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1 Introduction
During RAN2#97bis it was agreed to have an email discussion how to specify in 36.304 when both the authorization offset and reduced power class offset are applicable:
 [97bis#34][eNB-IoT] CE authorisation (Ericsson)

· Email discussion (eNB-IoT) to next meeting on CE authorization for low power UE (Ericsson). 
· Deadline: 04/27/2017

The deadline of the email discussion is Thursday, 2016-04-27, 23:59 Pacific Time. 
This report gives a summary of this email discussion.
2 Background

RAN2#97bis
During RAN2#97bis the offset used with authorization of CE (Qoffsetauthorization) and the offset used with reduced power class UE (Poffset) were discussed, i.e. in particular when both features are configured simultaneously [1]. It was proposed:  
Proposal 4: A 14 dBm UE uses max(Qoffsetauthorization, Poffset) when both are applicable.

There was support for the principle as such: 

· FFS if a 14 dBm UE uses max(Qoffsetauthorization, Poffset) when both are applicable.

But the implementation in 36.304 was questioned, and the CR [2] was postponed. It was agreed to have an email discussion about this topic.
Reduced power class and authorization of CE offset

For easy reference details of the reduced power class and authorization of CE offset are provided here. Both offsets are used in the cell suitability criteria, but the Poffset is used in Pcompensation, and Qoffsetauthorization in Qrxlevmin: 
Srxlev = Qrxlevmeas – Qrxlevmin – Pcompensation - Qoffsettemp
Poffset

In SIB1-NB, SIB3-NB and SIB5-NB (If absent, the UE applies 0 dB): 

powerClass14dBm-Offset-r14


ENUMERATED {dB-6, dB-3, dB3, dB6, dB9, dB12}
                                               OPTIONAL, -- Need OP

Pcompensation for 14 dBm UE is max(PEMAX1 –(PPowerClass – Poffset), 0). 

Qoffsetauthorization
In SIB1-NB, SIB3-NB and SIB5-NB (If absent in SIB1-NB, the UE applies 0 dB): 

ce-authorisationOffset-r14

    ENUMERATED {dB5, dB10, dB15, dB20, dB25, dB30, dB35}



                                OPTIONAL
--
Need OP

Qrxlevmin = Qrxlevmin + Qoffsetauthorization
3 Discussion
The following two topics will be discussed:

1. How to use Qoffsetauthorization and Poffset when both are valid
2. Implementation in 36.304
Issue 1: the principle
It is possible that a 14 dBm UE is not authorized to use CE (Qoffsetauthorization), and at the same time the cell broadcasts an offset to limit the resource usage for a 14 dBm UE (Poffset). Currently the offsets are “added up” when the UE determines cell suitability, i.e. when the UE computes Srxlev. The reduced power class UE also has a “default” Pcompensation factor, of 9 dB when Pmax is 23 dBm, to take into account. When the authorization offset is for example 20 dB and the reduced power class offset is 12 dB, then the coverage area for the 14 dB UE is reduced with 20+12+9=41 dB in total. 
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Figure 1: Poffset and Qoffsetauthorization
The reduced power class offset is mainly intended to enable configurability of the resource usage when the UE is in “enhanced coverage”. Every NB-IoT eNB is assumed to support coverage enhancements.  When the UE is not authorized to use CE, but will finds the cell suitable to camp on the UE can be considered to be in “normal coverage”, i.e. in such case the UE should not apply the Poffset, if broadcasted in the cell, which would further reduce the “normal coverage”. 

Two options are presented for further discussion. When both Qoffsetauthorization and Poffset are valid:
1. only the offset with the maximum value is used
2. Poffset is zero
Issue 1: RAN2 to discuss options 1 and 2.
	Company
	Comments

	Ericsson
	We have a preference for option 1. 

	Huawei 
	We prefer option 2. 
Poffset was introduced to restrict usage of coverage enhancements further than by just taking into account the reduced UE power.   When the low power class UE is in normal coverage (after correcting the UE power), there is no difference in behaviour with a higher power class UE.

	Nokia
	We prefer option 1 i.e. by using offset whichever is bigger seems to fulfil the intention of both Poffset and Qoffsetauthorization

	Intel
	Qoffsetauthorisation is to make a normal coverage suitability criteria.

Poffset is provided to control the number of PC14 UEs in the cell using CE.

Hence, we also think that Poffset should not be used when PC14 UEs are in normal coverage (i.e. Option 2)

	LG Electronics
	We prefer option 2. Considering a case both offsets are valid, we think that Poffset has no meaning.

	ZTE
	None of the options are needed.

We don’t clear why these two parameters Qoffsetauthorization and Poffset are to be associated. In current NB-IoT specification, Qoffsetauthorization is used to specify the threshold for normal coverage for the UE which is not authorized for enhanced coverage. Poffset is used to adjust the coverage range for 14dBm power class UE, no matter the 14dBm UE is in normal coverage or in enhanced coverage.

If we worry about the issue about further reducing the “normal coverage”, we should not only consider the UE that is not authorized to use CE but also the UE that is authorized to use CE. Per our understanding, the UE that is authorized to use CE also may always work in a normal coverage area if Qrxlevmin is configured relatively high.
So we don’t think it’s reasonable to restrict the usage of Poffset based on the Qoffsetauthorization. And we suggest to keep separate using of these two parameters.

And only if most companies agree the issue about further reducing the “normal coverage”, we can consider restricting the usage of Poffset only when the UE is in enhanced coverage, i.e. for all the 14dBm UE. But it may be complicated and cannot be considered in this release.

	Qualcomm
	We have similar understanding as ZTE. The two thresholds are used for different objectives. Even if the UE is in normal coverage (e.g. UE is within the permitted coverage level) then UE still needs to balance uplink and downlink. 


Issue 2: the implementation
Option 1: 
	Qrxlevmin
	Minimum required RX level in the cell (dBm)

If UE is not authorized for enhanced coverage and Qoffsetauthorization is valid then Qrxlevmin = Qrxlevmin + Qoffsetauthorization (for PPowerClass is 14 dBm Qoffsetauthorization is zero is used when Poffset > Qoffsetauthorization).

	Pcompensation 
	If the UE supports the additionalPmax in the NS-PmaxList-NB, if present, in SIB1-NB, SIB3-NB and SIB5-NB:

max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);

else:

if PPowerClass is 14 dBm: 

max(PEMAX1 –(PPowerClass – Poffset), 0) (dB) (Poffset is zero is used when Qoffsetauthorization > Poffset);

else:

max(PEMAX1 –PPowerClass, 0) (dB)


Option 2: 
	Qrxlevmin
	Minimum required RX level in the cell (dBm)

If UE is not authorized for enhanced coverage and Qoffsetauthorization is valid then Qrxlevmin = Qrxlevmin + Qoffsetauthorization

	Pcompensation 
	If the UE supports the additionalPmax in the NS-PmaxList-NB, if present, in SIB1-NB, SIB3-NB and SIB5-NB:

max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);

else:

if PPowerClass is 14 dBm and Qoffsetauthorization is not valid:

max(PEMAX1 –(PPowerClass – Poffset), 0) (dB);

else:

max(PEMAX1 –PPowerClass, 0) (dB)


Option 3:
	Qrxlevmin
	Minimum required RX level in the cell (dBm)

If UE is not authorized for enhanced coverage and Qoffsetauthorization is valid then Qrxlevmin = Qrxlevmin + max(Qoffsetauthorization, Poffset)

	Pcompensation 
	If the UE supports the additionalPmax in the NS-PmaxList-NB, if present, in SIB1-NB, SIB3-NB and SIB5-NB:

max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);

else:

if PPowerClass is 14 dBm:

max(PEMAX1 –(PPowerClass – max(Qoffsetauthorization, Poffset)), 0) (dB);

else:

max(PEMAX1 –PPowerClass, 0) (dB)


	Company
	Comments

	Ericsson
	Comments welcome…

	Huawei
	Option 2 is a lot simpler and cleaner

	Nokia
	See option 3 above


	Intel
	Option 2 seems the simplest.

	LG Electronics
	Option 2 seems much simpler than others

	Qualcomm
	Based on our response to Issue 1, issue 2 is not relevant.


4 Summary of email discussion
Seven companies replied to this email discussion. 
Issue 1: RAN2 to discuss options 1 and 2 (see chapter 3 for details).

Three companies think that option 2 is preferred. Two companies think that option 1 is preferred. Two company thinks that no changes are needed. 
Issue 2: the implementation (see chapter 3 for details) 

Three companies think that option 2 is easier to capture. Once company prefers option 1, and one company provides an alternative way to capture option 2. Two company thinks that no changes are needed.
5 Proposed way forward
Most companies prefer to change the current specification when both Qoffsetauthorization and Poffset are valid: 
Proposal 1: Qoffsetauthorization and Poffset are not “added up” when both are valid.
But there is no consensus whether only the maximum value should be used or Poffset is zero, when both are valid:

Proposal 2: RAN2 to discuss whether only the maximum value of Poffset and Qoffsetauthorization should be used or Poffset is zero, when both are valid.
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