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Discussion and Decision
1.
Introduction

At CT4#66bis, CT4 sent LS [1] to SA2 pointing out that:

TS 23.303 text ”At least one of either ProSe Application Code or ProSe Application Mask shall be present” in subclause 4.6.4.2a “Discovery Filter” implies that the ProSe Application Mask alone could be sufficient for partial matching against ProSe Application Codes, but it does not explicitly specifies how this ProSe Application Mask is actually used without a ProSe Application Code. It is the CT4 understanding that the ProSe Application Mask cannot be used without the ProSe Application Code.

We would like to inform SA2 that, in the CT1/CT4 protocols, the ProSe Application Mask has been defined as a bitstring, which is always used together with a ProSe Application Code.

The purpose of this contribution is to discuss what is required in stage 2 and stage 3 with regards to specification of the ProSe Application Mask to ensure that ProSe Direct Discovery functionality is fulfilled, and to propose corresponding updates to TS 23.303 and TS 29.345.
2.
What is required in stage 2
As part of ProSe Direct Discovery, per TS 23.303 subclause 5.3.3.4, a UE that is interested in monitoring certain services sends a Discovery Request containing one one more ProSe Application ID(s) corresponding to those services to the ProSe Function in the HPLMN. The ProSe Function responds with a Discovery Response containing one or more Discovery Filter(s) that will allow the UE to discover the desired services. 

Per TS 23.303 subclause 5.3.4.1, the monitoring UE then applies the Discovery Filter(s) to the ProSe Application Codes received in Discovery messages over the PC5 interface, and when the UE “finds ProSe Application Code(s) that matches the Discovery Filters”, then UE sends a Match Report to the ProSe Function in the HPLMN to resolve the ProSe Application Code that triggered the match and determine the service to which it corresponds.

For this procedure to work, it is necessary to define unambiguously in stage 2 what is meant by a “match”. TS 23.303 subclause 4.6.4.2 specifies that the match can be a “full match”, or a “partial match”:

· In the case of a “full match”, “both PLMN ID and temporary identity match with the corresponding contents of the Discovery Filter”. From this it follows that the Discovery Filter has to contain a complete ProSe Application Code, which is bit-wise identical to the received ProSe Application Code.
· In the case of a “partial match”, “the PLMN ID matches fully and the temporary identity matches partially with the corresponding contents of the ProSe Application Mask”. From this it follows that the Discovery Filter has to contain the values for the part of the code that have to match, and that it also has to contain the location of the bits that have to match within the code.
How the information required for a “partial match” is encoded into the Discovery Filter is a stage 3 issue and should be left for CT1 and CT4 to decide.
3.
What is required in stage 3
To enable ProSe Discovery, stage 3 needs to specify:

· How the Discovery Filter is encoded

· What criteria are to be met for a match event
Discovery Filter encoding

Based on the previous section, it is very clear that to enable full matching, the Discovery Filter has to contain a complete ProSe Application Code. 

For partial matching, there are a couple of options available to encode the required information into the Discovery Filter:
· Option 1: the Discovery Filter contains a ternary ProSe Application Mask whose length is equal to that of the ProSe Application Code and where each element of the ProSe Application Mask can take one of 3 values:

· 0 = the bit of the received the ProSe Application Code at this location within the code has to be equal to 0

· 1 = the bit of the received the ProSe Application Code at this location within the code has to be equal to 1

· 2 = the bit of the received the ProSe Application Code at this location within the code can be equal to 0 or to 1

· Option 2: the Discovery Filter contains both a ProSe Application Code, and a binary ProSe Application Mask of the same length, where each bit in the the ProSe Application Mask indicates which bit of the ProSe Application Code has to be matched, as follows:
· 0 = the bit of the received the ProSe Application Code at this location within the code does not have to match

· 1 = the bit of the received the ProSe Application Code at this location within the code has to match

Option 2 is simpler as it keeps the ProSe Application Mask in binary format. For this reason, this is the option that CT1 has already agreed upon (see TS 24.334 subclauses 12.2.2.12 and 12.2.2.13).

Criterium to be met for a match event
When going with Option 2 above, the criteria for a match event in case of partial matching can be very simply described as met when: 

(received ProSe Application Code) & (ProSe Application Mask) = (ProSe Application Code in Discovery Filter) & (ProSe Application Mask)
where & is a bitwise AND operation

For example a received ProSe Application Code of ‘1100 1011’ would trigger a partial match for a Discovery Filter containing ProSe Application Code ‘1100 0100’ and ProSe Application Mask ‘1111 0000’
Regarding the criteria for a match event in case of full matching, there are 2 options:
· Option A: not include a ProSe Application Mask in the Discovery Filter for full matching, and define the criterium full matching differently than the criterium for partial matching 

· Option B: include a ProSe Application Mask set to “all 1s” in the Discovery Filter for full matching, so that the criterium for full matching is defined in the same way as the criterium for partial matching

Option B allows a unified definition of the criterium for match event that can be used for both full matching and for partial matching. This is the option that CT1 has already agreed upon (see TS 24.334 subclause 6.2.3.4).
4.
Proposal
It is proposed to:

· Leave the encoding of the Discovery Filter to stage 3 (CT1 & CT4) and update TS 23.303 to remove any related text as proposed in [2]
· Maintain the CT1 agreement to define the Discovery Filter sent over PC3 in TS 24.334 as always containing one ProSe Application Code and one or more binary ProSe Application Masks, with the ProSe Application Mask set to ‘all 1s’ in case of full matching
· Let CT4 decide whether to go with Option A or Option B for the encoding of the Discovery Filter sent over PC6/PC7 in TS 29.345 (CR in [3] is based on Option A but can be revised depending on the decision of the group)
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