Page 1
3GPP TSG RAN4 Meeting #76	R4-154302
Beijing, China, 24th – 28th Aug, 2015	
	
Title: 	Overview of LAA UE RF requirements
Source: 	Huawei, HiSilicon
Agenda item:	7.13.2
Document for:	Other (Approval)
1	Introduction
This contribution gives a brief overview of LAA UE RF requirements. Because the LAA WID [1] states that only DL shall be defined in Rel13, this contribution concentrates only on DL RX requirements. Carrier aggregation requirements are not considered in this contribution.

2	Discussion
The most essential difference to existing 3GPP frequency bands is higher operating frequency. An intrinsic phenomenon to higher frequency is higher pathloss. This leads to an important question: Are the current blocker levels defined for 1-2GHz frequencies ~10 years ago relevant also at 5GHz frequencies? LAA is in some sense new technology and here it might be good to discuss whether LAA UE RF RX specification should be just a “copy-paste” version of the current 36.101 or should the blocker levels be re-evaluated accounting higher frequency environment.

We are not indicating that the current blocker levels would be too difficult to implement, instead we are just saying if they are impractically high adjusting them would result in lower current consumption that would benefit the whole ecosystem. 

If the discussion would suggest that the current blocker levels do not exist in practice at LAA frequencies, then it might be sensible to adjust the blocker levels accordingly. This would result in lower current consumption and longer battery life. On the contrary the discussion can also conclude that the current blocker levels can exist and are thus justified.

Proposal1: It should be discussed whether the current blocker levels can be adjusted due to the higher frequency environment to reduce UE current consumption

Basically almost all RX specifications are directly dependent on the proposal1 because they feature one or two blockers. REFSENS and maximum input level are the only requirements that are independent on proposal1. 

We provide brief analysis for each requirement below.

REFSENS (7.3)

One of the essential factors affecting REFSENS is the RF front-end loss. RAN4 has agreed the specifications should be derived assuming single RF filter covering the whole LAA frequency range, 5150-5925MHz [2]. Filter data must be obtained before any proposals on the REFSENS can be given. One important thing affecting filter passband loss is the required steepness of attenuation outside the passband. For instance, there must be enough attenuation at LTE UL frequencies to avoid too heavy blocking due to own LTE UL.

Observation1: Filter data must be provided before any proposal on the REFSENS can be given 

Maximum input level (7.4)

Maximum input level is defined as band-agnostic. In principle, operating frequency does not directly affect to the maximum input signal level. Thus likely no changes are needed for the current specification.

Observation2: Introduction of LAA does not likely require any chances to current maximum input level specification

All other RX requirements

Narrow band blocking, Adjacent Channel Selectivity, In-band blocking, Out-of band blocking, spurious response, spurious emissions, and wideband intermodulation depend on the outcome of the proposal1. If the discussion result is that due to higher frequency environment current blocker levels do not exist or exist very rarely, all of these requirements could be relaxed in principle. If there will be no discussion or the discussion result is that current blocker levels are justified, then the requirements can be quite directly copy-pasted from current RX requirements. In OOB the (low/zero) attenuation provided by the filter should be accounted in specifications as it was recently accounted for 3.5GHz bands. 

Observation3: Narrow band blocking, Adjacent Channel Selectivity, In-band blocking, Out-of band blocking, spurious response, spurious emissions, and wideband intermodulation depend on the outcome of the proposal1

Observation4: In OOB, the attenuation provided by the filter should be accounted in the specifications independent of the outcome of proposal1


3	Conclusion
A brief consideration on LAA UE RF RX requirements is provided here. Our proposals and observations are as follows.

Proposal1: It should be discussed whether the current blocker levels can be adjusted due to the higher frequency environment to reduce UE current consumption

Observation1: Filter data must be provided before any proposal on the REFSENS can be given 

Observation2: Introduction of LAA does not likely require any chances to current maximum input level specification

Observation3: Narrow band blocking, Adjacent Channel Selectivity, In-band blocking, Out-of band blocking, spurious response, spurious emissions, and wideband intermodulation depend on the outcome of the proposal1

Observation4: In OOB, the attenuation provided by the filter should be accounted in the specifications independent of the outcome of proposal1
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