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1. Introduction 
The new category 1-RX AP UE based on Cat-1 discussion has been started. Basically, it modifies the legacy 2-RX AP Cat-1 UE to 1-RX AP, and the legacy network understands the new 1-RX AP UE as the legacy Cat-1 2-RX AP UE. In RAN2 objectives in [1], it specifies the new UE has same access capability as Cat-1.

· [RAN2] Same access capabilities as Category 1 should be maintained

In short, the legacy Cat-1 UE performance changes due to 1-AP, but its access capability remains same. Therefore the legacy Cat-1 requirement applicability is definitely different from the new UE performance requirement in [1]. 
· [RAN4] Specify requirements applicability to differentiate between legacy Cat.1 and the newly introduced category/capability.

In fact, discussion from the two bullets above are related. The UE capability signalling is coupled with the performance requirement. Moreover, there have been mandatory demodulation features and performance requirements in previous release, in this contribution, we provide views on 1-RX UE capability signalling and performance requirements.

2. Discussion on 1RX UE capability signaling
In the last meeting, discussion on the new 1-RX UE based Cat-1 introduction get started. The new UE introduction approaches is quite different from the legacy MTC type of 1-RX UE. In this WI, the new UE is introduced by modifying the legacy 2-RX Cat-1 UE. As the WID objective states, we found there are links between the 1-RX UE based Cat-1 and the legacy 2-RX UE.

· Specify requirements applicability to differentiate between legacy Cat.1 and the newly introduced category/capability.
Observation 1: The new UE introduction approaches is different from other MTC type of 1-RX UE introduction. In this WI, the UE is introduced by modifying the legacy 2-RX Cat-1 UE.

First of all regarding performance requirements, we would like to double-confirm a common understanding on the 2-RX legacy requirements, because some legacy BSs may understand the new UE as if it is a legacy Cat-1 2-RX UE. Since the legacy performance requirement are about 2-RX UE, it is common understanding that the legacy 2-RX Cat-1 UE performance requirements are not applicable to the new Cat-1 based 1RX UE.
Proposal 1 : RAN4 confirms that it is common understanding that the legacy 2-RX Cat-1 UE performance requirements are not applicable to the new Cat-1 based 1RX UE.
Also, there are mandatory features and requirements such as IncMon and feICIC. TS36.306 has UE capability signalling lists, the mandatory feature exceptions are stated. The mandatory features have indication signal bits, but the rule says that its indication is mandatory. Anyhow, it is rule to the legacy Cat-1 2-RX UE, it is hard to imagine how the indication rule to the new UE can be defined. In the worst case, the new 1-RX UE may unconditionally have to indicate the mandatory feature indication regardless of its actual implementation. We are studying Rel-14 feature phase, so at least there won’t be any problem that Rel-14 network can understand the new UE Cat and can manage the feature indication correctly. Also it is helpful to manage UE implementation cost too. Therefore, we would like to ask RAN4 group if RAN4 clarifies the mandatory indication of the new 1-RX UE in Rel-14 spec.
Proposal 2 : RAN4 discusses if clarifying mandatory feature indication rules to the new 1-RX UE at least in Rel-14 as the other 1-RX UE’s exceptional case have been clarified.

For example, RAN2 spec has some exceptional feature indication cases as below. The highlighted notes below have been added by RAN1 LS after the RAN1 discussion. RAN1 is not involved in this WID objectives, instead RAN4 is able to discuss about it feature by feature.


[TS 36.306 ]

4.3.6.6 
incMonEUTRA-r12
This field defines whether the UE supports increased number of E-UTRA carrier monitoring in RRC_IDLE and RRC_CONNECTED as specified in TS 36.133 [16], and whether the UE supports extended number of cell re-selection priorities for EUTRA frequencies in RRCConnectionRelease, as specified in TS 36.331 [5]. It is mandatory for UEs of this release of the specification, except for Category 0 UEs. 

4.3.4.20
ss-CCH-InterfHandl-r11
This field defines whether the UE supports synchronisation signal and common channel interference handling if the UE supports crs-InterfHandl-r11. It is mandatory for UEs of this release of the specification to support this feature for TDD bands, except for Category 0 and M1 UEs.
4.3.4.15
crs-InterfHandl-r11
This field defines whether the UE supports CRS interference handling. It is mandatory for UEs of this release of the specification, except for Category 0 and M1 UEs.
Also, we think that the new UE should be allowed to utilize all UE features up to Rel-14. There are very useful features regardless of the number RX antenna ports such as homogenous network CRS-IM or control channel IM. Although RAN4 does not define certain performance requirements of the features now, the features can be implemented and used in the new 1-RX UE. Additionally, RAN4 does not need to separate the feature indications for the new 1-RX UE.
Proposal 3 : There is no limitation in the new UE’s utilizing legacy 2-RX Cat-1 UE features and UE capability report indications.  

Lastly, it is uncertain how the network sends network assistance information to the 1-RX UE. As always, it is good that network provides the network assistance information to UEs, but Rel-13 discussions have been wrapped up with concluding it is BS implementation. Maybe it is the similar discussion as the 4-RX UE case. We prefer that the network sends network assistance information as if treating it as legacy 2-RX UE, and RAN4 needs further discussion on it.

3. Conclusions

In this contribution, we provide views on 1-RX UE capability signalling and performance requirements.
Observation 1: The new UE introduction approaches is different from other MTC type of 1-RX UE introduction. In this WI, the UE is introduced by modifying the legacy 2-RX Cat-1 UE.

Proposal 1 : RAN4 confirms that it is common understanding that the legacy 2-RX Cat-1 UE performance requirements are not applicable to the new Cat-1 based 1RX UE.

Proposal 2 : RAN4 discusses if clarifying mandatory feature indication rules to the new 1-RX UE at least in Rel-14 as the other 1-RX UE’s exceptional case have been clarified.
Proposal 3 : There is no limitation in the new UE’s utilizing legacy 2-RX Cat-1 UE features and UE capability report indications.  
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