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1
Introduction
In the last RAN4 meetings, two WFs on UE RF core requirements were discussed.  One WF addressed REFSENS requirements [1] but the WF was not agreed.  The agreed WF [2] proposed further studies on other related RF core requirements, indicating that
· In the next meeting,
· Confirm if anyone of following requirements can be reused for each CBW (not only 1.4MHz but also other CBW) for Rel-13 MTC.
· ACLR
· SEM
· Spurious requirements
· transmit signal quality
· MPR needs to be further studied taking LO returning aspect into account.
· A-MPR needs to be revisited based on new power class.
This contribution discusses UE REFENS issues and other related RF issues as listed in the agreed WF [2].

2
UE REFSENS

2.1
REFSENS for Coverage Enhanced UE

An important feature for the Rel-13 eMTC is the introduction of coverage enhancement mode for both UL and DL.  RAN1 have reached agreements on coverage enhancement targets [1]:

· Coverage enhancement target is 155.7dB MCL for FDD & TDD (UL-DL Config 1)

· This target is 15dB enhancement from Cat-1 UE ( so for Cat-0 and Rel-13 low-complexity UE, some channels may need to be enhanced more than 15dB

The new supported coverage enhancement level of MCL=155.7dB is 15dB enhancement from normal cell coverage of legacy UE (MCL=140.7dB).  The legacy UE REFSNES requirements as defined in 36.101, which support normal cell coverage, cannot meet the new MCL alone.  The question is whether we need new REFSENS for CE (coverage enhancement) capable UE.

Coverage enhancement (CE) capable UE has these features:

i) CE feature is independent from UE category.  Coverage enhancement is operating as a UE mode, instead of independent UE category.

ii) CE capable UE can support normal cell coverage.  This indicates that UE can meet legacy REFSENS for their corresponding categories (Cat-0, Cat-M, etc).
iii) Coverage enhancement capability is usually achieved through repetition over a large number of subframes.  Test of CE UE can be carried out in UE demodulation performance.

Based on these observation, we support the RAN4 discussion [1] [4] that there will be no REFSENS requirements for coverage enhancement.

Proposal 1:
No new REFSENS requirements are needed for coverage enhanced mode UE.
2.2
REFSENS requirements for eMTC UE
For normal coverage UE for Rel-13 eMTC, a new set of REFSENS requirements is needed for the new UE category (Cat-M).  The new sensitivity requirements shall be based on Cat-0 UE (Rel-12 MTC UE) requirements.  Compared to Cat-0 UE, two new UE RF features are introduced for Rel-13 eMTC:
i) A new 20dBm power class

ii) UE’s capability to retune its carrier frequency within system bandwidth.

Other than these two features, 1Rx and FDD half-duplex operation are also supported by Rel-13 eMTC UE, similar to Cat-0 UE.  Considering that these two features will likely have little impact on UE receiver sensitivity performance, we propose that Rel-13 eMTC UE shall reuse Cat-0 UE REFSENS requirements by confirming relative side conditions.
Proposal 2:
Cat-0 UE REFSENS shall be confirmed to extend as Rel-13 eMTC UE REFSENS requirements.

3
Other potential UE RF impact

Based on the agreed WF [2], we shall study these RF requirements: ACLR, SEM, spurious requirements, transmit signal quality, MPR, and A-MPR.
Although Rel-13 eMTC UE only uses 6PRB, it can be re-tuned to other frequencies in the system bandwidth.  Therefore, eMTC RF requirements can be defined not only for 1.4MHz bandwidth, but also for other system bandwidth as well.
It is not likely that ACLR and SEM performance will be impacted by eMTC UE with retuning capability and 20dBm lower power class.  ACLR and SEM requirements can be reused for eMTC UE.  This shall be applied for spurious requirements as well for all system bandwidth.

Proposal 3:
Reuse legacy ACLR, SEM, and spurious requirements for eMTC UE.
The UE modulated carrier frequency accuracy requirement (within 0.1ppm) shall be checked since retuning is applied for eMTC UE.  However, retuning time gap is used; so there will be no impact on frequency accuracy.
For EVM requirements, it is not likely that eMTC UE will have impact.  

Proposal 4:
There is no need to specify new frequency accuracy requirement for eMTC UE.

Proposal 5:
Reuse EVM requirements for eMTC UE.
5
Conclusion

This contribution provides initial analysis on potential REFSENS impact and other RF impact for Rel-13 eMTC UE.  Based on our observation, we propose that:

Proposal 1:
No new REFSENS requirements are needed for coverage enhanced mode UE.
Proposal 2:
Cat-0 UE REFSENS shall be confirmed to extend as Rel-13 eMTC UE REFSENS requirements.
Proposal 3:
Reuse legacy ACLR, SEM, and spurious requirements for eMTC UE.
Proposal 4:
There is no need to specify new frequency accuracy requirement for eMTC UE.

Proposal 5:
Reuse EVM requirements for eMTC UE.
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