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1
Introduction
In RAN2#87bis meeting, the following agreements were reached.
	1.  A ProSe-BSR retransmission timer is defined. When a ProSe-BSR is generated in the Multiplexing and Assembly procedure, the ProSe-BSR retransmission timer should be started or re-started.
2. 
A regular ProSe-BSR is triggered if the one of these conditions is met: 
(1) If the priority is not provided by upper layer, ProSe BSR is triggered when ProSe data becomes available in currently empty ProSe group. 

(2) The UE receives the configuration message from the eNB for transition from mode 2 to mode 1 and the UE has data available for transmission. 
(3) The ProSe-BSR retransmission timer expires and ProSe data is available in the UE for transmission.
3.
The regular ProSe-BSR shall trigger an SR transmission if no uplink resources are allocated.
4.
A periodic ProSe-BSR timer is defined. When a ProSe-BSR except for truncated Padding ProSe-BSR is generated in the Multiplexing and Assembly procedure, the periodic ProSe-BSR timer should be started or re-started.



In RAN2#85 meeting, we reached an agreement as follows. 
	In 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.


In this contribution, we will discuss the situation when random access procedure is used for D2D scheduling request because no D-SR is configured. 
2
Random Access for D2D Scheduling Request 
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Fig.1 RA procedure for D2D scheduling request
There are three kinds of ProSe BSR: regular ProSe BSR, periodic ProSe BSR and padding ProSe BSR.

A regular ProSe BSR is triggered if one of the conditions agreed above.

When a regular ProSe BSR is triggered as per one of the triggering conditions, but no dedicated SR PUCCH resource is configured for this UE, a Random Access procedure should be initiated. A random access procedure for a D2D scheduling request is shown in Fig.1.
The UE should select a preamble from a Random Access Preamble group by itself and transmit the preamble in PRACH. After receiving the preamble, the eNB should schedule uplink resources in the random access response (message 2). In the scheduled uplink resources, the ProSe BSR is transmitted as a control element in message 3.  In this case, it is possible that a cellular BSR (so called legacy BSR) which is used to report buffer status of the cellular uplink logical channels,  is also included in the message 3 as a control element.  
Before the introduction of D2D, only a regular cellular BSR could be included in message 3 of a random access procedure triggered by the MAC sublayer. However, for random access procedure triggered by a regular ProSe BSR, it is possible that together with the ProSe BSR, a periodic cellular BSR or a padding cellular BSR is also included in the message 3.
Observation 1: If the random access procedure is triggered by a regular ProSe BSR, it is possible that a periodic cellular BSR or a padding cellular BSR is reported in message 3 together with the regular ProSe BSR.
If the random access procedure is triggered by a regular cellular BSR, it is also possible that a periodic ProSe BSR or a padding ProSe BSR is reported in message 3 together with the regular cellular BSR.
Observation 2: If the random access procedure is triggered by a regular cellular BSR, it is also possible that a periodic ProSe BSR or a padding ProSe BSR is reported in message 3 together with the regular cellular BSR.

3
Cases for message 3 

If we allow the ProSe BSR and the cellular BSR to be transmitted together in message 3, all the following cases should be considered:

· Case 1: Only a regular ProSe BSR but no cellular BSR is reported in message 3.

· Case 2: A regular ProSe BSR and a regular cellular BSR are reported together in message 3.

· Case 3: A regular ProSe BSR and a periodic cellular BSR are reported together in message 3.

· Case 4: A regular ProSe BSR and a padding cellular BSR are reported together in message 3.

· Case 5: A periodic ProSe BSR and a regular cellular BSR are reported together in message 3.

· Case 6: A padding ProSe BSR and a regular cellular BSR are reported together in message 3.

If the ProSe BSR is not allowed to be transmitted together with the cellular BSR in one MSG3 MAC PDU, only case 1 needs to be considered.
Proposal 1: RAN2 is requested to discuss whether the ProSe BSR can be transmitted together with a cellular BSR in message 3.
4
Contention Resolution 

4.1 Contention resolution for case 1 

For case 1, i.e., only a regular ProSe BSR is reported in message 3, if the eNB receives message 3, the eNB will allocate D2D resources to the UE and send D2D grants to the UE. If the eNB does not receive message 3, it is unlikely for the eNB to send a D2D grant to the UE. Therefore, if the UE receives a D2D grant, the UE can know that the eNB received the message 3. So the UE can consider contention resolution successful and can consider the random access procedure completed successfully.

Proposal 2: For message 3 with regular ProSe BSR only, when the UE receives a D2D grant, the UE considers the contention resolution successful and the random access completed successfully.
4.2 Contention resolution for case 2 

If a regular ProSe BSR and a regular cellular BSR are reported in the same message 3, the contention resolution could be performed based on both the regular ProSe BSR and the regular cellular BSR reported in the message 3.

The UE could perform contention resolution based on the regular cellular BSR. If the UE receives an UL grant for a new transmission, the UE could consider the contention resolution successful, and the random access procedure successfully completed.

The UE could perform contention resolution based on the regular ProSe BSR. If the UE receives a D2D grant, the UE could consider the Contention Resolution successful, and the random access procedure successfully completed.

Proposal 3: For message 3 with both a regular ProSe BSR and a regular cellular BSR, when the UE receives a D2D grant or an UL grant, the UE can consider the contention resolution successful and the random access completed successfully.
4.3 Contention resolution for case 3

If a regular ProSe BSR and a periodic cellular BSR are reported in the same message 3, contention resolution can be performed based on the regular ProSe BSR. When the UE receives a D2D grant, the UE can consider the contention resolution successful, and consider the random access procedure successfully completed.
However, even if the eNB does not receive a message 3 in which a regular ProSe BSR and a periodic cellular BSR are reported, the eNB could also schedule UL grants to the UE if the eNB has received another cellular BSR before, as shown in Fig.2. Therefore, when the UE receives an UL grant after sending message 3 including a regular ProSe BSR and a periodic cellular BSR, the UE cannot know whether the eNB received message 3 successfully. Therefore, when the UE receives an UL grant after sending message 3 including a regular ProSe BSR and a periodic cellular BSR, the UE cannot consider the contention resolution successful and the random access procedure successfully completed.
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Fig.2 MSG3 with a regular ProSe BSR and a periodic cellular BSR
Proposal 4: If a regular ProSe BSR and a periodic cellular BSR are included in one message 3, the UE performs contention resolution only based on the regular ProSe BSR. When the UE receives a D2D grant, the UE can consider the contention resolution successful. When the UE receives an UL grant, the UE does not consider the contention resolution successful.
4.4 Contention resolution for case 4

If a regular ProSe BSR and a padding cellular BSR are reported in the same message 3, contention resolution can be performed based on the regular ProSe BSR. When the UE receives a D2D grant, the UE can consider the contention resolution successful, and the random access procedure successfully completed.
However, even if the eNB does not receive the message 3 in which a regular ProSe BSR and a padding cellular BSR are reported, the eNB could also schedule UL grants to the UE if the eNB has received another cellular BSR before, as shown in Fig.3. Therefore, when the UE receives an UL grant after sending message 3 including a regular ProSe BSR and a padding cellular BSR, the UE cannot know whether the eNB received the message 3 successfully. Therefore, when the UE receives an UL grant after sending MSG3 including a regular ProSe BSR and a padding cellular BSR, the UE cannot consider the contention resolution successful and the random access procedure successfully completed.
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Fig.3 MSG3 with a regular ProSe BSR and a padding cellular BSR
Proposal 5: If a regular ProSe BSR and a padding cellular BSR are included in one message 3, the UE performs contention resolution only based on the regular ProSe BSR. When the UE receives a D2D grant, the UE considers the contention resolution successful. When the UE receives an UL grant, the UE does not consider the contention resolution successful.
4.5 Contention resolution for case 5

If a periodic ProSe BSR and a regular cellular BSR are reported in the same message 3, contention resolution can be performed based on the regular cellular BSR. If the UE receives an UL grant for a new transmission, the UE can consider the Contention Resolution successful, and consider the Random access procedure successfully completed.

However, even if the eNB does not receive the message 3 in which a periodic ProSe BSR and a regular cellular BSR are reported, the eNB could also schedule D2D grants to the UE if the eNB has received another ProSe BSR before, as shown in Fig.4. Therefore, when the UE receives a D2D grant after sending message 3 including a periodic ProSe BSR and a regular cellular BSR, the UE cannot know whether the eNB received message 3 successfully. Therefore, when the UE receives a D2D grant after sending message 3, including a periodic ProSe BSR and a regular cellular BSR, the UE cannot consider the contention resolution successful and the random access procedure successfully completed.
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Fig.4 MSG3 with a periodic ProSe BSR and a regular cellular BSR
Proposal 6: If a periodic ProSe BSR and a regular cellular BSR are included in one message 3, the UE performs contention resolution only based on the regular cellular BSR. When the UE receives an UL grant, the UE considers the contention resolution successful. When the UE receives a D2D grant, the UE does not consider the contention resolution successful.
4.6 Contention resolution for case 6

If a padding ProSe BSR and a regular cellular BSR are reported in the same message 3, contention resolution can be performed based on the regular cellular BSR. If the UE receives an UL grant for a new transmission, the UE can consider the contention resolution successful and the random access procedure successfully completed.

However, even if the eNB does not receive message 3 in which a padding ProSe BSR and a regular cellular BSR are reported, the eNB could also schedule D2D grants to the UE if the eNB has received another ProSe BSR before, as shown in Fig.5. Therefore, when the UE receives a D2D grant after sending message 3 including a padding ProSe BSR and a regular cellular BSR, the UE cannot know whether the eNB has received the message 3 successfully.  Therefore, when the UE receives a D2D grant after sending message 3 including a padding ProSe BSR and a regular cellular BSR, the UE cannot consider the contention resolution successful and the random access procedure successfully completed.
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Fig.5 MSG3 with a padding ProSe BSR and a regular cellular BSR
Proposal 7: If a padding ProSe BSR and a regular cellular BSR are included in one message 3, the UE performs contention resolution only based on the regular cellular BSR. When the UE receives an UL grant, the UE considers the contention resolution successful. When the UE receives a D2D grant, the UE does not consider the contention resolution successful.
5
Conclusion

In this contribution, we discussed random access procedure for D2D scheduling request. We introduced 6 cases for MSG3, and discussed the contention resolution for each case.

Observation 1: If the random access procedure is triggered by a regular ProSe BSR, it is possible that a periodic cellular BSR or a padding cellular BSR is reported in message 3 together with the regular ProSe BSR.
Observation 2: If the random access procedure is triggered by a regular cellular BSR, it is also possible that a periodic ProSe BSR or a padding ProSe BSR is reported in message 3 together with the regular cellular BSR.

We had the following proposals.
Proposal 1: RAN2 is requested to discuss whether the ProSe BSR can be transmitted together with a cellular BSR in message 3.
Proposal 2: For message 3 with regular ProSe BSR only, when the UE receives a D2D grant, the UE considers the contention resolution successful and the random access completed successfully.
Proposal 3: For message 3 with both a regular ProSe BSR and a regular cellular BSR, when the UE receives a D2D grant or an UL grant, the UE can consider the contention resolution successful and the random access completed successfully.
Proposal 4: If a regular ProSe BSR and a periodic cellular BSR are included in one message 3, the UE performs contention resolution only based on the regular ProSe BSR. When the UE receives a D2D grant, the UE can consider the contention resolution successful. When the UE receives an UL grant, the UE does not consider the contention resolution successful.
Proposal 5: If a regular ProSe BSR and a padding cellular BSR are included in one message 3, the UE performs contention resolution only based on the regular ProSe BSR. When the UE receives a D2D grant, the UE considers the contention resolution successful. When the UE receives an UL grant, the UE does not consider the contention resolution successful.
Proposal 6: If a periodic ProSe BSR and a regular cellular BSR are included in one message 3, the UE performs contention resolution only based on the regular cellular BSR. When the UE receives an UL grant, the UE considers the contention resolution successful. When the UE receives a D2D grant, the UE does not consider the contention resolution successful.
Proposal 7: If a padding ProSe BSR and a regular cellular BSR are included in one message 3, the UE performs contention resolution only based on the regular cellular BSR. When the UE receives an UL grant, the UE considers the contention resolution successful. When the UE receives a D2D grant, the UE does not consider the contention resolution successful.
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