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1 Introduction

RAN2 has discussed the possibility to use the SL-grant to resolve contention, instead of the UL grant which is used today. In this paper we analyse the contents of msg3 and draw the conclusion that changes to the existing procedure for contention resolution is not required.
2 Discussion
The contention-based random access procedure is shown in Figure 1:
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Figure 1 – Contention-based Random Access procedure (TS 36.300, Figure 10.1.5.1-1)

In this paper we focus on the case in which a UE configured to perform sidelink communication mode 1 uses the random access procedure to request sidelink resources. This implies that the UE is already in RRC_CONNECTED and uses the RA procedure to get uplink resources, transmit the SL BSR, and ultimately get an SL grant.

The current procedure for contention resolution in this context is for the eNB to send a UL grant in msg4. This is described in section 5.1.5 of the MAC specification (TS 36.321). Proponents of changing the procedure for contention resolution argue that transmission of an SL grant in msg4 should also resolve the contention but only if msg3 contains an SL BSR, as that would be the indication for the eNB to transmit an SL grant. We therefore make the following observation.
Observation 1 Only if msg3 contains an SL BSR is it of interest to allow an SL grant in msg4 to resolve the contention.

2.1 Contents of msg3

At RAN2#91bis it was concluded that more analysis to the contents of msg3 was necessary. Also, observation 1 also shows the importance of the contents of msg3. In particular the question is whether the UE includes the SL BSR in msg3 or not.

The size of msg3 is set by the UL grant in msg2. This can be of any size, but there is a note in 36.321 regarding the size.
NOTE:
When an uplink transmission is required, e.g., for contention resolution, the eNB should not provide a grant smaller than 56 bits in the Random Access Response.

Let’s assume for now that the UL grant in msg2, and hence the size of msg3, is 56 bits.

The contents of msg3 are decided through logical channel prioritization, like any other MAC transmission. Logical channel prioritization is described in section 5.4.3.1 of TS 36.321 and the essential part for this discussion is this priority list:
-
MAC control element for C-RNTI or data from UL-CCCH;

-
MAC control element for BSR, with exception of BSR included for padding;

-
MAC control element for PHR, Extended PHR, or Dual Connectivity PHR;

-
MAC control element for Sidelink BSR, with exception of Sidelink BSR included for padding;

-
data from any Logical Channel, except data from UL-CCCH;

-
MAC control element for BSR included for padding;

-
MAC control element for Sidelink BSR included for padding.

In the scenario we are studying, msg3 will at least contain a C-RNTI MAC Control Element, as described in section 5.1.4 of TS 36.321. The C-RNTI MAC Control Element is 24 bits including MAC PDU subheader.

Observation 2 A UE that is already in RRC_CONNECTED mode always includes a C-RNTI MAC Control Element and its corresponding subheader in msg3.
2.1.1 Inclusion of the SL-BSR
After the C-RNTI has been included there are 32 bits left in msg3. In section 6.1.3.1a of TS 36.321 we can see that the minimum size of the SL-BSR, including its subheader, is 32 bits. Thus it is possible to include the SL-BSR in msg3. However, as the SL-BSR has lower priority than the PHR and (uplink) BSR, this can only happen if they are not included.

Observation 3 It is possible to include the SL-BSR in msg3, but only if there is no PHR or (uplink) BSR.
2.1.2 Inclusion of the PHR

If the UE is configured with periodic PHR reporting, the maximum timer value is 1 s, so will it be included? The scenario in this discussion is a push-to-talk scenario where UEs take turns to send 1-2 s of talk and then listen. It is likely that the period of listening is at least as long as the period of talk. This means that after a period of listening, when the user presses the button to talk, there will be a PHR included in msg3, as it would have been triggered during the listening period.

Observation 4 If the UE is configured with periodic PHR reporting it is very likely that msg3 will include a PHR.

2.1.3 Inclusion of the (uplink) BSR

A similar analysis can be made for the case of periodic BSR reporting. If the UE is configured with periodic BSR reporting, the maximum timer value is 2560 ms. Thus it depends on the value of the BSR timer whether it will be included or not in msg3, but it will happen often. It can be noted that the BSR is transmitted even if none of the LCGs contain data.
Observation 5 If the UE is configured with periodic (uplink) BSR reporting msg3 will often include a (uplink) BSR.

2.1.4 Summary
As shown in the previous analysis msg3 needs to contain the SL-BSR in order for msg4 to resolve the contention with a sidelink grant. It is also shown that based on existing configurations it is not likely that msg3 will contain a SL-BSR. One could argue that the eNB could in principle provide a bigger grant in msg2 to make room for SL-BSR in msg3. However, since the eNB does not know the UE identity after random access preamble, it must provide bigger grants in msg2 for any UE performing random access that would result in resource wastage. Existing implementations also support this conclusion.

Proposal 1 The procedure for contention resolution with respect to sidelink operation is not changed, transmission of SL grant as msg4 does not resolve contention.

3 Conclusion

In section 2 we made the following observations:
Observation 1
Only if msg3 contains an SL BSR is it of interest to allow an SL grant in msg4 to resolve the contention.
Observation 2
A UE that is already in RRC_CONNECTED mode always includes a C-RNTI MAC Control Element and its corresponding subheader in msg3.
Observation 3
It is possible to include the SL-BSR in msg3, but only if there is no PHR or (uplink) BSR.
Observation 4
If the UE is configured with periodic PHR reporting it is very likely that msg3 will include a PHR.
Observation 5
If the UE is configured with periodic (uplink) BSR reporting msg3 will often include a (uplink) BSR.


Based on the discussion in section 2 we propose the following:
Proposal 1
The procedure for contention resolution with respect to sidelink operation is not changed, transmission of SL grant as msg4 does not resolve contention.
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