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1 Introduction

In the previous RAN5 meeting (in Malta), one small discussion regarding Band 26 test specification has occurred.  In summary, some notes in TS36.133 prevent to specify RAN5 test requirements.  Because RAN5 does not have bis meeting in April, it is good opportunity to discuss this issue in RAN4.  When we can reach some agreements/solutions in this meeting, RAN5 would have good procedure on their work as well.  This contribution consists of “Issue (what is inconvenience in RAN5)”, “Background (why this issue occurs)”, and “Solutions”, respectively.
2 Issue
In TS36.521-3 (RRM specification provided by RAN5), two notes exist for Band 26 test requirements.  For example,

· Section 9: Measurement Performance Requirement

NOTE:
For Band 26, the tests shall be performed with the assigned E-UTRA channel bandwidth within 865‑894 MHz.
In this contribution, we call this kind of notes as “NOTE-(A)” for convenience.
[w/o “carrier frequency”]
· Table 9.1.1.3-1: RSRP FDD Intra frequency absolute accuracy

Note 2:
The condition is -119dBm/15kHz … -70dBm/BWChannel when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.
In this contribution, we call this kind of notes as “NOTE-(B)” for convenience.
[w./ “carrier frequency”]
These two notes are technically different. One sentence does not include words “carrier frequency” but the other does.

NOTE-(A) requires tests for Band 26 shall be performed with assigned E-UTRA channel bandwidth within 865-894 MHz, NOTE-(B) describes wider conditions.  Namely, sentence that “when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz” includes situation such as “E-UTRA channel bandwidth with 860-870MHz”.

In addition, when we take a look at TS36.521-3 Table E-1, it specifies frequency range for tests.  This is linked into Table 4.3.1.1.26-1 in TS36.508 (test environments for UE conformance testing) as below. 

4.3.1.1.26
FDD reference test frequencies for operating band 26

Table 4.3.1.1.26-1: Test frequencies for E-UTRA channel bandwidth for operating band 26

	Test Frequency ID
	Bandwidth

[MHz]
	NUL
	Frequency of Uplink [MHz]
	NDL
	Frequency of Downlink [MHz]

	Low Range
	1.4
	26697
	814.7
	8697
	859.7

	
	3
	26705
	815.5
	8705
	860.5

	
	5
	26715
	816.5
	8715
	861.5

	
	10[1]
	26750
	820
	8750
	865

	
	15 [1]
	26775
	822.5
	8775
	867.5

	Mid Range
	1.4/3/5/10[1]
15 [1]
	26865
	831.5
	8865
	876.5

	High Range
	1.4 
	27033
	848.3
	9033
	893.3

	
	3 
	27025
	847.5
	9025
	892.5

	
	5 
	27015
	846.5
	9015
	891.5

	
	10[1]
	26990
	844
	8990
	889

	
	15 [1]
	26965
	841.5
	8965
	886.5

	NOTE 1: Bandwidth for which a relaxation of the specified UE receiver sensitivity requirement (TS 36.101 [27] Clause 7.3) is allowed.


One can understand that low range for Band 26 is inconsistent with “the assigned E-UTRA channel bandwidth within 865‑894 MHz”.  (ex. For 10 MHz CBW, the definition of low range is UL/DL=815-825/860-870 MHz and this is not included in frequency range indicated by NOTE-(A).)
· Summary of the issue
· TS36.521-3 requires test condition that “For Band 26, the tests shall be performed with the assigned E-UTRA channel bandwidth within 865‑894 MHz”.
· On the other hand, TS36.521-3 also specifies test condition for Band 26 as low/middle/high range.
3 Background
One might feel above issue should be solved in RAN5.  However, the issue has been caused by inconsistent notes in RAN4 specification (TS36.133).  We introduce why above inconvenience occurs in RAN5.  To make deep understanding, situations both in core and performance requirements (TS36.101/TS36.133) should be understood.
3-1: Core requirement (TS36.101)
As core requirement, Band 26 has unusual requirement in TS36.101.  This allows tighter requirement within particular range of the band (and it helps this band to be used globally).  One can find below note in Table 7.3.1-1 of TS36.101:
NOTE 6:6  indicates that the requirement is modified by -0.5 dB when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.
This NOTE6 is technically same as NOTE-(B).
3-2: Performance requirement (TS36.133)

As well as core requirement, we have similar notes as performance requirement in TS36.133.

However, RRM parts have two technically different notes as below:

i) NOTE2: The condition has the minimum Io of -119 dBm/15kHz when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.

[From Table 9.1.2.1-1]
ii) Note 5: 
For Band 26, the tests shall be performed with the assigned E-UTRA channel bandwidth within 865-894 MHz.






[From Table A.9.1.1.2-1]
Although i) is technically consistent with note in core requirement, ii) is missing the words “carrier frequency” so definition field is narrower than that of i).  In another words, i) is similar to NOTE-(B) and ii) is analogous to NOTE-(A).
It seems that TS36.521-3 has been specified by referring TS36.133, the issue in section 2 happened.  Therefore, our view is that it would be reasonable the issue should be solved in RAN4.
4 Solutions
As we have observed, inconsistent notes in TS36.133 causes RAN5 inconvenience.  Because RAN5-bis meeting is not held now, RAN4 efforts on this issue could help RAN5 work procedure.  When we can reach some agreements in this meeting, RAN5 can start specification work based on RAN4 agreements in May.

4-1: Modify Performance requirement (TS36.133)

[Recommended]
It seems that the issue is caused by technically different notes in TS36.133.  Therefore, when we unifiy two notes into one, no problem exists both in RAN4 and RAN5.  Note that we shall use note i) not note ii) because if we use note ii), we also have to modify core requirement.  This seems to be the most reasonable and easiest solution as below:
1. We modify performance requirement as “Note 5: For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.”
2. LS would be sent to RAN5.  We are glad to draft one if RAN4 get agreements.  It is expected that RAN5 also modify NOTE-(A) into NOTE-(B).
4-2: Modify all (both TS36.101/36.133/36.521-3)

[NOT Recommended]
The concept is similar to section 4-1, but necessary modifications cover a broad range of specifications. Two notes would be unified into one like note ii) or NOTE-(A).  Rough estimation for necessary work is below:

1. We modify core requirement as “NOTE 6:6  indicates that the requirement is modified by -0.5 dB when the assigned E-UTRA channel bandwidth is within 865-894 MHz.”
2. We also modify performance requirement such as “NOTE2: The condition has the minimum Io of -119 dBm/15kHz when the assigned E-UTRA channel bandwidth is within 865-894 MHz”.

3. LS would be sent to RAN5 and RAN5 will make appropriate modifications (so many!).

Note that this approach includes RAN4 core requirement modification.  It would be absolutely very challenging (almost impossible).

4-3: Modify only RAN5 spec. (both TS36.508/36.521-3)

[NOT Recommended]
The issue might be caused by RAN5 test environments’ definition.  For example, definition for low range of Band 26 with 10 MHz CBW (Channel Bandwidth) could be changed from UL/DL = 815-825/860-870 MHz into 820-830/865-875 MHz.  However, it might be a little curious that the definition of low range for Band 26 is 820-830/865-875 MHz because lower edge of Band 26 is UL/DL = 814/859 MHz.
This solution is closed in RAN5 work so no modification is needed in RAN4 but LS to RAN5 might be needed.
5 Conclusion
In this contribution, we have discussed how inconsistent notes regarding Band 26 prevent RAN5 work.  Our proposals are summarized below;
Proposal 1: RAN4 should solve this issue as soon as possible not to stop RAN5 specification work.
Proposal 2: Consistent notes in TS36.133 are most reasonable and harmless solution from RAN4/RAN5 specifications’ perspective.
It might be challenging to get agreement in Chicago meeting, we would like to ask all of RAN4 experts to address this issue and solve hopefully right now or May meeting at latest.
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