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1. Introduction
This document discusses some considerations for the new specification drafting (36.102 and 36.108) for NB-IoT/eMTC via NTN, with a view to facilitate further progress. 
2. Key discussion points for 36.102
2.1 Alignment with 36.101 and referencing
In general, we expect that the definition of requirements should align with TS36.101, so alignment with TS36.101 structure would seem to make sense, with some potential changes discussed in this document. We also believe that cross-referencing to 36.101 should be used where appropriate, i.e. where requirements are the same.
Proposal 1: Consider alignment with TS36.101 requirements as baseline and utilize cross-referencing to TS36.101 where appropriate.
2.2 Specification structure and re-use of Suffixes
Background:
In TS36.101, suffix E and F were defined for cat-M1 and NB-IoT UEs respectively, where the requirements were different or complementary compared to the General LTE requirements (for “normal” UEs) in the main clause. 
With IoT NTN, the specification is currently focused on cat-M1 and NB-IoT. However, in defining the structure, we should consider whether realistically the specification may ever be extended for “normal” LTE UEs (similar to 36.101).
If TS36.102 is never going to be extended for other LTE UE types, it may be appropriate to have a main clause for cat-M1 UEs and a clause for NB-IoT UEs (i.e. not using the Suffix approach). 
However, if in future releases the TS36.102 spec may be extended in future to cover “normal” LTE UEs, then we may want to follow a Suffix approach, similar to TS36.101. 
Either way, once we decide it seems not allowed according to the drafting rules to start replacing and over-writing clauses and subclauses in later Releases. We also believe clause 4 text needs some focus (see after the table).
Analysis of different approaches
We consider a few approaches below and indicate the pros and cons of each.
	Option
	Description
	Benefits
	Drawbacks

	1
	No suffixes, subclause x.1 for cat-M1, and x.2 for NB1/NB2. NB1/2 may reference cat-M1 where requirements are common (or vice versa).
	· Relatively simple if the spec is never extended with normal UEs and suffixes.
· No “additional” requirements or suffixes, so keeps clause 4 very simple.
	· If “normal” LTE UE requirements were added in future, we may need to split the cat-M1 subclause further to add a subclause for “normal UEs” in some places (i.e. Max Output Power, MPR, A-MPR, Power control, Tx Modulation Quality, Rx sensitivity comparing with existing 36.101 where cat-M1 requirements do not apply). 
· Would need one additional level of subclauses today to separate Cat-M1 from NB1/2 requirements compared to 36.101.
· If additional requirements were added in future. it is probably ok but would need to be clear which UE categories the suffix applies for. 

	2
	Fully align with 36.101, i.e. suffixes for each of cat-M1 and NB1/2, and Main clause req. applies where it applies in 36.101 (mainly relevant for cat-M1).
	· People are familiar with this.
· Simple forward compatibility in same way as 36.101
· Limited order of clauses due to suffix
	· For some clauses in 36.101, the general requirement applies to neither cat-M1 nor NB1/2 UEs (see above), and the general requirement would need to state e.g. “No general requirement applies”, until such requirements for normal UEs are added, possibly a bit strange.
· We would need a “slightly” more complex clause 4.

	3
	Hybrid: Main clause for cat-M1, and Suffix for NB1/2
	· A mix of the benefits of 1 and 2.
· Quite straightforward for NB1/2
	· Does not really solve the drawbacks of 1 or 2.
· May be confusing for cat-M1.


Considering the above factors, the TS36.102 skeleton provided by spec rapporteur in [3] is based on Option 2. If companies would prefer e.g. approach 1, then this can be adapted very easily with minor impact to requirements text, but with some impact to clause 4.
We also provide a suggestion in the Annex for nullifying the concept of general and additional requirements at least when referring to suffix A and B.
Proposal 2: For 36.102, discuss further Option 1 vs Option 2 approaches, and in particular whether we think this spec will be updated in future with other UE categories (i.e. “normal” UEs). 
Note: Option 2 has been used as starting point for TS skeleton by the rapporteur. 
Addressing clause 4:
We fell it would be good to avoid the concept of general and additional requirements. We would suggest to just define “minimum” requirements for cat-M1 and NB1/2 UEs and if we use suffixes we would just explain when they are applicable relative to the main subclause. See Annex.
Proposal 3: Whichever structure we choose, address clause 4 appropriately. See example update in the Annex.
2.3 Merging of “Channel Raster” and “Carrier Frequency and EARFCN” clauses
If RAN4 decides to specify a framework for both 100kHz and 200kHz channel rasters (see RAN1 LS in [2]) it would seem useful to merge Channel Raster and Carrier Frequency and EARFCN clauses from 36.101 into a common sub-clause, in order to avoid duplication or confusion about which channel raster applies where. See example for how this could be done in [4].
Proposal 4: Consider merging channel raster and carrier frequency & EARFCN clauses if we agree 2 channel rasters.
2.4 MPR and A-MPR clause naming
Current TS36.101 clause 6.2.2 and 6.2.3 have fairly vague titles:
	36.101
	38.101-1

	6.2.3: UE maximum output power for modulation / channel bandwidth
	6.2.2: UE maximum output power reduction

	6.2.4: UE maximum output power with additional requirements 
	6.2.3: UE additional maximum output power reduction


We would propose to use the TS38.101 titles rather than the 36.101 titles, as they seem to align more with the definition of the requirement.
Proposal 5: Use 38.101-1 titles for UE MPR and A-MPR requirement clauses. 
3. Structure and key discussion point for 36.108
We believe that in general TS36.108 can follow the structure of TS38.108. However, for NR we defined type 1-H and Type 1-O SAN requirements, which rely on the definition of Radiated OTA requirements, in addition to Conducted requirements.
For NB-IoT we do not have any OTA requirements defined for the BS. So one question is whether for 36.108 we should define such requirements for NB-IoT SAN or not. From discussions with other BS vendors, we have the impression that it may be quite simple to add OTA requirements for NB-IoT. If this is the case, then it would seem reasonable to define both Conducted and Radiated requirements.
For eMTC system there is no such issue, as OTA requirements have already been defined in TS37.105 for LTE.
Proposal 6: Decide at this meeting whether OTA requirements for NB-IoT SAN can be easily defined and agree spec structure accordingly.
4. Proposal
The following is proposed:
Proposal 1: Consider alignment with TS36.101 requirements as baseline and utilize cross-referencing to TS36.101 where appropriate.
Proposal 2: For 36.102, discuss further Option 1 vs Option 2 approaches, and in particular whether we think this spec will be updated in future with other UE categories (i.e. “normal” UEs). Note: Option 2 has been used as starting point for TS skeleton by the rapporteur. 
Proposal 3: Whichever structure we choose, address clause 4 appropriately. See example update in the Annex.
Proposal 4: Consider merging channel raster and carrier frequency & EARFCN clauses if we agree 2 channel rasters.
Proposal 5: Use 38.101-1 titles for UE MPR and A-MPR requirement clauses. 
Proposal 6: Decide at this meeting whether OTA requirements for NB-IoT SAN can be easily defined and agree spec structure accordingly.
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6. Annex: Suggested text for Clause 4.2 (and 4.3) of 36.102
<Start of text>
4.2		Applicability of minimum requirements
a)	Minimum requirements are mandated to be met in all scenarios by UEs supporting the applicable UE category(ies) for which that requirement is specified. In the present document, only minimum requirements for UE categories of M1, NB1, and NB2 are specified.
[b) 	For UE category M1, the applicable minimum requirements in clauses 5, 6 or 7 are specified in suffix A where they different from the requirements in the main subclause. Where suffix A does not exist for a requirement, the requirement in the main subclause shall apply.]  
For UE category NB1 and NB2, the applicable minimum requirements in clauses 5, 6 or 7 are specified in the Suffix B subclause, where they different from the requirements in the main subclause. Where suffix B does not exist for a requirement, the requirement in the main subclause shall apply.]
c)	The reference sensitivity power levels defined in subclause 7.3 are valid for the specified reference measurement channels.
d)	NOTE: Receiver sensitivity degradation may occur when:
1)	The UE simultaneously transmits and receives with bandwidth allocations less than the transmission bandwidth configuration (see Figure 5.3-1), and
2)	Any part of the downlink transmission bandwidth is within an uplink transmission bandwidth from the downlink centre subcarrier.
e)	The spurious emissions power requirements are for the long term average of the power. For the purpose of reducing measurement uncertainty it is acceptable to average the measured power over a period of time sufficient to reduce the uncertainty due to the statistical nature of the signal.
<End of text>

NOTE: Clause 4.3 equivalent removed as no concept here of “general” and “additional” requirements defined.

