[bookmark: _GoBack]3GPP TSG-WG4 Meeting #79	R4-164246
Nanjing, China, 23rd – 27th May 2016

Agenda item: 	6.13.2.2
Source: 	Qualcomm Incorporated
Title: 	On UL gaps for Frequency Error Correction
[bookmark: DocumentFor]Document for:	Approval
1		Introduction 
There is an ongoing RAN1/RAN4 discussion on prolonged uplink transmission in extended coverage mode for HD-FDD UEs and impact of uncorrected frequency error on UL performance. In the LS sent to RAN4, RAN1 has requested RAN4 input on the three parameters defining the uplink compensation gap (UCG): gap threshold, gap period, and gap length. The request is to investigate the maximum allowed duration of UL transmission before switching to DL in order to correct frequency error, and the minimum Tx gap length to correct the frequency error so that a fixed Tx gap can be configured by the network after a certain UL Tx duration. The current plan is for RAN4 to simulate and find the above for a certain target max frequency error drift during TX transmission and certain target residual frequency error after frequency correction. Simulations will assume worst case SNR corresponding to MCL=164dB to come up with the worst case tx duration and gap length.
2	Proposal
Some NB-IoT UEs may use a temperature compensated XO (TCXO) to compensate frequency drifts autonomously. So it should be allowed for the UE to autonomously compensate for frequency and timing drift due to temperature variation at pre-defined intervals when transmitting for a prolonged duration without the need for explicit gaps by the network. This approach can be viewed as a ‘zero-length-gap’ approach, i.e., UL gaps for frequency correction configured by network are of length zero. Autonomous frequency and timing correction could be allowed only after certain number ‘u’ of UL repetitions and only at subframe boundaries. The value of ‘u’ can be specified appropriately. Frequency error in these cases could be kept within 0.2 ppm. The compensation event will cause a sudden phase and timing change but the level of both must be kept below 15 degrees and X ns and values of ‘X’ is to be specified accordingly. Thus, NB-IoT UEs with temperature compensated XO capability should be allowed to autonomously compensate for frequency and timing drift due to temperature variation at pre-defined intervals when transmitting for a prolonged duration without the need for explicit gaps by the network.  
Also, since some NB-IoT UEs may support such temperature compensation while the other may not, based on cost/complexity constraints, NB-IoT UEs could have a capability bit which it can signal to the network to indicate whether it has the advanced feature of autonomous temperature compensation in which case it shall use zero-length gaps and thus network can avoid configuring UL gaps for freq error correction. 
Proposal: RAN4 should request RAN2 to specify an NB-IoT UE capability bit which the UE can use to signal to the network to indicate whether it needs UL gaps for frequency error correction or not.
3	Conclusion
This paper has made the following proposal:
Proposal: RAN4 should request RAN2 to specify an NB-IoT UE capability bit which the UE can use to signal to the network to indicate whether it needs UL gaps for frequency error correction or not.
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