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1 Introduction
In RAN2#97 meeting, an LS [1] on higher layer parameters for Rel-14 feMTC was sent to RAN2 from RAN1. In the LS, a parameter of narrowbands for PRS frequency hopping for OTDOA enhancements was introduced, which value range is 1 or 3 values with range 0,1,…,maxAvailNarrowBands-1.

However, in current TS 36.355 [2], the range of the 3-value parameter nb4-r14 is 1,…,maxAvailNarrowBands-Minus1-14 as highlighted below, which cannot configure the narrowband of index 0. 


prsHoppingInfo-r14
CHOICE {




nb2-r14



INTEGER (0.. maxAvailNarrowBands-Minus1-r14),




nb4-r14



SEQUENCE (SIZE (3)) 











OF INTEGER (1.. maxAvailNarrowBands-Minus1-r14)

}













OPTIONAL



-- Cond PRS-FH
In this contribution, we will discuss the correction of this parameter, which seems non-backwards compatible.
2 Discussion
In order for the eNB to configure index 0, there may be the following ways to correct the specification.

Option1: Non-backwards compatible asn1 change 
The simplest and non-backwards compatible way is just to change the range as shown in the following:


[[ prsID-r14


INTEGER (0..4095)



OPTIONAL,



-- Need ON



add-numDL-Frames-r14
INTEGER (1..160)


OPTIONAL,



-- Cond sf-add


prsOccGroupLen-r14
ENUMERATED {g2, g4, g8, g16, g32, g64, g128,... } 
















OPTIONAL, 



-- Cond Occ-Grp


prsHoppingInfo-r14
CHOICE {




nb2-r14



INTEGER (0.. maxAvailNarrowBands-Minus1-r14),




nb4-r14



SEQUENCE (SIZE (3)) 











OF INTEGER (01.. maxAvailNarrowBands-Minus1-r14)

}













OPTIONAL



-- Cond PRS-FH

]]
Clearly, this is a non-backwards compatible asn1 change which will lead to interoperability issues and should be avoided.

Observation1: Simply change the value range is a non-backwards compatible asn1 change.
Option2: Introduce new IE
A new IE including index 0 is introduced. One example is provided below:


[[ prsID-r14


INTEGER (0..4095)



OPTIONAL,



-- Need ON



add-numDL-Frames-r14
INTEGER (1..160)


OPTIONAL,



-- Cond sf-add


prsOccGroupLen-r14
ENUMERATED {g2, g4, g8, g16, g32, g64, g128,... } 
















OPTIONAL, 



-- Cond Occ-Grp


prsHoppingInfo-r14
CHOICE {




nb2-r14



INTEGER (0.. maxAvailNarrowBands-Minus1-r14),




nb4-r14



SEQUENCE (SIZE (3)) 











OF INTEGER (1.. maxAvailNarrowBands-Minus1-r14)

}













OPTIONAL



-- Cond PRS-FH

]],


[[



nb4-v1440



SEQUENCE (SIZE (3)) 











OF INTEGER (0.. maxAvailNarrowBands-Minus1-r14)
















OPTIONAL



-- Cond PRS-FH2

]]
In current TS 36.355, the IE prsHoppingInfo-r14 is mandatory present if frequency hopping is used for PRS; otherwise it is not present as shown below. In order for the eNB to configure index 0 for hopping between 4 narrowbands, add a present condition PRS-FH2 and the corresponding explanation below. 
	PRS-FH
	The field is mandatory present if frequency hopping is used for PRS and narrowband index 
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0 for hopping between 4 narrowbands is not configured; otherwise it is not present.

	PRS-FH2
	The field is mandatory present if frequency hopping is used for PRS and narrowband index 
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0 for hopping between 4 narrowbands is configured; otherwise it is not present.


By correcting in this way, for legacy UEs and new UEs without configuration of index 0, the eNB will use the legacy IE nb4-r14 and for new UEs with configuration of index 0, use new IE nb4-v1440.
The problem with this option is that the eNB is not aware whether the UE is a legacy UE or a new UE. If the eNB configures index 0 for a legacy UE, the UE will not work. There is also the non-backwards compatible problem. However if this is made clear in the cover page of a CR, it may be more acceptable than a non-backwards compatible asn1 change.
Observation2: Introducing new IE is a non-backwards compatible change as the eNB cannot configure the legacy IE and new IE properly.
To avoid a non-backwards compatible change, the following options could be considered 
Option3: Send both configurations
As the eNB is not aware whether it is a legacy UE or a new UE. The eNB can send both the legacy IE nb4-r14 and the new IE nb4-v1440. The legacy UE will read the legacy IE and the new UE will read the new IE. It seems applicable and without non-backwards compatible problems.
Option4: UE capability based

In order for the eNB to configure the legacy UE and new UE properly, the UE can report its capability of supporting the new IE. Similar to Option3 there seems no non-backwards compatible problems.
However, for both option3 and option4, it is assumed the eNB may configure different PRS hopping information for different UEs. In actual deployments, the PRS occasions for eNBs on one frequency need to be aligned in time in order to exploit the high detection capability of PRS. That is to say, the PRS configuration is area-specific but not UE specific, even though it is configured by dedicated signaling. Then the eNB shall configure the same PRS configurations on a cell for different UEs, including PRS hopping. Therefore, option3 and option4 are not usable in practice.
Observation3: Sending both configurations and UE capability based method are not usable in practice as the eNB needs to configure different UEs with the same PRS configuration.
If the above options have significant impact on the specification or the configuration of index 0 is not so important, we can just accept index 0 is not configured. 
Option5: Just accept index 0 can’t be configured
In a summary, we prefer introducing a new IE to address the issue and the corresponding CR is provided in [3].
Proposal: RAN2 is kindly asked to discuss this issue and address it.
3 Conclusion and Proposals
In this contribution, we discussed the correction of TS 36.355, and we observe and propose that:
Observation1: Simply change the value range is a non-backwards compatible asn1 change.
Observation2: Introducing new IE is a non-backwards compatible change as the eNB cannot configure the legacy IE and new IE properly.
Observation3: Sending both configurations and UE capability based method are not usable in practice as the eNB needs to configure different UEs with the same PRS configuration.
Proposal: RAN2 is kindly asked to discuss this issue and address it.
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