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1 Introduction
An important part of ProSe is configuration of the UE. The difference from legacy UEs is that ProSe Direct Communication is supposed to work also when no eNB is present to coordinate the configuration. In this paper we address various aspects related to configuration of ProSe UEs.
2 Provisioning of ProSe parameters
The incoming LS from SA2 on Provisioning of ProSe configuration information in a public safety ProSe enabled UE [1] was discussed in RAN2#85bis, but no reply was sent. In this section we discuss related aspects.

For UEs to communicate out of coverage the two UEs must share a common configuration. Since the UEs are out of coverage, this configuration cannot be sent to the UEs from an eNB at the start of the communication session, but must be present in the UE beforehand. 

Observation 1 To communicate over PC5 when out of coverage the relevant configuration must be in the UE.

When the UEs are in coverage, the eNB can assign a useful configuration. In 3GPP systems a design choice is to let the eNB decide how the spectrum is used in a certain geographical area. We see no reason to change this for ProSe Direct Communication. Similar to the out of coverage case, the communicating UEs must share a common configuration. We think that the eNB has to have the possibility to set the configuration in the communicating UEs.

Observation 2 To communicate over PC5 when in coverage the communicating UEs must follow the configuration of the eNB.
Based on this observation it is clear that any configuration in the UE (e.g. UICC) should be possible to be over-ridden by the eNB when the UE is in coverage.
Proposal 1 The eNB has to be able to send a complete ProSe configuration to UEs.
The LS from SA2 contains the following note:

NOTE 1:
when radio parameters (to be used when the UE is not served by E-UTRAN) are configured in the UICC it is not possible to use any radio resource parameters that may have been provided to the ME at an earlier time while in coverage.

We think this note is unfortunate as it means that the UE when moving from in coverage to out of coverage will fall back to the configuration in the UICC (i.e. the SIM card). Consider an example with a UE with an old configuration on its SIM card. When it moves out of coverage it may use a configuration which other UEs in its proximity will not understand, for example due to a different carrier frequency.
Observation 3 It can be beneficial to maintain some radio parameters when moving from in coverage to out of coverage (e.g. carrier frequency) instead of falling back to parameters in UICC.

Based on this observation we make the following proposal:

Proposal 2 Inform SA2 that there can be circumstances when it is beneficial to maintain some radio parameters instead of falling back to parameters in the UICC is beneficial.

We have also prepared a draft LS reply along these lines [2].
3 User-plane configuration
3.1 Channel mapping

The e-mail discussion on the user plane [85bis#18] of ProSe Direct Communication suggests to create a logical channel PTCH and a transport channel PSCH to be used for ProSe Direct Communication. It is obvious that the PTCH should be mapped to the PSCH, but other mappings have not been investigated. Furthermore, as work is progressing in other groups (e.g. SA3 and RAN1) it may be necessary to add more mappings later on. Because of this, we would not like to preclude other mappings (e.g. PTCH on UL-SCH) at this point in time.
Proposal 3 PTCH can be mapped to at least PSCH. Other mappings (e.g. PTCH on UL-SCH) are FFS.

3.2 Transmission of user-plane parameters over PC5
In the e-mail discussion on the user plane [85bis#18] of ProSe Direct Communication several parameters were listed as having an impact on the user plane. We think that these parameters can be divided in two groups:
-
Parameters which has a single value

-
Parameters which can have multiple values

Parameters in the second group create overhead, as they must be transmitted by the sending UE. The values of the first group can be listed in the specification for example. As it can be assumed that the capacity of the ProSe Direct Communication channels is limited it can be necessary to restrict flexibility and design a solution with as few varying parameters as possible.

Observation 4 The number of configurable user plane parameters should be minimized to reduce overhead on PC5.

The exact overhead coming from the parameter values also depends on how often they are transmitted. If the values are transmitted in every packet a new user can receive the data quicker, as it need not wait for the packet including the parameter values used by the transmitting UE. That creates the biggest overhead of course. Another solution would be to send the parameters in the beginning of the communication session, or once every data cycle.

Proposal 4 RAN2 to discuss how often user-plane parameter values are transmitted over PC5, i.e., every packet, once per session etc.

3.3 Future releases of ProSe
To ensure the possibility to extend ProSe functionality in future releases Prose UEs should exchange their access stratum release indicators. The main purpose is to provide a mechanism for fallback to the commonly supported access stratum version within the group. The exchange of access stratum release indicators should resolve problems that may arise when ProSe UEs support different releases, e.g. an earlier release ProSe UE may receive unknown data or formats from a later release Prose UE.
Proposal 5 An access stratum release indicator is needed to enable improvements to configuration in future 3GPP releases of ProSe.

One important aspect is that the exchange of release indicators requires a set of rules and triggers which is not the case for current indicator-based access stratum release handling where the UE and eNB do not exchange each other’s access stratum release indicators. Another important aspect is that the exchange of release indicators cannot be based on RRC signaling and therefore alternative solutions such as Medium Access Control (MAC) control elements could be considered.

3.4 Improving successful data reception
ProSe Direct Communication over PC5 is based on the UE receiving a Scheduling Assignment (SA) followed by receiving the data. The SA contains information necessary for the UE to be able to decode the data part. It is important that the SA is not lost. Without the SA it is virtually impossible for the UE to decode the data. To mitigate this, the SA can be retransmitted (pending details in RAN1). To further improve the data reception performance we suggest to include a function in MAC which tells the receiving UE whether the next data cycle has the same pattern as the current one. If this is the case, then the UE can reuse its current SA and need not decode the next one. This mechanism therefore saves energy in the UE and improves reception. Ideally, this information need not be bigger than one bit.

Proposal 6 A function in MAC is introduced to indicate that the coming data cycle has the same configuration as the current.
4 Traffic characteristics

The resulting bit rate during a communication session will vary. This since ROHC will alternate between compressed and full headers, i.e. 3 bytes and 60 bytes (IPv6). The ratio of full to compressed headers depends on settings of the timers that control ROHC. There is a trade-off between compression efficiency (i.e. average bitrate), ROHC robustness, latency for users to join a session since a user can only enter a conversation when receiving full headers (in order for the compressor to be able to correctly decode the information).  With large periodicity between full headers, the latency to join a conversation becomes larger. Also, with large intervals between full headers the cost of errors at decompression increases. However, a large interval between full headers results in a low average bit rate.
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Figure 1. Example showing size of MAC PDU needed to handle packets with traffic characteristics described. AMR 7.4 kbit/s, no segmentation, IPv4.

Figure 1 shows how the periodicity of full headers affects the need for transport PDU size. For example, if 10 full headers are sent every second the average size of a MAC PDU needs to be between 350 and 400 bits; the larger MAC PDU for shorter voice call lengths.

Observation 5 Based on reasonable assumptions, the average MAC PDU size will be about 350-400 bits.

Observation 6 The MAC PDU will have varying size depending on the header segmentation strategy.
We think RAN1 should be informed of this as it is a vital part of the design of the ProSe physical channel.

Proposal 7 Inform RAN1 that based on reasonable assumptions, the MAC PDU size will be about 350-400 bits.
5 Conclusion

In this paper we made the following observations:
Observation 1
To communicate over PC5 when out of coverage the relevant configuration must be in the UE.
Observation 2
To communicate over PC5 when in coverage the communicating UEs must follow the configuration of the eNB.
Observation 3
It can be beneficial to maintain some radio parameters when moving from in coverage to out of coverage (e.g. carrier frequency) instead of falling back to parameters in UICC.
Observation 4
The number of configurable user plane parameters should be minimized to reduce overhead on PC5.
Observation 5
Based on reasonable assumptions, the average MAC PDU size will be about 350-400 bits.
Observation 6
The MAC PDU will have varying size depending on the header segmentation strategy.


Based on the discussion we propose the following:
Proposal 1
The eNB has to be able to send a complete ProSe configuration to UEs.
Proposal 2
Inform SA2 that there can be circumstances when it is beneficial to maintain some radio parameters instead of falling back to parameters in the UICC is beneficial.
Proposal 3
PTCH can be mapped to at least PSCH. Other mappings (e.g. PTCH on UL-SCH) are FFS.
Proposal 4
RAN2 to discuss how often user-plane parameter values are transmitted over PC5, i.e., every packet, once per session etc.
Proposal 5
An access stratum release indicator is needed to enable improvements to configuration in future 3GPP releases of ProSe.
Proposal 6
A function in MAC is introduced to indicate that the coming data cycle has the same configuration as the current.
Proposal 7
Inform RAN1 that based on reasonable assumptions, the MAC PDU size will be about 350-400 bits.
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