3GPP TSG-RAN WG2 Meeting #92
R2- 156828
Anaheim, USA, November 16-20, 2015
Agenda item:
7.4.5
Source: 
Qualcomm Incorporated
Title: 
Connected mode mobility support for Rel.13 eMTC
Document for:
Discussion and Decision
1. Introduction

One of the important aspects for Rel 13 eMTC is related to the support of mobility. During RAN2 #91bis the following agreements were made[1]
Agreements on mobility for CONNECTED MODE

9: Baseline connected mode mobility mechanisms are supported for LC UEs in normal coverage. 

10: Baseline connected mode mobility mechanisms are supported for LC UEs in “shallow” enhanced coverage, e.g. for low cost devices that uses EC to overcome coverage issues dues to cost reductions such as single antenna. 

14: Existing mechanisms for connected mode mobility apply for LC UEs supporting other RATs. Inbound connected mode mobility to LTE is not supported to EC.

15A: The UE shall trigger Radio Link Failure when the radio link can no longer be maintained. It should be possible for the criteria to reflect the extended coverage level of the cell. (Criteria for RLF detection are FFS) 

In this contribution we present our views on some of the remaining open issues for mobility in connected mode.
2. Discussion

2.1. Mobility support in EC
It has already been agreed in RAN2 to support connected mode mobility for LC UEs in normal and “shallow” enhanced coverage. However, RAN2 has not yet defined what “shallow” EC means. 

In this context it is worth mentioning the following RAN1 agreement:

RAN1#82bis agreement:
· Two CE modes are specified for RRC_CONNECTED UEs:

· CE Mode A describes a set of behaviours for no repetitions and small number of repetitions

· CE Mode B describes a set of behaviours for large number of repetitions

· The CE mode is signalled to the UE 

· For each physical channel, there may be some common numbers of repetitions which can be used in CE Mode A and CE Mode B
· Detailed association of DCI formats, CSI feedback, etc. is FFS
Thus, the normal and “shallow” EC coverage scenarios can be more precisely defined as CE Mode A, while large EC corresponds to CE Mode B.  

Proposal 1:  Connected mode mobility is supported in CE Mode A (this includes normal coverage and “shallow” coverage scenarios).

One of the remaining open issues is how to support mobility in large EC. 

For EC UEs, the need for full mobility support is highly dependent on the use case (including its traffic type) and the deployment. For meter devices deployed in deep EC, support for connected mode mobility is likely not required. Such devices typically have very infrequent data exchange (e.g a few times a day at most) and are almost stationary. Furthermore, devices in deep EC supporting connected mode mobility would need to perform measurement averaging over a very long period of time in order to detect and report neighbor cells. Considering that such devices would typically also be in extended DRX, which by itself impacts measurement reporting quality, it does not seem practical from a power consumption perspective to support full mobility.  

Proposal 2:  Do not support connected mode mobility for EC UEs in large coverage. For such devices, mobility is based on cell selection/reselection procedures.
2.2. RRM support   
An important limitation of eMTC UEs is the narrowband operation. These devices may be tuned to a narrowband region that is different than the center 6PRBs. As a result while in this region they may not be able to perform RRM measurements of intra frequency cells. 

To address this issue, we prefer that the UE uses the current measurement gap definition also for center frequency tuning for serving cell and intra-frequency measurements.   In this way, there is no need to configure additional gaps beyond the ones already needed for inter-frequency measurements.
It turns out that RAN4 is also investigating this scenario and has informed RAN1 and RAN2 of their intention to reuse the existing gaps also for intra-frequency measurements [2]:


RAN4 respectfully asks RAN1 to evaluate the impacts of using current gap pattern for intra-frequency cell identification and/or measurements, and to confirm if using the current gap pattern is feasible for both normal and enhanced coverage.
Proposal 3:  From RAN2’s point of view the same measurement gaps can be used for serving cell, intra-frequency and inter-frequency measurements.

In addition, measurement requirements likely need to be relaxed for eMTC UEs. In the current specification, the UE is expected to perform measurements over a period of 200ms. In order to ensure sufficient measurement accuracy, significantly larger averaging times are likely to be needed.   
Proposal 4:  To meet the measurement requirement, extend the measurement window duration for eMTC UEs. The amount of required extension is to be determined by RAN4
2.3. RLM and RLF   
In LTE a UE performs radio link monitoring in order to detect physical layer problems on the PCell or PSCell. For RLM purposes, the UE also assumes a reference control channel format. For eMTC, RAN1 has agreed that the UE is configured one or more repetition levels to monitor the control channel (denoted as M-PDCCH):
	Agreements in RAN1
· For an M-PDCCH candidate with {L, R}
· L: ECCE aggregation level, R: number of repetitions
· The L is the same within R subframes
· The ECCE indices are same within R subframes
· For an M-PDCCH UE-specific search space
· Multiple M-PDCCH candidates with the same {L, R} can be configured. 
M-PDCCH candidates with different R can be configured for enhanced coverage



The M-PDCCH configuration has a direct impact on the RLM procedure of the UE, since the required SNR for declaring a radio problem would be dependent on the coverage level configured at the UE.  If the M-PDCCH is not configured to a suitable level the UE may detect an out-of-sync condition and declare RLF.  Furthermore, the RLM timers also need to scale appropriately in order not to trigger too early or late RLF.
Proposal 5:  The RLM procedure and timers take into account the largest repetition level R configured at the UE.

2.4. Reestablishment   
As described earlier, eMTC devices typically have worse link budget than normal UEs and also perform less frequent and less accurate measurements. Hence, under similar mobility conditions, eMTC devices could undergo radio link failure with higher probability than normal UEs.

For similar reasons, it is quite possible that the target cell for re-establishment does not have the best estimate of the coverage quality of the UE at the time of reestablishment. In order not to delay the re-establishment and improve mobility robustness, it is beneficial that both handover and reestablishment support exchange of coverage level information between source and target cells. This would allow, for example the target cell to set a minimum level for EC for the UE based on the information provided by the source cell.
Proposal 6:  For EC UEs in handover and reestablishment, exchange of coverage information between cells should be supported.
3. Conclusion

In this contribution, we provided our views on the connected mode mobility procedures for eMTC UEs. We made the following proposals:

Proposal 1:  Connected mode mobility is supported in CE Mode A (this includes normal coverage and “shallow” coverage scenarios).

Proposal 2:  Do not support connected mode mobility for EC UEs in large coverage. For such devices, mobility is based on cell selection/reselection procedures.

Proposal 3:  From RAN2’s point of view the same measurement gaps can be used for serving cell, intra-frequency and inter-frequency measurements.

Proposal 4:  To meet the measurement requirement, extend the measurement window duration for eMTC UEs. The amount of required extension is to be determined by RAN4

Proposal 5:  The RLM procedure and timers take into account the largest repetition level R configured at the UE.

Proposal 6:  For EC UEs in handover and reestablishment, exchange of coverage information between cells should be supported.
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