3GPP TSG-RAN WG RAN3#84 


R2-134330
San Francisco, USA, November, 7th-11th, 2013
Agenda item:
 7.9.1
Source: 
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title: 
Mobility issues of low complexity UE with/without enhanced coverage mode
Document for:
Discussion and decision

1. Introduction

In the RAN 1 LS, RAN 1 asks RAN 2 to investigate the mobility issues of coverage enhanced UE and low complexity UE with no enhanced coverage mode:

· RAN1 respectfully asks RAN2 to provide their view on the potential impacts to the performance of existing mobility functionality and, if the impact is large, further consider whether any modifications to mobility functionality (especially during data transfer) would be necessary for (ordinary and low complexity) UEs in enhanced coverage mode.
· RAN1 respectfully asks RAN2 to analyse and feedback on solutions and impacts of the complexity reduction objectives in the work item description on the ability of a new low complexity category/type UE to operate with the same mobility functionality/requirements as other category UEs that are not operating in “enhanced coverage mode”.
In the contribution, it is discussed whether the mobility function, namely handover and cell reselection needs to be modified to accommodate UEs with enhanced coverage mode and low complexity UEs with no enhanced coverage mode.   
2. Discussion
2.1 Connected mobility
2.1.1 UE with enhanced coverage mode

It is explained in the LS that enhanced coverage UE “is assumed by RAN1 to be close to stationary, however mobility and external factors (including someone moving the device) may influence channel conditions and cell camping”. To overcome the enhanced coverage, coverage enhancement techniques which often involve high number of repetitions may increase signalling and data latency. It is perceived by RAN 1 that there might be a need to discuss this aspect in RAN 2.
When such “mobiility” occurs during data transfer, UE has to send the measurement report to the eNB and the eNB has to send the handover command to the UE. In enhanced coverage scenario, it is quite challenging to send the measurement report and handover command while at the same time transfer user data, particular for a low complexity UE with TBS and bandwidth restriction. Also enhanced coverage UE is assumed to have UE power constraint and handover measurement consumes UE power unnecessarily. In our view, the UE should try to receive/send the ongoing user data instead of trying to send/receive measurement report/handover command at the same time. RLF timer T310 and constant N310 can be adjusted to mitigate fluctuation in radio condition. Furthermore, such external factors influencing mobility (e.g. someone moving the device etc.) are most likely infrequent for coverage enhanced UE. Hence it is proposed that handover is not required for enhanced coverage scenario. It is for futher study how to recover the connection after radio link failure.
Proposal#1: Enhanced coverage UE should not invoke handover procedure. It is for futher study how to recover the connection after radio link failure.
2.1.2 Low complexity UE with no enhanced coverage mode

For low complexity UE without enhanced coverage mode, it is assumed to operate with the same mobility requirements as other normal UE. The main characteristics of such UE are that the transport block size is restricted to 1000bits per subframe and the bandwidth for PDSCH transmission is restricted to 1.4MHz. When the UE is in RRC_Connected, the eNB knows whether the UE is low complexity from the UE capability signalling and can therefore limit the Handover Command to within 1000bits (if Handover Command may go over 1000bits) and send it on the PDSCH resources that can be received by the low complexity UE. Hence no impact is foreseen on connected mode mobility for low complexity UE with no enhanced coverage mode, 

Observation#1: No impact is forseen on connected mode mobility for low complexity UE with no enhanced coverage mode,
2.2 Idle mobility
2.2.1 UE with enhanced coverage mode
When cell reselection occurs, the UE has to read the MIB/PBCH, SIB 1 and SI before it can access the cell. If such cell reselection occurs frequently, the service outage may be high particularly for enhanced coverage scenario. Again, such external factors influencing mobility are most likely quite rare and thus we do not see any modification is needed from this respect. As for the case of fluctuation of radio condition due to cell edge UE, there may be a need to increase the hysteresis time for cell reselection to prevent ping-pong and thus reduce the service outage time. At the moment in TS36.304, the hysteresis time is hardcoded to 1s and further study is required to see whether this is sufficient or an increase in value (configurable or not) is required.

Proposal#2: Further study is required to see whether the hysteresis time for cell reselection needs to be increased for enhanced coverage UE.
Other than the hysteresis time, there is also the need to investigate whether the parameters in the cell selection/reselection criteria needs to change/extended for such UE. The following is the cell selection/reselection criteria:
	Srxlev > 0  AND  Squal > 0


where: 
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation

Squal = Qqualmeas – (Qqualmin + Qqualminoffset)

	Srxlev
	Cell selection RX level value (dB)

	Squal
	Cell selection quality value (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP)

	Qqualmeas
	Measured cell quality value (RSRQ)

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Qqualmin
	Minimum required quality level in the cell (dB)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Qqualminoffset
	Offset to the signalled Qqualmin taken into account in the Squal evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Pcompensation 
	max(PEMAX –PPowerClass, 0) (dB)

	PEMAX
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in [TS 36.101]

	PPowerClass
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in [TS 36.101]


The Qrxlevmin and Qqualmin are broadcast to all the UEs in SIB 1. However, the value for enhanced coverage UE maybe a lot lower than for a normal UE and this needs to be discussed and a different signalling is required for the enhanced coverage UE.
Proposal#3: Discuss whether a different Qrxlevmin/Qqualmin is required for enhanced coverage UE and normal UE.

2.2.2 Low complexity UE with no enhanced coverage mode

SIBs are normally sent on System Information RRC message. Depending on implementation, 1 or more SIBs can be mapped onto the same System Information message. So as long as a size limit of 1000bits is set on generating the System Information, there is no issue to send System Information to low complexity UE.
In the following table, the worst case Rel-11 size of each SIB (not including further signalling that may be configured for enhanced coverage UE):

	SIB
	Worst case size

	1
	552

	3
	144

	4
	504

	5
	4344


From the above, it can be seen that Rel-11 SIB 1, 3 and 4 related to intra-LTE cell (re)selection are less than 1000bits. For these SIBs, the existing system information broadcast mechanism can be used without any modification. The downside of it is that it limits the flexibility of scheduling the SIBs as the eNB may not be able to map multiple SIBs in a SI because of the TBS restriction.  And future extensions to SIB have to be done carefully. 
For SIB 5, the calculation is based on the worst case where there are 8 different carrier frequencies, each with 16 entries of neighbour cells and blacklisted cells.Typical SIB 5 is probably a lot smaller than the worst case. Note that the largest TBS for format 1A which is used for SI-RNTI is 2216 bits. To accommodate for the worst case size, splitting of the SIB 5 maybe required e.g. via segmentation of the SI message like in UMTS.
Observation#2: For SIB 1,3 and 4 containing intra-LTE cell reselection parameters, existing system information broadcast mechanism can be used without modification  
Observation#3: For SIB 5 containing inter-frequency cell reselection parameters, to accommodate for the worst case size, splitting of the SIB 5 maybe required e.g. via segmentation of the SI message like in UMTS.

3. Conclusion

It is requested that RAN 2 takes into consideration the following proposals and observations:
Proposal#1: Enhanced coverage UE should not invoke handover procedure. It is for futher study how to recover the connection after radio link failure.

Proposal#2: Further study is required to see whether the hysteresis time for cell reselection needs to be increased for enhanced coverage UE.

Proposal#3: Discuss whether a different Qrxlevmin/Qqualmin is required for enhanced coverage UE and normal UE.

Observation#1: No impact is forseen on connected mode mobility for low complexity UE with no enhanced coverage mode.
Observation#2: For SIB 1,3 and 4 containing intra-LTE cell reselection parameters, existing system information broadcast mechanism can be used without modification  
Observation#3: For SIB 5 containing inter-frequency cell reselection parameters, to accommodate for the worst case size, splitting of the SIB 5 maybe required e.g. via segmentation of the SI message like in UMTS.
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