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1 Introduction

At the RAN2#85, after discussing tdoc R2-140474 [1], the following conclusions were made:

	Agreements
For in-coverage discovery…

1
the eNB may provide in SIB …


a) a radio resource pool for discovery reception of Type 2B 


b) a radio resource pool for discovery transmission and reception in case of Type 1 


(FFS for inter-cell discovery)

2
In case of Type 1, a UE autonomously selects radio resources from that indicated transmissions resource pool for discovery signal transmission.

2a
As baseline we assume that NAS will handle authorization of D2D discovery transmission and reception. FFS whether there is also a need to disallow selected UEs to use Type 1 transmission resources on AS level (e.g. to avoid out of band emission problems).

3
In case of Type 2B, only an RRC Connected UE may request resources for transmission of D2D discovery messages from the eNB via RRC and the eNB assigns these resource via RRC. As baseline, UE releases the transmission resources the latest when the UE enters IDLE or when the eNB withdraws the resource by RRC signalling. 

4
In case of Type 2B as baseline radio resource are allocated by RRC. Use of activation/deactivation of radio resources using PDCCH is FFS.

6
Receiving UEs monitor both Type 1 and Type 2B

 discovery resources 

7
In the UE, the RRC protocol informs the discovery resource pool to MAC. RRC also informs allocated Type 2B resource to MAC.

11
There is no need for a MAC header.

12
We assume that D2D discovery is on a different transport channel than D2D communication




This contribution further discusses discovery resource allocation related issues and proposes a way forward.
2 Discussion
2.1 D2D Discovery monitoring

The procedure of monitor request (non-roaming), as shown in Figure 1 is defined in section 5.3.3.4 in [4].


[image: image1.emf] 

   

UE  

ProSe  

Function  

HSS  

2  .  Discovery Auth   (  PLMN   

ids  )  

HPLMN  

ProSe  

Function   (  s  )  

O  

t  

h  

e  r     

P  

L  

M  N  

s  

3  .    Monitor Req   . (  ProSe App   .    ID name   ,    UE identity information   ,   

command   =  monitor   )  

4  .    Monitor   Resp   . (  ProSe App   .    ID code  /  mask  )  

1  .    Discovery Req   . (  ProSe App   .    IDs  ,    UE   

Identity  ,    command   =  monitor   ,    application   

identity   )  

5  .    Discovery Resp   . (  Discovery filter   )  

6  .    Radio Resource   

Allocation  

0  .    ProSe App   .    ID   

configuration  


Figure 1
Monitor request procedure (non-roaming)
A UE intending to monitor should turn to NW to get discovery filter prior to discovery message monitoring and then monitor the resources according to the information from the NW. In this procedure, the UE does not need to transmit discovery message, i.e. no need for UE to request resources. 

Observation 1 During monitor request procedure, UE does not need to request resources for discovery transmissions.

A D2D receiver should receive the discovery request from a transmitter in the same cell and of different cells, i.e. the receiver has to monitor the resources of

1)
The type 1 pool of same cell

2)
The type 2 pool of same cell

3)
The type 1 pool of neighbouring cells

4)
The type 2 pool of neighbouring cells

There is no difference for receivers to monitor the resource of the abovementioned four pools, i.e. there is no need to differentiate different pools from receiver perspective. It is the eNB who should decide and provide via SIB to UE regarding what resources the UE needs to monitor. 

Observation 2 For monitoring of discovery resources, only a single pool is necessary.

Step 6 in the above figure, “Radio resource allocation”, can be solved either with dedicated signalling or broadcast signalling (i.e. SIB). The dedicated signalling can be introduced in the Service Authorisation phase, which occurs prior to the monitor request procedure. As all monitoring UEs will need to have the same configuration, using SIB signalling seems efficient.
Proposal 1 For configuration of Discovery monitoring, dedicated or broadcast signalling can be used.

2.2 D2D Discovery announcing
The procedure of announce request (non-roaming), as shown in Figure 2 is defined in section 5.3.3.2 in [4].
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Figure 2
Announce request procedure (non-roaming)
A UE intending to announce should turn to NW to get ProSe App Code and validity timer prior to discovery message transmission (step 0-3). If authorization succeeds, the NW provides the information to UE and UE can start discovery using radio resource allocated (step 4).

Observation 3 During announce request procedure, the UE needs to request resources (from eNB) for discovery transmitting.
Step 4 in the above figure depends on whether the UE is configured to use resource allocation for type 1 or type 2 D2D discovery. For type 1, the resources for discovery signal transmission are allocated on a non UE specific basis; for type 2, the resources are allocated on a per UE specific basis. 
2.2.1 Type 1 resource allocation

Type1 resource allocation is an autonomous scheme, where the resource is selected by the UE and may suffer from severe interference. With a common pool, the type 2 resources allocated to the UE may be selected by the UEs using type 1 allocation, and as a result, the UEs, even those using type 2 allocation, may suffer from severe interference.

Observation 4 A common pool will diminish the interference advantage for type 2.

Observation 5 Any overlap between type 1 pool and type 2 pool will reduce the interference advantage for type 2.

For type 1 resource allocation, UEs have the same pool. It can be configured with either broadcast signalling or dedicated signalling during Service Authorisation.

Proposal 2 For configuration of Discovery announcing using type 1 resource allocation, dedicated or broadcast signalling can be used.

2.2.2 Type 2 resource allocation
Type 2 resource allocation is a scheduled scheme controlled by eNB, which can provide better interference control than type 1. For type 2 allocation, the transmitting UE requests resource and gets a grant from the eNB. It is the eNB which selects resource for type 2 allocation, from a resource pool dedicated for type 2, or from all available resources. The type 2 pool is eNB implementation specific and not known to the UEs.

Observation 6 Type 2 pool is transparent to the transmitters.

When the UE requests resources from the eNB, the eNB needs to know that the UE is authorised to perform D2D discovery. Based on this (and other factors), the eNB can decide to grant or reject the request from the UE. The following text is coped from section 4.4 in [4].

	5.7.1
E-UTRAN attach procedure for ProSe-enabled UEs

E-UTRAN attach for ProSe-enabled UE is performed as defined in TS 23.401 [5] with the following additions:

-
ProSe-enabled UE includes the ProSe capability indication as part of the "UE Network Capability" or "MS Network Capability" in the Attach Request message. MME stores this information for ProSe operation. ProSe capability can indicate whether the UE is capable of supporting one or more of the following: ProSe Direct Discovery, ProSe Direct Communication and act as a ProSe UE-to-Network Relay.

-
MME may include a "ProSe authorised" indication in the S1 AP Initial Context Setup Request, indicating that the UE is authorised to use ProSe, if the MME is configured to indicate "ProSe authorised" to E-UTRAN.


It can be seen that each time S1 is established between eNB and the MME for the particular UE, "ProSe authorised" indication will be known to eNB.

Observation 7 ProSe authorization information is already known to eNB when UE initiates resource allocation.

Based on the discussion above, the simplest solution is that the UE sends a request to the eNB and gets a grant back, if the request is granted.
Proposal 3 For Discovery announcing using type 2 resource allocation, the UE sends request to eNB and may get a grant from the eNB directly without CN involvement.

A UE may request resources for commercial discovery or NSPS discovery. As discussed in [3], the size of the discovery payload for commercial and NSPS are different. To enable eNB to allocate resources according to discovery payload exactly, discovery type should be provided when request resources. Furthermore, knowing discovery type makes it possible for eNB to handle the resource request for NSPS discovery and that for commercial discovery with different priority.

Observation 8 Discovery type {D2D commercial discovery, D2D NSPS discovery} is necessary for eNB to allocate resources efficiently.

It is noticed that there are similarities between the resource allocation for D2D discovery type2 and D2D communication mode1:

-
Both discovery type 2 UE and communication mode 1 UE are in coverage.

-
Both need to get resource from eNB before transmitting.

-
Both are pure RAN procedure between UE and eNB without CN involvement.

Observation 9 Due to the similarity between discovery type 2 resource allocation and communication mode 1 resource allocation, similar resource allocation solution can be considered.

At RAN2 #85, it was agreed that in communication Mode 1, the UE sends a scheduling request (D-SR or RA) to the eNB followed by a BSR based on which the eNB can determine that the UE intends to perform a D2D transmission as well as the required amount resources. The similar solution works for discovery type 2 as well. The only difference is that, for discovery type2, the BSR may need to carry more information.

Proposal 4 For Discovery announcing using type 2 resource allocation, the UE sends a scheduling request (D-SR or RA) to the eNB followed by a BSR based on which the properties specific for the discovery application is conveyed.

When the eNB receives the BSR from UE, it decides whether to allocate resources according to the ProSe authorisation information stored and how much resources are requested in the BSR. The eNB replies with a D2D grant. Similar to legacy LTE PUSCH grant, D2D discovery grant can be transmitted on PDCCH. The purpose of the grant is to allow the UE to transmit the discovery message on the ProSe physical channel. The grant also allows the eNB to control which UE gets to transmit when and on which resources. Therefore, a UE shall not transmit on the ProSe physical channel without a valid grant.

Proposal 5 The UE shall only transmit on the D2D physical channel if it has a valid D2D discovery grant.

Proposal 6 For discovery type 2, the UE gets a D2D discovery grant from the eNB.

Some D2D UEs may need to transmit discovery message periodically. Therefore, it would create significant overhead if the D2D discovery grant is valid only for one discovery message transmission. A D2D discovery transmitter may require resources for multiple periodical discovery transmissions. Depending on resource information, the eNB may allocate same or less resources than requested. The repetition information of allocated resources should be configured by the eNB.

Proposal 7 Configuration of resources for periodical D2D Discovery shall be supported.
3 Conclusion
In section 2 we made the following observations:

Observation 1
During monitor request procedure, UE does not need to request resources for discovery transmissions.
Observation 2
For monitoring of discovery resources, only a single pool is necessary.
Observation 3
During announce request procedure, the UE needs to request resources (from eNB) for discovery transmitting.
Observation 4
A common pool will diminish the interference advantage for type 2.
Observation 5
Any overlap between type 1 pool and type 2 pool will reduce the interference advantage for type 2.
Observation 6
Type 2 pool is transparent to the transmitters.
Observation 7
ProSe authorization information is already known to eNB when UE initiates resource allocation.
Observation 8
Discovery type {D2D commercial discovery, D2D NSPS discovery} is necessary for eNB to allocate resources efficiently.
Observation 9
Due to the similarity between discovery type 2 resource allocation and communication mode 1 resource allocation, similar resource allocation solution can be considered.


Based on the discussions in section 2 we propose the following:

Proposal 1
For configuration of Discovery monitoring, dedicated or broadcast signalling can be used.
Proposal 2
For configuration of Discovery announcing using type 1 resource allocation, dedicated or broadcast signalling can be used.
Proposal 3
For Discovery announcing using type 2 resource allocation, the UE sends request to eNB and may get a grant from the eNB directly without CN involvement.
Proposal 4
For Discovery announcing using type 2 resource allocation, the UE sends a scheduling request (D-SR or RA) to the eNB followed by a BSR based on which the properties specific for the discovery application is conveyed.
Proposal 5
The UE shall only transmit on the D2D physical channel if it has a valid D2D discovery grant.
Proposal 6
For discovery type 2, the UE gets a D2D discovery grant from the eNB.
Proposal 7
Configuration of resources for periodical D2D Discovery shall be supported.


4 References

[1] R2-140474, Open Issues of D2D Discovery, source Qualcomm Incorporated

[2] TS 36.331, Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC); Protocol specification, 3GPP TSG RAN, v12.0.0, 2014-01
[3] S2-140568
3GPP TSG-SA2 Meeting #101, Taipei, Taiwan, 20-24 Jan 2014, LS reply on discovery message size
[4] TS 23.303, Proximity-based services (ProSe); Stage 2, 3GPP TSG SA, v12.0.0, 2014-02

6/6


_1455026133.doc


configuration







ID 







. 







ProSe App







. 







0







Allocation







Radio Resource 







. 







6







)







Discovery filter







. (







Discovery Resp







. 







5







)







identity







application 







, 







monitor







=







command







, 







Identity







UE 







, 







IDs







. 







ProSe App







. (







Discovery Req







. 







1







)







mask







/







ID code







. 







ProSe App







. (







Monitor Resp







. 







4







)







monitor







=







command







, 







UE identity information







, 







ID name







. 







ProSe App







. (







Monitor Req







. 







3







s







N







M







L







P







 







r







e







h







t







O







)







s







(







Function







ProSe







HPLMN







)







ids







PLMN 







(







Discovery Auth 







.







2







HSS







Function







ProSe







UE







 












_1455025555.doc


1. Discovery Req. (ProSe App ID, UE Identity, command=announce, application identity)







3. Discovery Resp. (ProSe App Code, validity timer)
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