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1 Introduction
In RAN2#98 meeting, it was agreed to have an email discussion to clarify whether or not there has ambiguity or problem for the RAN2 configuration parameter PRS-info for eMTC. And if there has, we should try to find a solution for it:
[98#53][feMTC] PRS Occasion Group (ZTE)


clarify whether there is a problem or not, and if so, arrive at a solution 


Intended outcome: Report to next meeting
The deadline of the email discussion is Thursday, 2017-08-03, 23:59 Pacific Time. 
This report gives a summary of this email discussion.

2 Background

RAN1 has discussed that the OTDOA positioning performance for BL/CE UEs with reduced receiver bandwidth and single receive antenna can benefit from PRS transmissions that are more dense in the time domain than what would typically be needed for non-BL UEs.
In the previous RAN1 meetings, RAN1 has the following agreements for FeMTC PRS configuration [1]: 
	The agreements on configuration of multiple PRS configurations [36.211: 6.10.4.3, 36.355, 36.455]:

· Supported legacy PRS periodicities are {160, 320, 640, 1280} subframes that are jointly signaled with starting subframe offsets in PRS configuration indices 

· No change w.r.t. legacy LTE PRS indices

The agreements on more frequent PRS transmissions: [36.211: 6.10.4.2, 36.355, 36.455]: 

· Supported number of PRS subframes per PRS occasion are {1, 2, 4, 6, 10, 20, 40, 80, 160} subframes 

· To support more frequent PRS transmission in time, add the following parameters to support multiple PRS occasions in a legacy PRS period 
· PRS occasion interval in a PRS period: {10, 20, 40, 80} subframes 
· If this is not configured, there is only one PRS occasion in a legacy PRS period.


In the current RAN1 specification [2], there has description on the configuration for transmitting the positioning reference signals. Here
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 is configured as prs-ConfigurationIndex and 
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 is configured as numDL-Frames or add-numDL-Frames in RAN2 configuration parameter PRS-Info. 
	6.10.4.3
Positioning reference signal subframe configuration

The subframe configuration period 
[image: image3.wmf]PRS

T

 and the subframe offset 
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 for the transmission of positioning reference signals are listed in Table 6.10.4.3-1. The PRS configuration index 
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 is configured by higher layers. Positioning reference signals are transmitted only in configured DL subframes. Positioning reference signals shall not be transmitted in DwPTS. Positioning reference signals shall be transmitted in 
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 consecutive downlink subframes, where 
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 is configured by higher layers.

The positioning reference signal instances, for the first subframe of the 
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 downlink subframes, shall satisfy 
[image: image9.wmf]ë

û

(

)

0

mod

2

/

10

PRS

PRS

s

f

=

D

-

+

´

T

n

n

.

Table 6.10.4.3-1: Positioning reference signal subframe configuration 

PRS configuration Index 
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PRS periodicity 
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PRS subframe offset 
[image: image12.wmf]PRS

D

 

(subframes)
0 – 159
160


[image: image13.wmf]PRS

I


160 – 479
320

[image: image14.wmf]160

PRS

-

I


480 – 1119
640

[image: image15.wmf]480

PRS

-

I


1120 – 2399

1280


[image: image16.wmf]1120

PRS

-

I


2400 – 2404

5


[image: image17.wmf]2400

PRS

-

I


2405 – 2414

10


[image: image18.wmf]2405

PRS

-

I


2415 – 2434

20


[image: image19.wmf]2415

PRS

-

I


2435 – 2474

40


[image: image20.wmf]2435

PRS

-

I


2475 – 2554

80


[image: image21.wmf]2475

PRS

-

I


2555-4095

Reserved




In the current RAN2 specification TS36.355 [3], the field descriptions of OTDOA PRS-info are as follows:

–
PRS-Info

The IE PRS-Info provides the information related to the configuration of PRS in a cell.

-- ASN1START

PRS-Info ::= SEQUENCE {


prs-Bandwidth


ENUMERATED { n6, n15, n25, n50, n75, n100, ... },


prs-ConfigurationIndex
INTEGER (0..4095),


numDL-Frames


ENUMERATED {sf-1, sf-2, sf-4, sf-6, ..., sf-add-v1420},


...,


prs-MutingInfo-r9

CHOICE {



po2-r9




BIT STRING (SIZE(2)),



po4-r9




BIT STRING (SIZE(4)),



po8-r9




BIT STRING (SIZE(8)),



po16-r9




BIT STRING (SIZE(16)),



...,



po32-v1420



BIT STRING (SIZE(32)),



po64-v1420



BIT STRING (SIZE(64)),



po128-v1420



BIT STRING (SIZE(128)),



po256-v1420



BIT STRING (SIZE(256)),



po512-v1420



BIT STRING (SIZE(512)),



po1024-v1420


BIT STRING (SIZE(1024))


}













OPTIONAL,



-- Need OP


[[ 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


]]
}

maxAvailNarrowBands-Minus1-r14

INTEGER ::= 15
-- Maximum number of narrowbands minus 1

-- ASN1STOP

	PRS-Info field descriptions

	prs-Bandwidth

This field specifies the bandwidth that is used to configure the positioning reference signals on. Enumerated values are specified in number of resource blocks (n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on) and define 1.4, 3, 5, 10, 15 and 20 MHz bandwidth.

	prs-ConfigurationIndex

This field specfies the positioning reference signals configuration index IPRS as defined in [16].

	numDL-Frames

This field specifies the number of consecutive downlink subframes NPRS with positioning reference signals, as defined in [16]. Enumerated values define 1, 2, 4, or 6 consecutive downlink subframes. The value sf-add indicates that NPRS is provided in the field add-numDL-Frames.

	prs-MutingInfo

This field specifies the PRS muting configuration of the cell. The PRS muting configuration is defined by a periodic PRS muting sequence with periodicity TREP where TREP, counted in the number of PRS occasion groups [18], can be 2, 4, 8, 16, 32, 64, 128, 256, 512, or 1024 which is also the length of the selected bit string that represents this PRS muting sequence. If a bit in the PRS muting sequence is set to "0", then the PRS is muted in all the PRS occasions in the corresponding PRS occasion group. A PRS occasion group comprises one or more PRS occasions as indicated by prsOccGroupLen, each of NPRS downlink positioning subframes as defined in [16]. The first bit of the PRS muting sequence corresponds to the first PRS occasion group that starts after the beginning of the assistance data reference cell SFN=0. The sequence is valid for all subframes after the target device has received the prs-MutingInfo. If this field is not present the target device may assume that the PRS muting is not in use for the cell.

When the SFN of the assistance data reference cell is not known to the UE and prs-MutingInfo is provided for a cell in the OTDOA-NeighbourCellInfoList IE, the UE may assume no PRS is transmitted by that cell.

When the UE receives a TREP-bit muting pattern together with a PRS periodicity TPRS for the same cell which exceeds 10240 subframes (i.e., TREP × TPRS > 10240 subframes), the UE shall assume an n-bit muting pattern based on the first n‑bits, where n = 10240/TPRS.

	prsID

This field specifies the PRS-ID as defined in [16].

	add-numDL-Frames

This field specifies the number of consecutive downlink subframes NPRS with positioning reference signals, as defined in [16]. Integer values define 1, 2, 3, …, 160 consecutive downlink subframes.

	prsOccGroupLen

This field specifies the length of the PRS occasion group. Enumerated values define 2, 4, 8, 16, 32, 64 or 128, and the product of the PRS periodicity T_PRS from the prs-ConfigurationIndex and the PRS occasion group length cannot exceed 1280. If omitted, the PRS occasion group length is 1. 

	prsHoppingInfo 

This field specifies the PRS frequency hopping configuration [16]. The choice nb2 indicates hopping between 2 narrowbands; the choice nb4 indicates hopping between 4 narrowbands. The first PRS positioning occasion of the first PRS occasion group that starts after the beginning of SFN=0 of the assistance data reference cell is located at the centre of the system bandwidth. The frequency band of each subsequent PRS occasion is indicated by nb2 or nb4, respectively, which defines the narrowband index 
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as specified in TS 36.211 [16]. If this field is absent, no PRS frequency hopping is used.


[16]    3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and Modulation".

In RAN2 #98 meeting, some contributions are submitted to clarify the above field descriptions. 
In contribution [4], Qualcomm clarified that “The prsOccGroupLen “specifies the lengths of the PRS occasion group”, and values of 2, 4, 8, 16, 32, 64, and 128 are possible. However, it is not clear what the unit of the “length” is and to what the enumerated values refer to”. And the suggestion is that “the prsOccGroupLen is defined as the number of consecutive PRS occasions comprising a PRS occasion group.” And “valid configurations for prsOccGroupLen and add-numDL-Frames are clarified.”
In contribution [5], ZTE has the similar understanding that “…multiple PRS occasions in a PRS period can be supported. These multiple PRS occasions can be seen as a PRS occasion group. The length of PRS occasion group is the number of multiple PRS occasions”. Furthermore, based on RAN1 agreements “supported legacy PRS periodicities are {160, 320, 640, 1280} subframes” and “PRS occasion interval in a PRS period: {10, 20, 40, 80} subframes”, in [5] the usage of prsOccGroupLen is understood as following Alt1:
Alt1: T_PRS from the prs-ConfigurationIndex = PRS occasion interval * the PRS occasion group length, 

T_PRS should be within the value set of {160, 320, 640, 1280} subframes, PRS occasion interval can be within the value set of {10, 20, 40, 80} subframes;

An example figure for Alt1 is as follows:
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However, the current RAN2 description can be understood as Alt2 as follows:
Alt2: A* = the PRS periodicity T_PRS from the prs-ConfigurationIndex * the PRS occasion group length,

A cannot exceed 1280;

*: In order to make it easier to describe the formula, a simple alphabet A is used as the product.

An example figure for Alt2 is as follows:
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In [5], it’s concerned that current RAN2 description is inconsistent with RAN1 agreements. 
3 Discussion
In Rel-14 specification, in order to support more frequent PRS transmission in time, the PRS occasion group was introduced. The length of the PRS occasion group is the number of multiple PRS occasions. RAN2 has already defined the parameter prsOccGroupLen for the PRS occasion group. Although it’s not necessary for RAN2 description using the same terminology or formulations as RAN1 agreements, it’s still important to give clear description for the relationship among all the parameters and guarantee that the required configuration can be achieved.

The field description for prsOccGroupLen can be seen as two parts, one is for definition of prsOccGroupLen, and the other is for usage of it.  It’s better to discuss and clarify these two parts separately.

3.1 Clarification on definition for prsOccGroupLen
For the definition of prsOccGroupLen, some companies think it is not clear what the unit of the “length” is and to what the enumerated values refer to in the existing field description. The clarification is needed. And for a UE supporting prsOccGroup-r14, it’s also needed to clarify which value the UE would assume for prsOccGroupLen if this field is absent.
Discussion point 1. Companies are invited to provide their views on whether the definition for prsOccGroupLen should be clarified and please justify your preferred option.

a) Yes, to add clarification on the definition of prsOccGroupLen as ”…..this field specifies the PRS occasion group length, defined as the number of consecutive PRS occasions comprising a PRS occasion group. Enumerated values define 2, 4, 8, 16, 32, 64 or 128 consecutive PRS occasions. If this field is absent, the prsOccGroupLen is 1.”.

b) Yes, other way for clarification. Please give your suggestion.

c) No.

	Option
	Company's name and view

	a)
	· ZTE: we think such editorial clarification is needed.

	a) 
	· ERI: yes, it would be good to clarify that prsOccGroupLen indicates the number of consecutive PRS occasions. 

	a)
	· Qualcomm: Agree with ZTE that a clarification would be helpful. Otherwise the “length” could also be interpreted as some (time) duration. 

	a)
	· Huawei: Agree with ZTE to add the clarification.
· 

	a)
	· INTEL: We are also fine to add the clarification.

	
	· 


In the earlier specification version than Rel-14, it’s said that a PRS positioning occasion comprises of NPRS downlink positioning subframes as defined in physical specification. After introduction of PRS occasion group, we think it may be necessary to clarify whether NPRS is still configured for a PRS positioning occasion other than for PRS occasion group. 

Discussion point 2. Companies are invited to provide their views on whether the definition for prsOccGroupLen should be further clarified with consideration on NPRS and please justify your preferred option.

a) Yes, to add further clarification related to NPRS (sentence marked with highlight gray) for the definition for prsOccGroupLen as ” ……this field specifies the PRS occasion group length, defined as the number of consecutive PRS occasions comprising a PRS occasion group. Each PRS occasion of the PRS occasion group consists of numDL-Frames consecutive downlink subframes with positioning reference signals.Enumerated values define 2, 4, 8, 16, 32, 64 or 128 consecutive PRS occasions. If this field is absent, the prsOccGroupLen is 1.”.

b) Yes, other way for clarification. Please give your suggestion.

c) No.

	Option
	Company's name and view

	a)
	· ZTE: we think such editorial clarification is needed.

	a)
	· ERI: we do not see a strong need to clarify this, i.e. perhaps we only need to clarify the changes with prsOccGroupLen and (obviously) the meaning of numDL-Frames is not changed with the introduction of PRS Occasions Groups. But if companies think this is not clear, we are also fine to add this clarification. 

	a)
	· Qualcomm: Agree with ZTE. E.g., also with a continuous PRS (e.g. TPRS=160 and NPRS=160 the notion of “PRS Occasion” and “PRS Occasion Group” must be maintained. 

	a)
	· Huawei: Agree with ZTE. Exactly, we prefer to add add-numDL-Frames in the clarification so that the highlighted part is changed to “Each PRS occasion of the PRS ocaasion group consists of numDL-Frames or add-numDL-Frames consecutive downlink subframes with positioning reference signals”.
· 

	a)
	· INTEL: we also share the same view.

	
	· 


3.2 Clarification on usage and valid configurations for prsOccGroupLen
During offline discussion in the RAN2#98 meeting, some companies thought Alt2 is more reasonable. But in RAN1 agreements, it’s said one intention is to support multiple PRS occasions in a legacy PRS period. That’s one reason why in [5] there has the concern that current RAN2 description is inconsistent with RAN1 agreements. 
A straight forward option to clarify the usage and valid configurations for prsOccGroupLen is exactly based on RAN1 agreements, e.g., prsOccGroupLen is used to indicate the number of multiple PRS occasions within a legacy PRS period, as the following option a). 
During the offline discussion, some companies clarified that current signalling design in RAN2 PRS-info configuration has the intention to align with the existing PRS configuration index framework, while still support muting over and hopping within the legacy TPRS. That means, in order to align with the existing specification, the PRS periodicity would always be TPRS, as derived from the PRS configuration index. Based on such assumption and as in Alt2, the legacy TPRS would be interpreted as a “PRS Interval”, and the product of TPRS × prsOccGroupLen is expressed as another kind of PRS periodicity. The RAN1 agreement of” supported legacy PRS periodicities are {160, 320, 640, 1280} subframes” is expressed as restriction for this product. Then another option is given to clarify the usage and valid configurations for prsOccGroupLen, as the following option b).
Based on the understanding for the RAN1 agreements, there has the assumption for both option a) and b)  that “PRS Interval” only be considered for the case that prsOccGroupLen is larger than 1.
Discussion point 3. Companies are invited to provide their views on whether the usage for prsOccGroupLen should be clarified and please justify your preferred option.
a) Yes,  to add further clarification (sentence marked with highlight gray) on the usage and valid configurations of prsOccGroupLen as:
“...... Enumerated values define 2, 4, 8, 16, 32, 64 or 128 consecutive PRS occasions. If this field is absent, the prsOccGroupLen is 1.
If the prsOccGroupLen is 1 and the PRS periodicity TPRS from the prs-ConfigurationIndex exceeds 1280 ms or is below 160 ms, the target device assumes no PRS is transmitted by the cell. 
If the prsOccGroupLen is larger than 1, the PRS periodicity TPRS from the prs-ConfigurationIndex is the product of the PRS occasion group length and PRS occasion interval. The values that can be used for PRS occasion interval are10, 20, 40 or 80 subframes. If the product TPRS exceeds 1280 ms or is below 160 ms, the target device assumes no PRS is transmitted by the cell. ”.
b) Yes,  to add further clarification (sentence marked with highlight gray) on the usage and valid configurations of prsOccGroupLen as:
“...... Enumerated values define 2, 4, 8, 16, 32, 64 or 128 consecutive PRS occasions. If this field is absent, the prsOccGroupLen is 1.
If the prsOccGroupLen is 1 and the PRS periodicity TPRS from the prs-ConfigurationIndex exceeds 1280 ms or is below 160 ms, the target device assumes no PRS is transmitted by the cell. 
If the prsOccGroupLen is larger than 1,the product of the PRS periodicity TPRS from the prs-ConfigurationIndex and the PRS occasion group length cannot exceed 1280 or be below 160 ms. If the product of TPRS × prsOccGroupLen  exceeds 1280 ms or is below 160 ms, the target device assumes no PRS is transmitted by the cell. ”.
c) Yes, other way for clarification. Please give your suggestion.

d) No.

	Option
	Company's name and view

	a)
	· ZTE: we think further clarification is needed and we prefer the option a). We think option a) can guarantee the correct parameter configuration combinations for PRS occasion group in a simple and direct way. There has no need for explicit field definition of PRS occasion interval since it can be clearly understood based on the relationship between it and the two other parameters TPRS and prsOccGroupLen . The only needed thing is to give the value range of the PRS occasion interval.

	b)
	· ZTE: we think the option b) is acceptable if the option a) in Discussion point 4 is agreed. And we think this way is a little complicated.

	d)
	ERI: In general we are reluctant to specify invalid NW configuration combinations explicitly. There are potentially many such cases, and only when it is not obvious how the NW can configure this, and which configurations the UE should be able to accept, we see a need to clarify this. 

	c)
	Qualcomm: We believe (a) and (b) are not fully correct. E.g., if prsOccGroupLen is 1,  TPRS can be below 160 ms (if the UE supports additional-prs-config or densePrsConfig). Also, TPRS cannot exceed 1280 ms anyhow per RAN1 definition and cannot be signaled in LPP. Further, in our understanding there is only a single PRS periodicity TPRS defined by the prs-ConfigurationIndex. The “legacy PRS periodicities” and the more frequent “PRS occasion interval” would be configured via 2 PRS configurations, each with different prs-ConfigurationIndex (TPRS). Our suggestion for clarification would be (parts of (b)):

“When the target device receives a prsOccGroupLen together with a PRS periodicity TPRS for the same cell where the product prsOccGroupLen × TPRS exceeds 1280 ms or is below 160 ms, the target device may assume no PRS is transmitted by that cell.”
· 

	a)
	· Huawei: we agree with Qualcomm’s understanding of “there is only a single PRS periodicity TPRS defined by the prs-ConfigurationIndex”. Thus option a) fully aligns with the definition of TPRS and RAN1 agreements of introducing more PRS occasion in a PRS periodicity. Therefore, we agree ZTE and prefer a).


	c)
	· Intel: We prefer to keep the original text as much as possible as “the product of the PRS periodicity TPRS from the PRS occasion group length cannot exceed 1280 or be below 160”.

	
	· 


3.2.1 Further clarification for option b) in Discussion point 3

If we prefer option b) for Discussion point 3, we should have further consideration for the case that prsOccGroupLen is larger than 1.
Here the “PRS periodicity TPRS from the prs-ConfigurationIndex” could be configured most of values among the set of {5,10,20,40,80,160,320,640,1280}. Then we can give all the possible value combinations in the following table (marked by “(”) for TPRS and prsOccGroupLen which can guarantee that the restriction on product of TPRS × prsOccGroupLen is met.
	prsOccGroupLen
                                             (number of 
PRS occasions)   

TPRS (subframe)

/ prs-ConfigurationIndex
	2
	4
	8
	16
	32
	64
	128

	5       /  2400 – 2404
	
	
	
	
	(
	(
	(

	10     /  2405 – 2414
	
	
	
	(
	(
	(
	(

	20     /  2415 – 2434
	
	
	(
	(
	(
	(
	

	40     /  2435 – 2474
	
	(
	(
	(
	(
	
	

	80     /  2475 – 2554
	(
	(
	(
	(
	
	
	

	160   /  0 – 159
	(
	(
	(
	
	
	
	

	320   /  160 – 479
	(
	(
	
	
	
	
	

	640   /  480 – 1119
	(
	
	
	
	
	
	

	1280 /  1120 – 2399
	
	
	
	
	
	
	


Since there has such understanding that the TPRS is interpreted as “PRS Interval”, the value range of TPRS is considered as the value range of “PRS Interval”. It’s obvious that such value range is also inconsistent with RAN1 agreement of “PRS occasion interval in a PRS period: {10, 20, 40, 80} subframes”. For example, if the prsOccGroupLen is configured to 2 and TPRS is configured to 160, the product of TPRS * prsOccGroupLen is still within the value restriction of [160, 1280]. But the “PRS Interval” is too large that will cause the PRS frequency hopping distance (interval) is too large for FeMTC UEs. In order to avoid such unexpected parameter value combinations, one of the straight forward way is to restrict the value range of TPRS, e.g. to restrict the prs-ConfigurationIndex within [2405, 2554]. Then the valid value combinations for these two parameters are marked by highlight yellow “(” in the above table. 
However, during the offline discussion, it’s also mentioned that there has no a PRS configuration specifically for FeMTC in LPP specification. There are only PRS and UE capabilities. UE can report its OTDOA positioning capabilities to the location server by using the parameter OTDOA-ProvideCapabilities. For example, the legacy PRS periods are supported if the UE indicates support for OTDOA. The new PRS periods are supported if the UE indicates either additional-prs-config-r14 or densePrsConfig-r14. PRS occasion groups are supported if the UE sets prsOccGroup-r14 capability, and PRS frequency hopping is supported if the UE indicates prsFrequencyHopping-r14. The related UE capabilities are as follows:
	OTDOA-ProvideCapabilities field descriptions

	otdoa-Mode

This field specifies the OTDOA mode(s) supported by the target device. This is represented by a bit string, with a one‑value at the bit position means the particular OTDOA mode is supported; a zero‑value means not supported. A zero-value in all bit positions in the bit string means OTDOA positioning method is not supported by the target device.

ue-assisted: 
Bit 0 indicates that the target device supports UE-assisted OTDOA and LTE PRS.

ue-assisted-NB: 
Bit 1 indicates that the target device supports UE-assisted OTDOA and NB-IoT NPRS.

	……

	additional-prs-config

This field, if present, indicates that the target device supports additional PRS configurations. The additional PRS configuration in PRS-Info IE comprise:

- support for prs-ConfigurationIndex > 2399;
- support for NPRS values in addition to 1, 2, 4 and 6 (add-numDL-Frames in PRS-Info);

- support for muting bit string lengths > 16 bits.

	……

	densePrsConfig 

This field, if present, indicates that the target device supports a subset of the additional PRS configurations associated with capability additional-prs-config which comprises:

- support for prs-ConfigurationIndex > 2404;

- support for NPRS values of 10, 20, 40, 80 and 160 (in addition to 1, 2, 4 and 6).

In case additional-prs-config is present, this field is not present.

	……

	prsOccGroup 

This field, if present, indicates that the target device supports PRS occasion groups, which implies that each bit of a configured muting pattern applies per PRS occasion group.

	prsFrequencyHopping 

This field, if present, indicates that the target device supports PRS occasion frequency hopping, as specified in [16].

	……


Then if we think more restriction is needed to align with RAN1 agreements, we’d better to express this restriction in other way, e.g. according to UE capabilities, than to directly restrict the prs-ConfigurationIndex within [2405, 2554] for FeMTC.

Discussion point 4. If option b) for Discussion point 3 is preferred, companies are invited to provide their views on whether further restriction should be expressed on the configuration of TPRS and prsOccGroupLen and how? Please justify your preferred option.
a) Yes, to add unallowed value combinations for the two parameters TPRS and prsOccGroupLen  (sentence marked with highlight gray) in the usage of prsOccGroupLen, e.g. as:
“...... Enumerated values define 2, 4, 8, 16, 32, 64 or 128 consecutive PRS occasions. If this field is absent, the prsOccGroupLen is 1.
If the prsOccGroupLen is 1 and the PRS periodicity TPRS from the prs-ConfigurationIndex exceeds 1280 ms or is below 160 ms, the target device assumes no PRS is transmitted by the cell. 
If the prsOccGroupLen is larger than 1, the product of the PRS periodicity TPRS from the prs-ConfigurationIndex and the PRS occasion group length cannot exceed 1280 or be below 160 ms.If any of the following cases exists, the target device assumes no PRS is transmitted by that cell. :
· the product of TPRS × prsOccGroupLen exceeds 1280 ms or is below 160 ms;

· [prs-ConfigurationIndex, prsOccGroupLen] are configured with any of the following value combinations: { [0 – 159, 2], [0 – 159, 4], [0 – 159, 8], [160 – 479, 2], [160 – 479, 4] , [480 – 1119, 2]};

· the UE supports additional-prs-config-r14 and [prs-ConfigurationIndex, prsOccGroupLen] are configured with any of the following value combinations: {[2400 – 2404, 32], [2400 – 2404, 64], [2400 – 2404, 128]}.”
(Note: the rapporteur is not sure whether the FeMTC UEs supporting prsOccGroup-r14 capability could only support densePrsConfig-r14 and not support additional-prs-config-r14. If it can be confirmed that such UEs could only support densePrsConfig-r14, the above last condition can be deleted.)
b) Yes, to add a new UE capability to explicitly report the supported value combinations for the two parameters TPRS and prsOccGroupLen.
c) Yes, other way for further restriction. Please give your suggestion.

d) No.

	Option
	Company's name and view

	a)
	· ZTE: If option b) for Discussion point 3 is preferred, we think option a) for Discussion point 4 is needed.

	d)
	· See also our answer with discussion point 4

	d)
	· Qualcomm: We believe the RAN1 agreements are supported in LPP if the UE supports:
densePrsConfig,
prsOccGroup,
prsFrequencyHopping,
and maxSupportedPrsConfigs at least ‘c2’.
In that case, the first PRS configuration could be any of the legacy TPRS (160, 320, 640, 1280), and the second configuration any of the more dense TPRS (10, 20, 40, 80). 

Together with the above discussed clarifications, this should result in the RAN1 configurations/agreements summarized at the beginning of section 2. 

We do not understand why e.g., [0 – 159, 2] is an invalid configuration. A TPRS of 160 ms together with 2 occasions in a group should be a valid configuration. Configuring a PRS Occasion Group does not mean that PRS Frequency Hopping need to be configured as well. In addition, from the RAN1 agreements in [1] and 36.211, we cannot see that PRS frequency hopping is only applicable for TPRS < 160 ms.

However, if it should turn out that there are additional invalid configurations, those should be clarified (i.e., similar as discussion point 3).
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	· 


3.3 Other related issues

Please indicate any other issues not covered in this document.

	Company’s name
	Issues and proposals

	
	

	
	

	
	

	
	


4 Summary of email discussion
There are five companies participated in the email discussion: ZTE, Ericsson, Qualcomm, Huawei, Intel.
Discussion point 1. Whether the definition for prsOccGroupLen should be clarified?
· 5 companies confirm the proposed clarification option a) for the definition of prsOccGroupLen is needed.
Discussion point 2. Whether the definition for prsOccGroupLen should be further clarified with consideration on NPRS?
· 4 companies confirm the proposed clarification option a) with consideration on NPRS is needed. Among them, one company gives a small change to the proposed clarification.
· 1 company doesn’t see a strong need to clarify this but can accept the clarification if other companies think this is not clear.
Proposal 1: Introduce the following clarification for the definition of prsOccGroupLen.

	prsOccGroupLen

This field specifies the PRS occasion group length, defined as   the number of consecutive PRS occasions comprising a PRS occasion group. Each PRS occasion of the PRS ocaasion group consists of numDL-Frames or add-numDL-Frames consecutive downlink subframes with positioning reference signals. Enumerated values define 2, 4, 8, 16, 32, 64 or 128 consecutive PRS occasions, and the product of the PRS periodicity T_PRS from the prs-ConfigurationIndex and the PRS occasion group length cannot exceed 1280. If omitted, the PRS occasion group length is 1.


Discussion point 3. Whether the usage for prsOccGroupLen should be clarified?
· 2 companies think there is only a single PRS periodicity TPRS defined by the prs-ConfigurationIndex, and agree that clarification option a) fully aligns with the definition of TPRS and RAN1 agreements of introducing more PRS occasion in a PRS periodicity and would be needed.
· 1 company also thinks there is only a single PRS periodicity TPRS defined by the prs-ConfigurationIndex, but prefers an alternative of option b). The company think if the UE reports additional-prs-config or densePrsConfig, the “periodicity” of the PRS occasion group can be below 160 ms even if prsOccGroupLen is 1 (TPRS can be below 160 ms, then TPRS *1 will be below 160 ms).
· 1 company prefers to keep the original text and can accept adding a small restriction, e.g. “the product of the PRS periodicity T_PRS from the prs-ConfigurationIndex and the PRS occasion group length cannot exceed 1280 or be below 160”. (note: rapporteur think the copy of original text is incomplete and correct it)
· 1 company is reluctant to specify invalid NW configuration combinations explicitly.
Rapporteur’s comment: For each of PRS configurations, we think if the PRS occasion group is configured for a UE, that is, if the UE will check the value of prsOccGroupLen, the configuration should guarantee that the “periodicity” of the PRS occasion group is between 160ms and 1280ms (this is the RAN1 agreement and that’s why TPRS cannot be below 160 ms if prsOccGroupLen is 1). If no PRS occasion group is configured for a UE, e.g., the UE only check the prs-ConfigurationIndex to get TPRS, the prs-ConfigurationIndex can be any values based on the reported UE capabilities. 
Discussion point 4. If option b) for Discussion point 3 is preferred, whether further restriction should be expressed on the configuration of TPRS and prsOccGroupLen and how? 
· 1 company think clarification option a) is needed if option b) for Discussion point 3 is preferred.
· 1 company think there have no invalid configurations even the company prefers an alternative of option b) for Discussion point 3.
Rapporteur’s comment: In option b) for Discussion point 3, the TPRS can be seen as the interval between any two consecutive occasions in a group. With such understanding, a TPRS of 160 ms together with 2 occasions in a group is inconsistent with the RAN1’s agreement of ”PRS occasion interval in a PRS period: {10, 20, 40, 80} subframes”.  That’s why e.g., [0 – 159, 2] is an invalid configuration.
Based on the above summary and explanation from rapporteur, we can see there has a little more consistent support for the option a) in Discussion point 3. There also has support for the alternative of option b), but the suggestions from different companies are not same. Then the proposal 2 is given as follows:
Proposal 2: To introduce the following further clarification for the definition of prsOccGroupLen.
	This field specifies the PRS occasion group length, defined as the number of consecutive PRS occasions comprising a PRS occasion group. Each PRS occasion of the PRS ocaasion group consists of numDL-Frames or add-numDL-Frames consecutive downlink subframes with positioning reference signals. Enumerated values define 2, 4, 8, 16, 32, 64 or 128 consecutive PRS occasions.If omitted, the PRS occasion group length is 1.
If the prsOccGroupLen is 1 and the PRS periodicity TPRS from the prs-ConfigurationIndex exceeds 1280 ms or is below 160 ms, the target device assumes no PRS is transmitted by the cell. 

If the prsOccGroupLen is larger than 1, the PRS periodicity TPRS from the prs-ConfigurationIndex is the product of the PRS occasion group length and PRS occasion interval. The values that can be used for PRS occasion interval are10, 20, 40 or 80 subframes. If the product TPRS exceeds 1280 ms or is below 160 ms, the target device assumes no PRS is transmitted by the cell.


Corresponding CR is provided in document [6].
5 Conclusions

Based on the summary of the email discussion, the corresponding proposals are listed below.
Proposal 1: To introduce the following clarification for the definition of prsOccGroupLen.

	prsOccGroupLen

This field specifies the PRS occasion group length, defined as   the number of consecutive PRS occasions comprising a PRS occasion group. Each PRS occasion of the PRS ocaasion group consists of numDL-Frames or add-numDL-Frames consecutive downlink subframes with positioning reference signals. Enumerated values define 2, 4, 8, 16, 32, 64 or 128 consecutive PRS occasions, and the product of the PRS periodicity T_PRS from the prs-ConfigurationIndex and the PRS occasion group length cannot exceed 1280. If omitted, the PRS occasion group length is 1. 


Proposal 2: To introduce the following further clarification for the definition of prsOccGroupLen.
	This field specifies the PRS occasion group length, defined as   the number of consecutive PRS occasions comprising a PRS occasion group. Each PRS occasion of the PRS ocaasion group consists of numDL-Frames or add-numDL-Frames consecutive downlink subframes with positioning reference signals. Enumerated values define 2, 4, 8, 16, 32, 64 or 128 consecutive PRS occasions. If omitted, the PRS occasion group length is 1.
If the prsOccGroupLen is 1 and the PRS periodicity TPRS from the prs-ConfigurationIndex exceeds 1280 ms or is below 160 ms, the target device assumes no PRS is transmitted by the cell. 

If the prsOccGroupLen is larger than 1, the PRS periodicity TPRS from the prs-ConfigurationIndex is the product of the PRS occasion group length and PRS occasion interval. The values that can be used for PRS occasion interval are10, 20, 40 or 80 subframes. If the product TPRS exceeds 1280 ms or is below 160 ms, the target device assumes no PRS is transmitted by the cell.


Corresponding CR is provided in document [6].
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