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Introduction
At RAN#93 it was agreed to support direct discovery mechanism for 5G ProSe non-relay UEs as specified for REL-17 by SA2 for 5GS, by adopting the existing sidelink relay discovery work as a baseline. [1][2]
During discussion [3] it was identified that for 5G ProSe direct discovery procedure SA2 have specified use of Discovery Range as one of the parameters for authorisation of discovery announcement, which is not supported for sidelink relay discovery.
This paper looks at the origin, motivation, use and signalling for the related authorized discovery range and in particular within RAN LTE to further discussion as to whether and how RAN2 may adopt this behaviour in REL-17 for 5G ProSe Direct Discovery.
Discussion 
Origins and scope for ProSe Direct Discovery Announcement Range Authorisation
The 5GS ProSe Stage 2 specification [4] specifies authorization parameters for 5G ProSe Direct Discovery announcing procedures and as can be seen includes additional parameters related to discovery range for the announcing PLMN. These restrictions are taken directly from the EPC ProSe stage 2 [5] section 4.5.1.1.2.2 Authorisation for ProSe Direct Discovery, and adopted as shown in the figure below within the 5GS stage 2 specification.
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The following sets of information for 5G ProSe Direct Discovery over PC5 reference point is provisioned to the UE:
1)	Authorization policy for 5G ProSe Direct Discovery:
-	When the UE is "served by NG-RAN":
-	For open 5G ProSe Direct Discovery:
…
b)	open 5G ProSe Direct Discovery Model A announcing authorization policy:
-	PLMNs in which the UE is authorized to perform announcing;
-	Authorised discovery range for announcing per PLMN.
-	For restricted 5G ProSe Direct Discovery:
…
b)	restricted 5G ProSe Direct Discovery Model A announcing authorization policy: 
-	PLMNs in which the UE is authorized to perform restricted 5G ProSe Direct Discovery Model A announcing;
-	Authorised discovery range for announcing per PLMN.
c)	restricted 5G ProSe Direct Discovery Model B Discoverer operation authorization policy:
-	PLMNs in which the UE is authorized to perform Model B Discoverer operation;
-	Authorised discovery range for announcing per PLMN.
d)	restricted 5G ProSe Direct Discovery Model B Discoveree operation authorization policy:
-	PLMNs in which the UE is authorized to perform Model B Discoveree operation;
-	Authorised discovery range for announcing per PLMN.



Figure 1: inclusion of authorised discovery range as captured in 5GS Stage 2 [4]
This is supported with further elaboration in terms of granularity within the stage 3 specification [6] which confirm that 3 course levels of range may be specified as a part of the authorisation parameters, namely short, medium and long.
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…
The ProSe direct discovery service authorisation from the ProSe Function of the HPLMN may include:
a)	the PLMNs in which the UE is authorised to perform open ProSe direct discovery monitoring, and for each PLMN a timer T4005 indicating for how long the monitoring authorisation policy in that PLMN is valid;
b)	the PLMNs in which the UE is authorised to perform open ProSe direct discovery announcing , and for each PLMN, it indicates:
1)	a timer T4005 indicating for how long the announcing authorisation policy in that PLMN is valid; and
2)	the authorised announcing range (short/medium/long).
…


Figure 2: the Service authorisation parameters from the Stage 3 [6]
(note the text from 24.334 [6] is abbreviated to reduced duplication, however the same range parameters can be confirmed for all the Model A and Model B Discovery announcing procedures.)

Observation1 : 3 values of authorised announcing ranges short, medium and long may be set as part of the 5GS Direct Discovery Authorisation 

LTE Support of Direct Discovery Range 

During RAN2#87, CT1 sent a liaison [7] regarding the parameterisation of this same discovery range field as used in LTE ProSe to RAN1 and RAN2, and the related RAN1 response [8] was received at RAN2#87-bis. In particular CT1 were looking for guidance regarding the values that may be included within the service management objects for authorised discovery range.
RAN1 confirmed that the UE’s power could be limited by using a power control mechanism supported by configured radio parameters transmitted by the eNB, and in accordance to the provisioned range classes as authorised to the UE e.g. long, medium and short.
	
Hence, RAN1 recommends that only the values of long, medium and short range classes are used for provisioning purposes. These values are mapped by E-UTRAN to combinations of radio parameters (e.g. power control parameters P0,alpha) via RRC signaling so that they can be configurable by the operator and related to the classes provisioned by authorisation function. The UE can derive the transmit power based on the provisioned range class and configured radio parameters



Figure 3: from R2-144087 LS from RAN1 in response to CT1 C1-143310 [8]
Following the confirmation from RAN1 and during their RAN2#87bis meeting, RAN2 captured in the meeting minutes [9] the understanding that RRC would capture in the SIB the respective power control parameters for the respective “range class”.
	
15	The UE is assumed to be aware of its “range class” as part of higher layer signalling. SIB and dedicated signalling can provide for each “range class” the corresponding power control parameters to be used by the UE for its ProSe discovery transmission.



Figure 4: RAN2 captured their understanding at RAN2#87bis [9]
Which is ultimately reflected in the LTE-RRC [10] using the SL-DiscTxPowerInfo IE as follows.
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The IE SL-DiscTxPowerInfo specifies power control parameters for one or more power classes.
SL-DiscTxPowerInfo information element
-- ASN1START

SL-DiscTxPowerInfoList-r12 ::=	SEQUENCE (SIZE (maxSL-DiscPowerClass-r12)) OF SL-DiscTxPowerInfo-r12

SL-DiscTxPowerInfo-r12 ::=				SEQUENCE	{
	discMaxTxPower-r12							P-Max,
	...
}

-- ASN1STOP

	SL-DiscTxPowerInfo field descriptions

	discMaxTxPower
Indicates the P-Max parameter used to calculate the maximum transmit power a UE configured with the concerned range class, see TS 24.333 [70], clause 4.2.11. The first entry in SL-DiscTxPowerInfoList corresponds to UE range class 'short', the second entry corresponds to 'medium' and the third entry corresponds to 'long'.





Figure 5: SL-DiscTxPowerInfo as defined in [10]
Observation 2: 	LTE support for discovery announcing range classes is provided via a broadcast list of maxSL-DiscPowerClass, and the UE uses the appropriate P-Max value as authorised

Is 5G ProSe Direct Discovery in scope? 

When considering whether and how to support the same discovery range signalling for 5G ProSe direct discovery in REL-17 RAN, consideration of the above presented understanding and implementation in regards to LTE support for the discovery range can be taken in to account.
Additionally in REL17 there is no RAN1 time allocation available to make any changes or add support for any new power control behaviour for discovery. As such any solution adopted can only be acceptable if it can be adopted wholly within RAN2 signalling.
However even if this is possible it should also be borne in mind as to whether such changes contravene the guidance regarding basic functionality captured within the WID [2]. Arguably whether the use of the 3 range classes are basic functions of the 5G ProSe Direct Discovery procedure and should be supported from a minimum requirements point of view.

	NOTE 5:  RAN2 prioritizes completion of relay discovery work, and for 5G ProSe Direct Discovery (Objective 7) takes the agreement for relay-based discovery achieved as baseline while enhancements and optimizations beyond basic functionality for the 5G ProSe Direct Discovery scenario are not considered.



It is the view of this author that the range classes are within the basic requirements of the feature, in providing for the UE to be restricted in transmit power for announcements and hence avoid announcing outside of as restricted range e.g. range around a store premises.
Proposal 1: RAN2 should agree that the 5GS ProSe Discovery Range is a basic functionality within scope for consideration by RAN2 under the current WID [2]

If this is agreeable then, RAN2 needs to determine 
a. whether it can wholly signal the 3 ranges independently, probably in a similar fashion to LTE, and 
b. whether these values can be applied only in the case of 5G ProSe direct discovery transmission separately from U-2-N Relay discovery, and 
c. with no new requirements with the SL-PHY layer, i.e. must reuse the existing power control mechanisms as introduced in REL-16.

Proposal 2: 	RAN2 should evaluate the following to determine whether it can implement the 5GS ProSe Discovery Range without any new requirement or changes to L1.
a. whether it can wholly signal the 3 ranges independently within RAN2 signalling, and 
b. whether these values can be applied only in the case of 5G ProSe direct discovery transmission, that is separately from U2N Relay discovery, and 
c. with no new requirements with the SL-PHY layer, i.e. must reuse the existing power control mechanisms as introduced in REL-16.


Conclusion
Observation1 : 3 values of authorised announcing ranges short, medium and long may be set as part of the 5GS Direct Discovery Authorisation 
Observation 2: 	LTE support for discovery announcing range classes is provided via a broadcast list of maxSL-DiscPowerClass, and the UE uses the appropriate P-Max value as authorised

Proposal 1: RAN2 should agree that the 5GS ProSe Discovery Range is a basic functionality within scope for consideration by RAN2 under the current WID [2]
Proposal 2: 	RAN2 should evaluate the following to determine whether it can implement the 5GS ProSe Discovery Range without any new requirement or changes to L1.
a. whether it can wholly signal the 3 ranges independently within RAN2 signalling, and 
b. whether these values can be applied only in the case of 5G ProSe direct discovery transmission, that is separately from U2N Relay discovery, and 
c. with no new requirements with the SL-PHY layer, i.e. must reuse the existing power control mechanisms as introduced in REL-16.
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