3GPP TSG-RAN WG2 Meeting #96
R2-167495
Reno, US, 14 – 18 November 2016

Agenda item:
8.6.2
Source:
Samsung

Title:
On stopping the T304 timer with the RACH-less handover
Document for:
Discussion & Decision
1
Introduction

After RAN#71 in March 2016, a new WI was approved [1], which aims at further LTE mobility enhancements to minimize data transmission interruptions when a UE moves from one cell to another. One of the solutions for the mobility enhancements is so-called RACH-less approach (captured in TR 36.881 [2]) minimizes data transmission gaps and handover latencies by means of eliminating the whole RACH procedure.
With regards to the RACH-less solution, during the RAN2#94 meeting several functional aspects of this solution were considered. In particular, RAN WG2 has discussed and agreed that the UL grant can be allocated either by the RRC signalling or through the PDCCH channel in target eNB. However, regardless of the how a UE receives information on the UL grant, there should be a criterion for stopping the T304 timer, expiry of which means that the handover procedure has failed. During the RAN2#95bis meeting, companies discussed [3-7] but have not agreed when the T304 timer should be stopped; furthermore, it seems that opinions also varied during the email discussion 95bis#21.   
In this discussion paper we present our view on how it is possible to model interaction between the RRC and MAC layer to avoid unnecessary specification impact. In addition, we elaborate further on conditions for stopping the T304 timer when the RACH-less handover is activated.
2
T304 timer with the RACH-less handover
2.1
Interaction between the RRC and MAC layers

In case of the legacy handover procedure, once the UE receives the RRC re-configuration message that includes the MobilityControlInfo IE, a UE immediately starts the T304 timer (TS 36.331 sub-clause 5.3.5.4), which effectively governs how long the handover procedure can last. If this timer expires before successful completion of the handover procedure, then it indicates handover failure and a UE takes actions as defined in sub-clause 5.3.5.6 of TS 36.331. It was already discussed and agreed by RAN WG2 that it is necessary to keep the T304 timer even for the RACH-less handover procedure as there could be various error cases, recovery from which would anyway need a presence of mechanism similar to the T304 timer. However, as mentioned in the Introduction part, RAN WG2 did not conclude on when this timer can/should be stopped.
According to TS 36.331 sub-clause 5.3.5.4, the T304 timer is stopped when "MAC successfully completes the random access procedure". In other words, the T304 timer is running at the RRC layer and is stopped upon reception of the corresponding indication from the MAC layer. Even though, strictly speaking, there is no contention resolution process in case of the RACH-less handover, it should be noted that it is somewhat transparent to the upper RRC layer and thus the latter still can rely upon the same indication from MAC. In fact, there are several cases when the RRC layer has to take some actions upon completion of the random access procedure, so from the viewpoint of modeling interactions between the layers we suggest to keep the same principle as in legacy.
Proposal 1a: From the viewpoint of interaction between the RRC and MAC layer, the RRC layer receives indication from MAC for "successful completion of the random access procedure", even when the RACH-less handover is configured. 

Proposal 1b: T304 is stopped when the RRC layer receives an indication that "MAC successfully completes the random access procedure", i.e. as in the legacy case.

2.2 MAC indications to the RRC layer
At the moment, all conditions and criteria for the successful completion of the contention resolution process are captured in TS 36.321, sub-clause 5.1.5. In other words, this sub-clause defines conditions when the MAC layer sends the corresponding indication to RRC. Referring to that sub-clause, there are several major cases:

1.
A UE does not have C-RNTI. The most typical situation is when a UE moves from IDLE and CONNECTED, and as a first step it needs to get a valid C-RNTI. The main criterion for the successful completion of the contention resolution is reception of MSG4 with a copy of MSG3.
2.
A UE has C-RNTI. There are several use cases for this scenario, one of which is actually the legacy handover. When a UE enters the target cell, it already has a valid C-RNTI assigned by the target eNB, so a UE just piggy-backs the assigned C-RNTI value to the MAC PDU conveying MSG3, i.e. RRC Reconfiguration Complete. The UE MAC layer considers the contention resolution as successful when it receives PDCCH with its C-RNTI (in most cases this is RLC ACK for the transmitted RRC Reconfiguration Complete message).

Referring to the item 2 in the list above, the RACH-less handover is not conceptually different to the legacy handover. Even though there is neither RA preamble nor the RA response message, a UE has the same UL grant as in case of legacy handover over which it has to send the RRC Reconfiguration Complete message, transmission of which will also include already assigned C-RNTI. The only difference is how a UE obtains information for the UL grant, but as noted above it does not impact anyhow further actions. In other words, regardless of how a UE receives information on the UL grant – through the legacy RACH procedure, over X2 or PDCCH – the remaining procedure for the MAC to detect successful completion of the contention resolution can be exactly the same as in legacy, deviations from which should be well motivated and explained in RAN WG2.
Proposal 2: In case of the RACH-less handover, the UE MAC layer relies upon the same conditions, as in legacy, to decide when to send an indication to the upper RRC layer.

3 Conclusion
In this discussion paper we have presented the full picture for the RRC and MAC layer interactions, including a condition to stop the T304 timer. As explained in the paper, even with the RACH-less handover, the MAC layer can follow the same conditions as in legacy to send an indication to the RRC layer. In turn, that indication will stop the T304 timer. 
Proposal 1a: From the viewpoint of interaction between the RRC and MAC layer, the RRC layer receives indication from MAC for "successful completion of the random access procedure", even when the RACH-less handover is configured. 

Proposal 1b: T304 is stopped when the RRC layer receives an indication that "MAC successfully completes the random access procedure", i.e. as in the legacy case.

Proposal 2: In case of the RACH-less handover, the UE MAC layer relies upon the same conditions, as in legacy, to decide when to send an indication to the upper RRC layer.

4 References

[1] RP-160636, "New WID: Further mobility enhancements in LTE"
[2] TR 36.881, "Study on latency reduction techniques for LTE"
[3] R2-166251, "UL grant for RACH-less handover", Intel Corporation
[4] R2-166395, "Remaining Issues on RACH-less handover ", Huawei, HiSilicon

[5] R2-166610, "Stage-3 issues of Solution 1", ZTE
[6] R2-167108, "The way to obtain UL grant and TA information for RACH-less HO", LG Electronics 

[7] R2-167135, "Uplink Grant for RACH-less handover", Qualcomm Incorporated
