3GPP TSG-RAN WG4 Meeting #78bis
R4-161858
San Jose del Cabo, Mexico, 11-15 April 2016
Source: 
NTT DOCOMO, INC.
Title: 
Proposal for section structures of BS specs
Agenda item:
6.13.4
BS RF (36.104)
Document for:
Approval
1. Introduction
New WI proposal NB-IoT was approved in RAN plenary #69, and the latest WID was the approved one in RAN#71 [1]. Some agreements on BS RF were made and capture in TR 36.802, and RAN4 also provide CRs for BS specs. In this contribution, we discuss how to incorporate NB-IoT requirements into TSs.
2. Discussion
2.1. How to treat the same requirements for all three operation modes
NB-IoT has three different operation modes. Some of the requirements for NB-IoT may apply to all the three operation modes (in-band, guard-band and stand-alone) while the others may be different between every operation mode or between two of modes and one mode according to requirements. Hereinafter, the former pattern is referred to as “Case 1” and the latter one is referred to as “Case 2” 
Table1 Possible patterns of requirement

	Case 1
	The same requirement apply for all three operation modes

	Case 2
	Different requirements apply for every operation modes

or

Different requirements apply for one mode and two of modes


In this sub-clause, we discuss how to capture Case 1 in TS 36.104 and TS 37.104.
For the Case 1 there are two alternatives on how to capture in the specs. One (hereinafter referred to as Alt 1) is adding some text to general section of TS 36/37.104 that unless otherwise stated the same requirement shall apply for all the three operation modes. The other (hereinafter referred to as Alt 2) is clarifying to each section (requirement) of TS 36/37.104 that the same requirement shall apply for all three operation modes. In Alt 1, we can abbreviate the text like “regardless of operation modes” or “for all three operation modes” for each section.
Table2 How to capture Case 1 in TSs
	Alt 1
	Clarify in general section that no text regarding operation modes means the same requirement shall apply for all three operation modes.

	Alt 2
	Clarify in each section (requirement) that the requirement shall apply for all three operation modes.


To simplify TS text, we propose Alt 1. For requirement of Case 2, clarification is needed in each section (requirement) which requirement is applied for each operation mode.

Proposal 1: It is proposed to clarify that unless otherwise stated the same requirement shall apply for all three operation modes in general section of TS 36.104 and TS 37.104.
We show sample change in accordance with proposal 1. In the example below, we modify section 6.1 (General of Transmitter characteristics) of TS 36.104. Other options to modify different section (e.g., section 4.X) is not precluded in our proposal.
===TS 36.104 v13.2.0 with sample change ===
6.1
General

Unless otherwise stated, the requirements in clause 6 are expressed for a single transmitter antenna connector. In case of multi-carrier transmission with one or multiple transmitter antenna connectors, transmit diversity or MIMO transmission, the requirements apply for each transmitter antenna connector. 

Unless otherwise stated, the transmitter characteristics are specified at the BS antenna connector (test port A) with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus such as a TX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (port B).

Unless otherwise stated the requirements in clause 6 applies at all times, i.e. during the Transmitter ON period, the Transmitter OFF period and the Transmitter transient period.
Unless otherwise stated the requirements for NB-IoT in clause 6 applies for all operation modes (In-band operation, Guard-band operation and Stand-alone operation).
===================================
2.2. Section structure in TS 36.104 and TS 37.104
In TS 37.104, there are parallel sections for each RAT for a certain requirement. For example, for Frequency error requirement, requirements for each RAT are captured in section 6.5.2.1 to 6.5.2.4. Thus it is feasible to add new NB-IoT section (e.g., add section 6.5.2.5) in parallel with other RATs from readability and coherence in the spec point of view.
On the other hand, in TS 36.104, parallel sections are constructed mainly for each BS class or category A/B. For example, for operating band unwanted emission requirement, requirements for each BS class and/ or category are captured in section 6.6.3.1 to 6.6.3.3. If we have E-UTRA section and NB-IoT section separately, total number of sections becomes two times and readability decreases. Thus it is feasible to add the NB-IoT requirement in parallel with E-UTRA requirement into the same section.
Proposal 2: For TS 37.104, it is proposed to add new NB-IoT section in parallel with other RATs.
Proposal 3: For TS 36.104, it is proposed to add the NB-IoT requirement in parallel with E-UTRA requirement into the same section.
We show sample changes in accordance with proposal 2 and 3. In the example below, we modify for section 6.5.2 (frequency error) of TS 37.104 and section 6.5.1 (frequency error) of TS 36.104. Other options of change is not precluded in our proposal.
===TS 37.104 v13.0.0 with sample change ===

6.5.2
Frequency error

Frequency error is a measure of the difference between the actual BS transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation.

6.5.2.1
E-UTRA minimum requirement

For E-UTRA, the minimum requirement for frequency error is specified in TS 36.104 [4], subclause 6.5.1.

6.5.2.2
UTRA FDD minimum requirement

For UTRA FDD, the minimum requirement for frequency error is specified in TS 25.104 [2], subclause 6.3.1.

6.5.2.3
UTRA TDD minimum requirement

For UTRA TDD, the minimum requirement for frequency error is specified in TS 25.105 [3], subclause 6.3.1.

6.5.2.4
GSM/EDGE minimum requirement

For GSM/EDGE, the minimum requirement for frequency error is specified in TS 45.005 [5], subclause 4.4 .

6.5.2.5
NB-IoT minimum requirement

For NB-IoT, the minimum requirement for frequency error is specified in TS 36.104 [4], subclause 6.5.1.

===================================
===TS 36.104 v13.2.0 with sample change===

6.5.1
Frequency error

Frequency error is the measure of the difference between the actual BS transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation.

6.5.1.1
Minimum requirement

For E-UTRA, the modulated carrier frequency of each E-UTRA carrier configured by the BS shall be accurate to within the accuracy range given in Table 6.5.1-1 observed over a period of one subframe (1ms).
For NB-IoT, the modulated carrier frequency of each NB-IoT carrier configured by the BS shall be accurate to within the accuracy range given in Table 6.5.1-1 observed over a period of one subframe (1ms).
Table 6.5.1-1:  Frequency error minimum requirement

	BS class
	Accuracy

	Wide Area BS
	±0.05 ppm

	Medium Range BS
	±0.1 ppm

	Local Area BS
	±0.1 ppm

	Home BS
	±0.25 ppm


===================================

3. Conclusion

In this contribution, we discussed how to incorporate NB-IoT requirement into TS 36.104 and TS 37.104. We obtained following observations and proposals.

Proposal 1: It is proposed to clarify that unless otherwise stated the same requirement shall apply for all three operation modes in general section of TS 36.104 and TS 37.104.

Proposal 2: For TS 37.104, it is proposed to add new NB-IoT section in parallel with other RATs.

Proposal 3: For TS 36.104, it is proposed to add the NB-IoT requirement in parallel with E-UTRA requirement into the same section.

Draft CRs for TS 36.104 and TS 37.104 are presented in [2]
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