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1.
Introduction
NR WID is very broad and not all features have requirements in all work groups. Typically, RAN1 requirement coverage is very broad since they do distinguish between bands and for example if CA is intra-band or inter-band. Similarly Ran4 has requirements that may not have Ran5 test descriptions. In this paper we aim to outline which requirements are covered currently by Rel-15 UE RF specifications and if there are missing requirements for features that are in specification otherwise. 
2. 
Discussion
2.1 FR1 TS 38.101-1
Some items missing or are open in specification for FR1 are listed below:

Intra-band contiguous UL and non-contiguous DL CA

Section 5.5A.2 is empty and there are no requirements for non-contiguous intra-band DL CA. This should not be in the scope of rel-15 requirement specifications and sections should be voided. 
There are section headings in many places for intra-band contiguous and non-contiguous ULCA (see e.g. 6.2A.2) but they have no content. One interpretation is that intra-band UL CA is out or rel-15 TS 38.101-1 scope. These sections should then be Voided but numbering retained since Rel-16 specifications should re-use the section heading numbering.

We have addressed this issue in [5] and changed section headings to “Void”
PC2 ULMIMO

There was WF agreed [1] on PC2 UL MIMO. According to WF, some clarifications are needed in the spec but it not clear what and where these are needed. Regardless, more work for this topic is needed. We have a provided a submission [6] and proposals how to handled this topic but since the complexity, it is not clear if this will be closed in this meeting. 
Almost contiguous for PC2 and A-MPR for PC3 and PC2

Almost contiguous MPR for PC2 is TBD. Since it is not known, some work maybe needed to agree on proper MPR. Also almost contiguous allocations A-MPR is not specified for neither power class. Analysing almost contiguous for all NS cases in the specification may require lot of work. 
DC

There are section headings for Dual Connectivity but they have no content. Table 5.2B.1-1 defines no DC band nor section 5.5B has content. Rel-15 late drop defines NR-NR DC but the content is not clear to the author so sections remain so far. Discussion on the content of the late drop is encouraged. 
ΔRIB,c
7.3.3 is Empty but ΔRIB,c seems to be distributed in to 7.3A.3 and 7.3C.3. There should be clarifying sentences since also ΔRIB,c due EN-DC support should be taken in to account in SA mode requirements. 
Reference sensitivity for SUL

It seems that Table 7.3C.2-1 is missing information and information referring to Table 7.3.2-3 in the text above is redundant. ΔRIB,c for SUL bands is confusing since there is no reference sensitivity specified for SUL bands from where ΔRIB,c could be reduced from. 

Adjacent channel selectivity for Intra-band contiguous CA
Section 7.5A.1 only has requirements for > 3300 MHz bands and section 5.5A.1 only lists CA configurations for bands n77, n78, n79. Similar issue in CA blocking sections 7.6A and 7.7A. Intra-band CA for bands < 3300 should then not be in the scope of rel-15 requirement specifications or these requirements need to be added. We believe there is a discussion on this and CA for bands < 3300 MHz is planned for Rel-16. 
2.2 FR2 TS 38.101-2
FR2 specification structure is somewhat different that LTE or FR1 since the different treatment of power classes. It is little bit easier to outline the issues in table format in FR2. In Table 1 we identify what requirements are missing from which power class. 

Table 1. FR2 Missing requirements

	Section / topic 
	PC1
	PC2
	PC3
	PC4
	Notes

	5.5A.2, UL CA
	No
	No
	No
	No
	Combination of DL NC and UL contiguous CA is not specified in Table 5.5A.2-1. CR to add such in [7]

	6.2.2, NC allocation MPR
	No
	No
	No
	No
	NC allocation MPR within CC is not specified for single CC even it is specified for CA

	6.2.3.2, A-MPR for NS_201
	Yes
	No
	Yes
	No
	AMPR missing

	6.2A.2 CA MPR
	Yes
	No
	Yes
	No
	MPR for UL CA missing for PC2 and PC4

	6.2A.4, maxUplinkDutyCycle
	No
	No
	No
	No
	maxUplinkDutyCycle was not added for CA. RAN2 status is also unclear since it was not mentioned in LS. 

	6.2A.3.2 AMPR for CA_NS_201
	Yes
	No
	Yes
	No
	Missing AMPR for PC2 and PC4

	6.2D.3 AMPR for ULMIMO
	Yes
	Yes
	Yes
	No
	Missing AMPR definition for PC4 ULMIMO

	6.3.3.4 ON-OF time mask for PRACH
	No
	No
	No
	No
	PRACH Preamble measurement period. We have CR to address this issue [8] 

	6.3A.1 Min power for CA
	No
	Yes
	Yes
	Yes
	This clause does not say it directly but numbers imply they are for PC2,3 and 4 only. May need section number modification.

	6.4A.2.4 Spectrum flatness for CA
	No
	No
	No
	No
	This section is to be voided since CA does not have this requirement

	6.4D.4
	(No)
	Yes
	Yes
	Yes
	Power limit for coherent UL MIMO may need a different values for PC1

	6.6 Beam correspondence
	No
	No
	Yes
	No
	No BC requirements other than PC3 

	7.7 Spurious response
	No
	No
	No
	No
	Since no OOB requirement exist, no exceptions are needed and 7.7 Spurious response should be set as “Void”. We have addressed this issue in [9]

	7.10
	No
	No
	No
	No
	No Receiver Image requirements exist. This should then be set to “Void”. We have addressed this issue in [9]


ETC testing and requirements

In addition to open issues in Table 1 two open issues remain in the domain of extreme temperatures. Appendix E.2.1 somewhat confusingly states that “The UE shall fulfil all the requirements in the temperature range defined in Table E.2.1-1.” but Table E.2.1-1 states two temperature ranges. First open issue is applicability of core requirements, if they cover Extreme Temperature Range or only Normal Temperature range. In our opinion, since there were agreement to write notes that some requirements are verified only in normal temperature conditions, requirements itself are valid over extreme temperatures. We have addressed the Annex E.2.1 unclarity in [10].      

Second open issue is how requirements should be verified in the potential absence of agreed test methodologies. With the recent agreement in RAN4, for some parameters some aspects were clarified in core requirements [3] and there were some agreements in chairmen minutes which were not documented in TS nor TR nor LSs sent to RAN5 [4]. Continuation of the discussion on this verification topic seems needed but with the change in [10] core requirement issue maybe considered closed..   
2.3 EN-DC TS 38.101-3
EN-DC specification is complex and requires a lot of knowledge on the SA specification to understand what is specified and what not. This analysis maybe incomplete due to lack of proper understanding of intended specification structure. It is also likely that new issues are identified once understanding of implementation constraints increases. Following issues are identified as missing items and a gap should be recognised and future work should be planned. 

TS 38.101-3 specification was created to host requirements for EN-DC and CA between frequency ranges. Suffixes were allocated for these features and defined in Table 4.3-1. A slightly confusing situation was created by also adding baseline section heading without a suffix. It is not clear what should be under those section heading. There maybe a good reason to remove the baseline section heading completely.

Intra-band contiguous EN-DC MPR

MPR for intra-band EN-DC for the two specified configurations (band 71+n71 and 41+n41) is handled so that SA E-UTRA and SA NR MPR is applied unless A-MPR is defined as it is written in 6.2B.2.1. So far, section  6.2B.3 defines A-MPR only for the two band configurations and since for both of those, there is country dedicated NS signalling when NS is always signalled, generic MPR is never valid. It is unclear how MPR for a band configuration with no NS signalling would be defined. Problem is if basket work item blindly adds configurations without addressing general MPR or band configuration dependent AMPR.
Intra-band non-contiguous EN-DC (3+n3)
Currently 3+n3 is defined only as non-contiguous but recent agreement [2] also defines 1PA architecture for it for Rel-15 and contiguous is part of non-contiguous definition when gap is zero. Table 5.5B.3-1 defines that only SUO mode is supported in Rel-15 for this configuration. Care should be taken before work for Rel-16 is started for EN-DC to understand properly all needed requirements.  
PC2 for intra-band EN-DC

The PC2 (26 dBm) has A-MPR definition and it is in the power class Table 6.2B.1.1-1. Requirement specification does not restrict if is this is for case when NR and LTE power are which of the combination 23+23, 26+23, 26+26 or 23+26 so we can assume all of the mentioned are allowed implementations. UE can declare its capabilities for LTE, NR and EN-DC separately. 
However, inter-band EN-DC cases only have 23 dBm power class defined and for Rel-16 there is a study item how to enable higher power classes. 

EN-DC receiver requirements

Receiver requirements is EN-DC mode were clarified very recently. These need to be analysed and understood properly and if there are seem critical cases that need further elaboration, action should be taken to further discuss UE operation in EN-DC mode and expected performance.  

Conclusion
We discussed potential open topics and missing requirements for rel-15 requirement specification. This paper is for information and information it should be used to aid discussion in upcoming plenary and future Ran4 meetings. This is not a complete list of open items since some functionality maybe missing completely from the TS 38.101 series and new requirements may need to be added after further clarification are made. 
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