation-BR messages, k=i modulo 4, i =0,1,…, nsw–1, where i denotes the subframe number within the SI window nsw;
-	indicate a downlink assignment and redundancy version for the dedicated broadcast HARQ process to the HARQ entity for this TTI.
-	else if a downlink assignment for this TTI has been received on the PDCCH for the SI-RNTI, except for NB-IoT;
-	if the redundancy version is not defined in the PDCCH format:
-	the redundancy version of the received downlink assignment for this TTI is determined by RVK = ceiling(3/2*k) modulo 4, where k depends on the type of system information message: for SystemInformationBlockType1 message, k = (SFN/2) modulo 4, where SFN is the system frame number; for SystemInformation messages, k=i modulo 4, i =0,1,…, nsw–1, where i denotes the subframe number within the SI window nsw;
-	indicate a downlink assignment and redundancy version for the dedicated broadcast HARQ process to the HARQ entity for this TTI.
When the MAC entity has SC-RNTI and/or G-RNTI, the MAC entity shall for each TTI during which it monitors PDCCH for SC-RNTI as specified in [8] and for G-RNTI as specified in subclause 5.7a and for each Serving Cell:
-	if a downlink assignment for this TTI and this Serving Cell has been received on the PDCCH for the MAC entity’s SC-RNTI or G-RNTI:
-	attempt to decode the received data.
-	if the data which the MAC entity attempted to decode was successfully decoded for this TB:
-	deliver the decoded MAC PDU to the disassembly and demultiplexing entity.
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