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1	Introduction
[bookmark: _GoBack]During the previous RAN2 meeting (i.e. RAN2#95) several agreements with respect to Further mobility enhancements in LTE have been made. In order to increase the readability of this paper, the list of agreements is inserted below:

	Regarding the RACH-less solution:
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.
4. 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.
5. 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.
6. RACH-less solution can be used for SCG change and handover scenarios.

Regarding the make-before-break solution:
1. The “make before break handover solution” means the UE continues downlink and uplink with the source cell until the UE performs the first transmission through PUSCH or PRACH to the target eNB.
2. The solution is applicable for intra frequency handover and SCG change. Inter frequency case is FFS.
3. Consider RACH-less solution and "maintaining a connection to the source eNB" as two independent mechanisms, activation of which is up to the network decision. Two solutions can be activated simultaneously.




In addition to what has been agreed in the course of the meeting, two e-mail discussions have been triggered in order to draft Stage 3 and Stage 2 Running CRs (resulting CRs can be found in [1] and [2], respectively). This paper is aimed at outlining few related issues which are still to be resolved.
2	Discussion
The following subsections are briefly depicting issues that still should be rectified prior to declaring the completion of this WI.  
2.1	Asynchronous case
To begin with, let us consider agreements #1 and #2 from RACH-less section. Agreement #2 limits the applicability of the RACH-less HO to the cases when either the Timing Advance (TA) value can be reused (i.e. source_TA = target_TA) or when TA = 0 (e.g. for small cells). Such down-scoping in fact makes agreement #1 redundant or even incorrect as RACH-less handover should work fine in both cases (i.e. TA reuse or TA = 0) , regardless of whether the network operates in a synchronous or asynchronous manner.
Observation 1: [bookmark: _Ref463008770]Due to limiting the applicability of RACH-less handover to TA reuse or TA = 0 cases, additional constraint of using RACH-less approach only in asynchronous networks seems to be unnecessary.
[bookmark: _Ref463005846]
2.2	How to deliver UL grant
The most contentious issue during the RAN2#95 online discussion (and post-meeting e-mail threads) appeared to be how to deliver UL grant for completing the HO procedure in case RACH-less solution is configured. A considered solution should be compliant with the agreement originating from RAN2#94, stating the following: “target eNB pre-allocates periodic UL grant”. It seems to be straightforward such agreement implies the usage of RRC signaling (i.e. HO command) to deliver the UL grant. However, due to the intense discussion and diverging opinions, RAN2 ended up with a hybrid solution described in the aforementioned “agreement box”. Even though it can be regarded as a trade-off aimed at accommodating various preferences among the involved stakeholders, it may yield a suboptimal solution which at the end of the day may bring more troubles than benefits. Among the potentially problematic areas, one can easily identify:
· When the UE should start monitoring target cell’s PDCCH and how to determine when and whether it should contain the UL grant?
· The need to execute simultaneous reception of PDCCH from two intra-frequency cells, what appears to be against the RAN2#94 agreement removing Cat. C and Cat. D solutions.
· Large impact on RAN4 and associated UE requirements
Thus, for the sake of clarity and in order to minimize the complexity of the ultimately agreed solution, we propose to rely on the RRC-based UL grant delivery. 
Proposal 1: [bookmark: _Ref463008822]In case rach-Skip is configured, UL grant is delivered by means of RRC signaling.  
2.3	Handover timers
The considerations on mobility related timers have sparked a vivid discussion in the course of [95#37][LTE/eMob] e-mail thread. There seem to be non-aligned views on the T310 behaviour in light of the new agreed solutions. In our opinion, it would make sense to stop T310 upon receiving HO command with makeBeforeBreak indication. Otherwise, we may end up with e.g. having a Radio Link Failure (RLF) declared while simultaneously completing successfully a HO at the target cell. In such case, according to current specifications, RLF should trigger re-establishment procedure which does not seem to be appropriate while the HO procedure is ongoing – assuming that T304 is still running. 
Another issue would be that RLF and HOF could be encountered during the same HO procedure. The question is then which of the failures the UE should actually report. In the current signaling either one or the other, but not both HOF/RLF will be reported. Associated excerpt from RLF-Report is provided below: 
connectionFailureType-r10		ENUMERATED {rlf, hof}			OPTIONAL,

With make-before-break, weakening of the source cell connection during the HO execution is obvious and therefore reporting of the HOF would be more relevant. Expiry of T304 would trigger normal recovery procedure (i.e. re-establishment) and the failure reporting will then indicate HOF.
Potential RLF detection (if T310 was started) in the source cell and related reporting seem to be more a SON feature rather than essential part of the HO execution. Therefore, that option seems out of scope of this WI.
We believe T304 should be enough to monitor the radio links upon triggering HO in makeBeforeBreak manner. The excerpt from the legacy (Rel.13) procedure is as follows:
	1>  if T304 expires (handover failure):
2>  revert back to the configuration used in the source PCell, excluding the configuration configured by the physicalConfigDedicated, the mac-MainConfig and the sps-Config;
2>  store the following handover failure information in VarRLF-Report by setting its fields as follows:
3>  … 
2>  initiate the connection re-establishment procedure as specified in 5.3.7, upon which the RRC connection reconfiguration procedure ends;



The procedure followed by HOF is suitable also for make-before-break and the recovery (with re-establishment procedure) seems appropriate in this case as well. Re-establishment procedure is suitable also in case the connection to the source cell is running in order to end the HO procedure.
Proposal 2: [bookmark: _Ref463008873]Current HOF detection and recovery, as specified in 5.3.5.6 of TS 36.331, is applicable also for makeBeforeBreak HO.

Perhaps it is not an issue of major importance but we believe an indication concerning T304 expiry could be also inserted into 5.3.5.4 of [4]. In [1] it is currently proposed to execute the following action if makeBeforeBreak is configured (and similar action if rach-Skip is configured):
	3>	continue the uplink/downlink transmission/reception with the source cell(s) until the first transmission of PRACH to the target PCell, according to the prach-Config, rach-ConfigCommon and rach-ConfigDedicated of the target PCell;



We think that the following enhancement could be considered (+ similar update if rach-Skip is configured):
	3>	continue the uplink/downlink transmission/reception with the source cell(s) until T304 expiry or until the first transmission of PRACH to the target PCell, according to the prach-Config, rach-ConfigCommon and rach-ConfigDedicated of the target PCell;



Proposal 3: [bookmark: _Ref463008890]RAN2 is asked to consider the aforementioned modification to 5.3.5.4 of [4].
2.4	Applicability to Carrier Aggregation
Based on the agreement box outlined in the Introduction, RACH-less and make-before-break operation is applicable to “handover scenarios or SCG change”. As a result, we are wondering if SCC/SCell change in case of Carrier Aggregation has been deliberately neglected or whether it is implicitly covered within the statement on “handover scenarios”. In current version of the Stage 2 CR [2] only the PCell change is affected and just for the case of RACH-less operation.  If the intention is to apply make-before-break or RACH-less also to CA case then perhaps subsection 7.5 of [2] should be further updated with adequate modifications.
Proposal 4: [bookmark: _Ref463008903]Subsection 7.5 on Carrier Aggregation should be updated with relevant changes if both solutions agreed within Further mobility enhancements in LTE WI are applicable to CA for PCell and SCell changes.
2.5	Source cell Tx/Rx upon HO with makeBeforeBreak
In the existing version of the Running Stage 2 CR (as defined in [2]) it is stated that:
“If Make-Before-Break is configured, the connection is maintained in the source cell until the UE executes initial uplink transmission to the target eNB. The connection is maintained for uplink and/or downlink. Whether the source eNB continues transmission is an eNB implementation issue.”
Our concerns are related to the highlighted part and somewhat vague suggestion it is an “eNB implementation issue”. We regard the underlined statement as to some extent inaccurate, especially that its relevance might be conditional on pending RAN3 data forwarding decisions. 
Proposal 5: [bookmark: _Ref463008920]Continuing source eNB transmission in case of makeBeforeBreak is rather dependent on the DL buffer status and can be further impacted by RAN3 decisions on data forwarding. Thus, relevant changes should be introduced to TS 36.300 Running CR. 
3	Conclusion
This paper analyzed the remaining open issues that need to be resolved prior to introducing RACH-less and make-before-break solutions to LTE specifications. As a result, the following observations and proposals have been made:
Observation 1: Due to limiting the applicability of RACH-less handover to TA reuse or TA = 0 cases, additional constraint of using RACH-less approach only in asynchronous networks seems to be unnecessary.
Proposal 1: In case rach-Skip is configured, UL grant is delivered by means of RRC signaling.
Proposal 2: Current HOF detection and recovery, as specified in 5.3.5.6 of TS 36.331, is applicable also for makeBeforeBreak HO.
Proposal 3: RAN2 is asked to consider the aforementioned modification to 5.3.5.4 of [4].
Proposal 4: Subsection 7.5 on Carrier Aggregation should be updated with relevant changes if both solutions agreed within Further mobility enhancements in LTE WI are applicable to CA for PCell and SCell changes.
Proposal 5: Continuing source eNB transmission in case of makeBeforeBreak is rather dependent on the DL buffer status and can be further impacted by RAN3 decisions on data forwarding. Thus, relevant changes should be introduced to TS 36.300 Running CR.
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