3GPP TSG-RAN WG4 #75
R4-152889
May 25th – 29th, 2015
Fukuoka, Japan
Agenda item:
7.7.3
Source: 
Qualcomm Incorporated

Title: 
RF design considerations for eMTC
Document for:
Discussion
1. Introduction
In RAN4 #74bis, two LS out were sent to RAN1 replying to questions about “Additional aspects for eMTC” [1] and “Support of Narrowband Operation for MTC” [2]. Most of the questions asked by RAN1 were answered, however two important points are still under discussion, that are retuning time across narrow band regions and maximum transmit power for the new power class. In this contribution we discuss UE design aspects which should take into account when addressing retuning time and max power questions. We also make proposals for LS replies to RAN1.
2. Discussion
In RAN4 #74bis, companies were not able to agree on the following points:
· Retuning time across narrowband regions

· Maximum transmit power for the new power class

In the next sections, we discuss these two issues by taking into account both UE design aspects and the scope of the eMTC Work Item [3].
2.1. Retuning time
In RAN4 meeting held in Rio de Janeiro (RAN4 #74bis) many contributions addressing retuning time issue were provided [4]
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 \* MERGEFORMAT [9]. Although very long offline and online discussions, no final agreement was reached. The situation captured in the meeting minutes can be summarized as follows:
· Some companies claiming a retuning time in the order of few hundreds of usec (200 to 350).

· Two companies proposing 1ms.
· One company proposing 1 symbol.

Based on the above positions, an attempt to agree on a trade-off proposal of 1 slot was made, but no final consensus was reached. It is worth noticing that only one company proposed a value aligned with symbol granularity. Because the majority of the companies did not provide an exact number, but rather a rough estimation in the hundreds of usec ballpark, proposing 1 slot as upper bound seemed to us the most reasonable solution. 
Legacy PLL lock time is in the order of 200 to 300 usec. Enforcing a new requirement on this low end MTC implementation might impose new requirements on the PLL design. In other words, a tight requirement for retuning time would impose unnecessary design constraints which should not be applied to a low cost device.

Moreover, forcing tight RF requirements is in contrast with the eMTC WID and the overall philosophy behind narrow band operation. Indeed, design simplification and cost reduction due to simpler base band processing could be vanished because of more demanding RF requirements.  
For the above mentioned reasons, we believe that a typical time needed for re-tuning within the channel bandwidth considering a typical implementation would be in the order of 200-300usec.
Proposal 1: retuning time across narrowband region should be in the range 200-300 usec.
2.2. Maximum Transmit Power
The second remaining open item RAN4 needs to agree on is the maximum transmit power for new power class. Even this issue was extensively discussed in last meeting [9]
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 \* MERGEFORMAT [10]
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 \* MERGEFORMAT [12]. Based on the meeting minutes the situation can summarized as follows:

· One company proposing 19dBm.
· One company proposing 23dBm.
· Remaining companies proposing 20dBm.
· Concerns raised by some operators related to the coverage impact if 20dBm is assumed.
First of all, we would like to answer to operators concerns about network coverage. Indeed, RAN1 has already agreed that by assuming that the maximum transmit power is no lower than 20dBm the uplink coverage loss would be fully compensated. In other words, as far as the maximum power is no lower than 20dBm the 15dB coverage enhancement which the WID is targeting can be achieved. 
It is worth noticing that the WID clearly stated: 

Specify a new Rel-13 low complexity UE category/type for MTC operation in any LTE duplex mode (full duplex FDD, half duplex FDD, TDD) based on the Rel-12 low complexity UE category/type supporting the following additional capabilities:
· …

· Reduced maximum transmit power.
· The maximum transmit power of the new UE power class should be determined by RAN4 
· …

Therefore it is true that RAN4 should determine the maximum transmit power for the new power class, but it also true that WID specifically asks for reduced maximum power.

The reason of this request is to allow low complexity UE design. Therefore the only justification to keep 23dBm for the new power class would be that the design cost of implementing 20dBm or 23dBm would be exactly the same. In other words, even if an on-chip PA solution can achieve 23dBm this does not mean that the cost of that solution would be the same as a 20dBm device. 

Furthermore, assuming 23dBm for the new power class seems to be in contrast with the goals of the WI. Indeed, RAN1 already proved that with 20dBm the WI objective can be achieved, but RAN4 is imposing additional design constraints which would have implications in the cost of the device. 
For the above mentioned reasons, we believe that 20dBm for the new power class is a reasonable value. Indeed this would allow higher degrees of freedom in the design of a low cost device by keeping the coverage enhancement which the eMTC is targeting. Finally, RAN1 has already agreed that the coverage enhancement target of 155.7 dB will need to be provided for UE power class including 20dBm. So introducing a new power class of 20dBm will not limit the coverage.  In this sense, UE vendors will have a wider set of options with the possibility to select the different power classes, and the eNB has the choice of providing different level of coverage needs by configuration. 
Based on the above observations we make the following proposal:
Proposal 7: The maximum transmit power for the new power class should be 20dBm.
3. Conclusion
In this contribution we discussed the maximum retuning across narrow band regions and the maximum transmit power for the new eMTC power class. Based on design considerations and taking into account the scope of the eMTC Work Item we made the following proposals:
Proposal 1: retuning time across narrowband region should be in the range 200-300 usec.
Proposal 2: the maximum transmit power for the new power class should be 20dBm.
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