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1. Introduction

The concept of release independence for spectrum bands and band combinations has been well supported in 36.307 [2].  However, when release independence relates to features rather than simply to bands or band combinations, the outcome is less clear.  Recently, an LS [1] was sent from RAN5 regarding the applicability of HPUE specifications developed in the Rel-11 specification to UE's conforming to earlier releases.
2. Discussion

General considerations


Parallel releases are a fundamental mechanism upon which 3GPP operates.  Releases differentiate by time and by feature set to enable operators and equipment vendors to choose which release to build their systems to as a tradeoff between desired features set and maturity.  Stable releases, especially when closed, are essential to provide operators and vendors the confidence to invest in product development and network deployment.

Of course, there are often very good reasons when strict adherence to release delineation can be overridden.  The most prominent example is for frequency bands and band combinations.  Frequency bands and band combinations are well understood to be release independent as exemplified by TS 36.307.  The motivation is to give operators the assurance to propose new work items for bands and band combinations when their needs and availability are identified, rather than to speculate on future spectrum arrangements.  By having bands and band combinations release independent, the need for operators to define all possible band and spectrum arrangements in the earliest possible release, causing undue complexity and confusion in the industry, is circumvented.  

Release independence, however, has not been as straightforwardly applied to "features" rather than spectrum bands.  For bands and band combinations, it is the case that all of the general requirements are defined in the early release, say, Rel-8 for LTE and Rel-10 for 1UL/2DL inter-band carrier aggregation for example.  On the other hand, the core requirements for a given feature may not be defined until a later release.  Two contrasting examples are provided.  For contiguous intra-band CA, bandwidth class B core requirements were not defined until Rel-11.  Similarly, for non-contiguous intra-band CA, core requirements were not defined until Rel-11.  Release independence is allowed for the contiguous intra-band class B feature; i.e., CA_23B configuration is found in 36.307 providing release independence back to Rel-10.  However, release independence is not allowed for non-contiguous intra-band; i.e., CA_23A-23A configuration was not agreed to be included in Rel-10 version of 36.307.  We note that in the case of contiguous intra-band, the methodology and impact to requirements was well understood since class B can be considered a straightforward derivative of class C which was defined in Rel-10.  However, non-contiguous intra-band is significantly different from the existing specifications defined in Rel-10.
Our observation is that in the case of features, release independence is evaluated on a case-by-case basis.

Release independence for HPUE

The specifications for a class 1 high power UE (HPUE) were created in Rel-11.  At the RAN5 #61 meeting, it was noted that the test specification 36.521-1 in sub-clause 6.2.2_1.2 (excerpted below) explicitly states the test applicability to "release 11 and forward" in accordance with the customary procedure in RAN5 to define test cases aligned with RAN4 specification definition.
6.2.2_1
Maximum Output Power for HPUE

6.2.2_1.1
Test purpose

Same test purpose as in clause 6.2.2.1.

6.2.2_1.2
Test applicability

This test case applies to all types of E-UTRA UE Power Class 1 release 11 and forward.
6.2.2_1.3
Minimum conformance requirements

The following defines the maximum output power for any transmission bandwidth within the channel bandwidth for Power Class 1 UE. The period of measurement shall be at least one sub frame (1ms).

Table 6.2.2_1.3-1: HPUE Power Class

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	14
	31
	+2/-3
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Note 1:
The above tolerances are applicable for UE(s) that support up to 4 E-UTRA operating bands. For UE(s) that support 5 or more E-UTRA bands the maximum output power is expected to decrease with each additional band and is FFS
Note 2-3: N/A

Note 4:
PPowerClass is the maximum UE power specified without taking into account the tolerance

Note 5-6: N/A


The normative reference for this requirement is TS 36.101 clause 6.2.2.

However, in [1] it is described that there were discussions in RAN5 regarding market needs to deploy HPUE as a device of Rel-8 and forward.  Presumably, based on a request for Rel-8, the market need is for network and device deployment imminently as Rel-8 was frozen five years ago in December 2008 with the first public LTE network based on Rel-8 deployed four years ago in December 2009.
The work to define the standards for the HPUE in Band 14 occurred over the period from March 2012 to December 2012.  The technical evaluation is captured in technical report TR 36.837 [3].  Due to the novelty at the time of the higher UE transmit power, it was recognized that coexistence with existing networks could be impacted and an extensive set of system simulations were performed to evaluate coexistence and compatibility with existing LTE systems in 700 MHz.

The specification changes [4] in 36.101 had direct impact in the following key areas
1. Add new Power Class 1 for B14 ; +31dBm

2. Add MPR requirements  shall also apply for Power class 1

3. Add A-MPR requirements  shall also apply for Power Class 1 

4. Add configured transmitted power requirements for higher power

5. Add ACLR requirements for higher power class 

Furthermore, it is explained in [3] that the HPUE is particularly suited for deployment in rural areas with vehicular mobile applications.  It is further detailed in Table 5.5.2-1 of [3] that because the application is more specialized, the Band 14 HPUE vehicular form factor offers advantages in being able to use much higher linearity PA's, with larger ceramic duplex filters, high power mobile antenna, greater isolation due to professional vehicle implementation compared to the conventional Band 14 class 3 handset form factor. 
There is also an incompatibility between a UE prior to Rel-10 and one after.  The LO and IQ image requirements were agreed to be tightened and higher power levels for UE's operating in frequency bands below 1 GHz.  Therefore, the HPUE defined in Rel-11 is required to conform to these tighter requirements, but the UE in Rel-8 and Rel-9 is not. 
Thus, it is apparent that the HPUE is a new feature and capability that was added in the Rel-11 specifications.  The deployment assumptions, device form factor, coexistence implications, and key performance requirements are markedly different for the HPUE than for any devices conforming to the specification prior to Rel-11.

Nonetheless, we also recognize the urgent need to provide the necessary tools and technology for the public safety sector and the timeliness of such need.  We also recognize that Rel-11, having been frozen 6 months ago in June 2013, may not meet that timeliness.  However, we note that Rel-10 was frozen 2.5 years ago in June 2011 and that today, there are Rel-10 UE's available and Rel-10 commercial LTE networks deployed.  Thus, on an exception-basis, we believe that the HPUE feature could be considered to be made applicable in the specifications from Rel-10 and forward.
From a procedural perspective, we believe that the appropriate way to implement the release independence of this feature is by modification of TS 36.307.  While the decision rests in RAN5, we do not believe that the test specification in 36.521-1 should be directly modified in isolation without the corresponding change to 36.307.

Proposed way forward

In view of the importance of releases, their process, and their meaning in 3GPP and observing the HPUE as a new feature of Rel-11, yet acknowledging the discussion in RAN5 of market need for imminent deployment of this feature, we propose the following way forward.

1. Enable the HPUE feature to be release independent from Rel-10 and onward.

2. Modify the Rel-10 version of 36.307 to include the HPUE requirements for Band 14.

3. Send an LS reply to inform RAN5 of the decision taken in RAN4 (one proposal in [5]).
3. Conclusion
The importance of releases and the value of release independence, when appropriate, has been discussed in this contribution.  For the introduction of new features, release independence may be considered on a case-by-case basis.  In particular, for the HPUE feature which was introduced in Rel-11 for Band 14, we propose that it can be release independent from Rel-10 and onward.  A way forward is proposed for approval.
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