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1. Introduction
In RAN plenary #58 a new work item [1] for establishing E-UTRA TRP and TRS and UTRA hand phantom requirements was approved. This paper discussed the detailed time plan for the work and how to organize the work in general.
2. Discussion 

2.1 Objective
The objective is to define UE E-UTRA TRP and TRS minimum requirements both for E-UTRA FDD and TDD UE’s based on the TRP and TRS test methodology defined in TR 37.902 and update UTRA TRP and TRS requirements with hand phantom based test methods defined in TR 25.914, see Figure 1 which illustrates current situation for RAN4 and RAN5 OTA technical specifications and reports. 
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Figure 1 WI scope
2.2 Time plan
RAN Plenary has agreed a phased work procedure for REL-12 work items. For this work item it means that RAN4 starts to work on defining the E-UTRA TRP/TRS requirements as a phase 1 and then as a phase 2 work on UTRA hand phantom OTA requirements.
Detailed work tasks from the WID [1] is included below as a reference:

LTE (Phase 1, Until RAN4#69)

1. Until RAN4#66: Discuss and agree a plan for LTE TRP and TRS measurements including test set up, device type etc. 

· The requirement development is initiated for different devices types in the following order for ensuring focus for the work: 

· Smartphone type of devices

· LEE (Laptop Embedded Equipment)
· LME (Laptop Mounted Equipment)

· The requirement development is addressed for different test methods in case of smartphones
· Head and Hand phantom based test method for speech mode

· Hand phantom only based test method for data browsing

· It is also recommended that the work is started for frequency bands for which there are commercial devices in order to enable measurements 

2. Until RAN4#68: Present LTE TRP and TRS measurement data 

3. Until RAN4#68: Address principles for setting LTE TRP and TRS UE requirements

4. Until RAN4#69:  Define LTE TRP and TRS requirements for LTE FDD and TDD UE’s
UTRA (Phase 2, until RAN4#71)

1. Until RAN4#69: Discuss and agree a plan for UTRA UE TRP and TRS measurements with head and hand phantoms including test set up, device type etc. 

· Smartphones

· Head and Hand phantom based test method for speech mode

2. Until RAN4#70: Present UTRA TRP and TRS measurement data  with hand phantoms test methods

3. Until RAN4#70: Address principles for setting UTRA TRP and TRS UE requirements with the head and hand phantom test method. 

4. Until RAN4#71: Define UTRA TRP and TRS UE requirements with the head and hand phantom for speech mode test methods 

In Figure 2 we propose a slightly more detailed time plan for the WI.
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Figure 2 Time plan

2.3 Phase 1

2.3.1 Focus
Currently RAN4 has specified UTRA FDD TRP/TRS requirements for 10 bands in TS25.144. Each band has minimum requirements and recommended requirement. Minimum requirement is divided into minimum and average value. Although each band has three requirements for TRP and three for TRS in essence there are some rules how minimum minimum, minimum average and recommended values are linked together hence there are in roughly speaking one value for TRP and one value for TRS per band that need to be agreed, for example the minimum average and then the rest can be derived from there. This means that so far RAN4 has agreed 10 TRP and 10 TRS values for UTRA FDD. 
The process of agreeing and TRP or TRS values is slow as the requirements are based on measurements which companies provide for RAN4. Based on measurement data suitable requirements are agreed. But it is not that simple. As a UE has to full fill the minimum requirements for all bands it supports it is difficult from UE vendor side to set the TRP limits band by band as this approach tends to maximize the requirement for that particular band but a UE cannot optimize the antenna performance for all bands it supports. On the other hand it is understandable that from operator perspective the bands that they operate have higher priority as the OTA performance has direct impact on network cost.
Next we take a look on size of the task RAN4 has ahead for defining the E-UTRA TRP/TRS requirements keeping in mind that so far for UTRA FDD ten TRP/TRS requirements have been agreed with a process which has challenges for the reason mentioned above. The WI [1] objective does not make any difference between FDD and TDD bands and bands are treated on equal basis but in next example we only consider FDD to keep the calculations more simple. 
WI objective lists that requirements are to be developed for smartphones, LME and LEE devises with emphasis initially for smartphones. WI objective also mentions that for smartphones two different sets of requirements are to be defined i.e. Head and Hand phantom and hand phantom only based test method for data browsing. From this we can calculate, see Table 1 that if the requirements are to be developed for all E-UTRA bands for all device types and test methods a 104 TRP/TRS requirements needs to be agreed. This is more than 10 times RAN4 has defined for UTRA FDD and it is obvious that the task would be too much to be completed in REL-12 time frame hence some priorization is needed. 

Table 1 Number of TRP/TRS requirements
	 
	E-UTRA Bands
	Test Methods
	Total number of 
TRP/TRS requirements

	Smartphone
	26
	2
	52

	LME
	26
	1
	26

	LEE
	26
	1
	26

	
	
	
	104


2.3.1.1 Device type

The WI objective had following statement concerning the priorization of device type
· The requirement development is initiated for different devices types in the following order for ensuring focus for the work: 

· Smartphone type of devices

· LEE (Laptop Embedded Equipment)
· LME (Laptop Mounted Equipment)
Thus we make a following proposal to keep the RAN4 discussion focused due to limited on and offline meeting time

Proposal 1: RAN4 will discuss only E-UTRA smartphone TRP/TRS test results until RAN4#68
The work for LME/LEE can be started from RAN4#68bis onwards extending to closure of the WI in RAN4#71.

Proposal 2: RAN4 will start to discuss E-UTRA LME/LEE test results from RAN4#68bis

2.3.1.2 Test method

The WI objective had following statement concerning the test methods

· The requirement development is addressed for different test methods in case of smartphones
· Head and Hand phantom based test method for speech mode

· Hand phantom only based test method for data browsing

As was stated in WI objective it would be beneficial to work parallel on head + hand phantom and hand phantom only test methods as in practice UE vendor needs to measure both for PTCRB approval. However the proposal is not mandating the need to provide results for both test method if results exists only for one of those.
Observation 1: RAN4 will set requirements for E-UTRA smartphone TRP/TRS for head and hand phantom test method and hand phantom only for data browsing test method
2.3.1.3 Operating bands

The WI objective had following statement concerning the operating bands

· It is also recommended that the work is started for frequency bands for which there are commercial devices in order to enable measurements 

This is of course quite obvious as it is difficult to present measurement results for bands which do not have terminals but RAN4 needs to discuss how to know that available test results are adequate to proceed to requirement setting phase for a certain band. Is it a X number of test results that are required for certain band for it to be qualified to proceed to requirement setting phase or is it standard deviation of the results that need to smaller than Y or something else or is it so that there is not criteria and it is enough that if one set of measurements results are provided.
Observation 2: RAN4 should discuss whether there is a need to set a criteria when the amount of TRP/TRS results is adequate to start to define the TRP/TRS requirement and if there is a need define what that criteria is.
2.3.2 Where to put the requirements

Next we discuss where the E-UTRA OTA TRP/TRS requirements are captured and can note that at least there options can be considers which are listed below
1. RAN4 can add the requirements into TS 25.144 which currently has UTRA requirement for smartphone besides the head test method and place holders for LME/LEE device requirements
2. RAN4 can create a new 36.xxx series technical specification dedicated for E-UTRA smart phone, LME and LEE OTA requirements
3. RAN4 can create a new 37.xxx series (multi standard radio) specification to capture GERAN, UTRA and E-UTRA OTA requirements for smartphones, LME and LEE devices.
In our opinion the option 1 is least preferred option as it would break the consistency of keeping the UTRA requirements in 25.xxx series specifications and E-UTRA requirements in 36.xxx series specifications.
Options 2 and 3 are both acceptable ways forward in our opinion. Option 2 would be the traditional way. Option 3 on the other hand could be consider beneficial in that sense that it would collect all RAN4 OTA requirements under same technical specification which would help laboratories and organizations outside 3GPP to manage and understand the 3GPP OTA requirements. Also it can be anticipated that having one specification for OTA instead of two would reduce the work load on maintaining the specifications in later phases.
Proposal 3: A new technical specification is created to capture GERAN, UTRA and E-UTRA OTA requirements. This specification will be 37.xxx series which is for multistandard radio specification family.
2.3.3 What is the criteria to close the WI

As was discussed already in chapter 2.3.1 the scope of WI is large and on the other hand the WID itself does not quantify what is the adequate level of requirements that needs to be established in order to close the WI. Without a question RAN4 cannot establish E-UTRA TRP/TRS requirements for all specified E-UTRA operating bands in REL-12 time frame as the task is too large and terminals are not available for all operating bands. WI however gives some guidance by stating that both FDD and TDD modes must be covered when defining the requirements for E-UTRA TRP/TRS. Therefore one possible criterion could be that at least one E-UTRA FDD and one E-UTRA TDD band has smartphone TRP/TRS requirements for the two applicable test methods i.e. head and hand and hand only. This would ensure that the work in defining E-UTRA OTA requirements in on going with a proven method for setting the requirements and that there is a either a new specification or new sections in TS 25.144 to capture the requirements.
We understand that only one FDD and one TDD band sounds a small amount and most probably the outcome is more but if the limit is not one what is a number that can be justified? Also we must remember that the sufficient number of measured terminals which ever it is must be fulfilled for all bands RAN4 sets the requirements. For efficient 3GPP project management it is important the WI can keep the time schedules and not require many exception periods thus a viable exit criteria needs to agreed. If there will be bands that did not get E-UTRA TRP/TRS requirements agreed for REL-12 for example because of lack of sufficient data the requirement work surely in on going proceed and continues in Rel-13 either under new dedicated WI or under TEI13.
Proposal 4: At least one E-UTRA FDD and one E-UTRA TDD operating band has smartphone TRP/TRS requirements for head and hand phantom test method and hand phantom only for data browsing test method before the WI can be consider completed.
2.4 Phase 2

2.4.1 Scope
Intention of the phase 2 of E-UTRA UE TRP and TRS and UTRA Hand Phantom related UE TRP and TRS Requirements WI is to define the hand phantom TRP/TRS requirements for UTRA smartphones. 
As was stated in WID [1] planning of phase 2 ends in RAN4#69 and requirement setting work is to be finalized in RAN4#71. The WID does not state when the work for UTRA may start but we are proposing that RAN4 concentrates solely to E-UTRA TRP/TRS work until RAN4#68.
Proposal 5: RAN4 will start the discussion on UTRA hand phantom TRS/TRS issues on RAN4#68bis

UTRA requirements setting has potential to be faster than E-UTRA requirement setting as companies have measures UTRA devices longer than E-UTRA devices. This is true also for UTRA hand phantom measurements as those are required to be measured for example by CTIA.
2.4.1 What is the criteria to close the WI

Similarly as for E-UTRA TRP/TRS we would like to agree for UTRA what needs to be achieved before the WID can be closed.

Proposal 6: At least one UTRA FDD and one UTRA LCR TDD operating band has TRP/TRS requirements for head and hand phantom test method and hand phantom only for data browsing test method before the WI can be consider completed.
3. Conclusions
In this contribution we have presented detailed time plan for E-UTRA UE TRP and TRS and UTRA Hand Phantom related UE TRP and TRS Requirements WI and discussed various aspects of the coming work. In this discussion we made following observations

Observation 1: RAN4 will set requirements for E-UTRA smartphone TRP/TRS for head and hand phantom test method and hand phantom only for data browsing test method

Observation 2: RAN4 should discuss whether there is a need to set a criteria when the amount of TRP/TRS results is adequate to start to define the TRP/TRS requirement and if there is a need define what that criteria is.
Specifically in this contribution have made following proposals for agreement
Proposal 1: RAN4 will discuss only E-UTRA smartphone TRP/TRS test results until RAN4#68
Proposal 2: RAN4 will start the discussion on E-UTRA LME/LEE issues on RAN4#68bis

Proposal 3: A new technical specification is created to capture GERAN, UTRA and E-UTRA OTA requirements. This specification will be 37.xxx series which is for multistandard radio specification family.
Proposal 4: At least one E-UTRA FDD and one E-UTRA TDD operating band has smartphone TRP/TRS requirements for head and hand phantom test method and hand phantom only for data browsing test method before the WI can be consider completed.
Proposal 5: RAN4 will start the discussion on UTRA hand phantom TRS/TRS issues on RAN4#68bis

Proposal 6: At least one UTRA FDD and one UTRA TDD operating band has TRP/TRS requirements for head and hand phantom test method and hand phantom only for data browsing test method before the WI can be consider completed.
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