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1. INTRODUCTION
Based on the current MAC specification [1], only UL grant received on a PDCCH transmission addressed to C-RNTI can resolve contention of a random access even if only Sidelink BSR is included in Msg3.
A document addressing this issue was treated in RAN2#91bis meeting [2], and some companies want to know more about content of Msg3 and whether the Msg3 containing SL BSR is typical case or not. As a conclusion, it was noted in the minutes as below.
=>	Can be revisit at next meeting if there is progress in offline discussions until next meeting.

Therefore, in this contribution, we further analyse the content of Msg3 and related conditions.
2. DISCUSSION
In table 1, we list possible contents which may be included into Msg3 for sidelink data arrival case and corresponding size. Since the random access procedure is triggered for sidelink data arrival, there shall be a regular Sidelink BSR has been triggered in the UE. And a C-RNTI control element will be included in Msg3. Below we will further discuss what contents will be included into Msg3 except C-RNTI control element.
	Possible CE in Msg3 for SL data arrival case
	Size of control element and related sub-header

	C-RNTI control element
	3 bytes

	Short BSR (zero buffer status)
	2 bytes

	Sidelink BSR for a destination (Rel-12)
	3 bytes


Table.1: Possible control elements in Msg3 for sidelink data arrival and corresponding size
Based on the current MAC specification [1], a periodic BSR will be triggered when periodicBSR-timer expires. The value range of periodicBSR-timer in [4] is quoted below:
PeriodicBSR-Timer-r12 ::=					ENUMERATED {
												sf5, sf10, sf16, sf20, sf32, sf40, sf64, sf80,
												sf128, sf160, sf320, sf640, sf1280, sf2560,
												infinity, spare1}
Fig.1 Possible values for periodicBSR-timer in [4]
In our view, the configuration of periodicBSR-timer should be decided depending on certain factors (e.g. Uu service traffic, eNB loading, …). Hence, we believe that network will not always configure any UE with a short value like 5ms or 10 ms. 
If network configures periodicBSR-timer of a UE with a long value (e.g.320ms, 640ms), a periodic BSR may not have been triggered and pending in the UE when the UE triggers random access for sidelink data arrival. For example, if network doesn’t want to configure dedicated SR resource to the UE just for transmitting Sidelink BSR, then there will be no pending periodic BSR for any random access before next expiration of periodicBSR-timer. 
Another example could be that network doesn’t want to maintain a UE’s timeAlignmentTimer due to no further UL/DL traffic. And the UE’s configured SR resource will be released after timeAlignmentTimer expires. In such case shown in Fig.2, there will not be any pending periodic BSR for random access triggered between expiration of timeAlignmentTimer and expiration of periodicBSR-timer (grey zone).







Fig.2: A possible scenario for random access not including periodic BSR
On the other hand, if network configures periodicBSR-timer of a UE with a short value, the periodic BSR will often has been triggered and pending in the UE when the UE triggers random access for sidelink data arrival. Following current logical channel prioritization, if there is pending periodic BSR even when no uplink traffic exists, the UE will firstly include a BSR instead of Sidelink BSR. Based on the table 1, if network only provides 7bytes UL grant within RAR when there is a pending periodic BSR, the UE won’t include the Sidelink BSR into Msg3.
Observation 1: If periodicBSR-Timer is configured with a short value and UL grant in RAR is only 56bits, then UE typically doesn’t include Sidelink BSR into Msg3.
Regarding current random access procedure, preambles for contention-based random access could be separated into two groups, preambles group A and preambles group B. And the preambles group B is designed for UE in stable radio condition to request more UL resource for Msg3 transmission based on its demand. In detail, if potential message size in a UE is larger than messageSizeGroupA threshold, the UE will select a preamble from preambles group B for Msg1 transmission instead of preambles group A.
According to MAC specification [1], the UE shall consider control elements, sub-headers and available data when evaluating whether potential message size is larger than messageSizeGroupA. For sidelink data arrival case, the potential message size may need to consider C-RNTI control element, pending periodic BSR, Sidelink BSR and corresponding sub-headers.
Moreover, since we will support logical channel priority and multiple LCGs for sidelink from Rel-13, more information for a ProSe destination needs to be including in a Sidelink BSR. Following latest agreements, the size of a Sidelink BSR control element for a destination may be up to 6 bytes as Fig.3 shown. Besides, multiple destinations case is also needed to be considered, especially for Relay case. If we take new size of a Sidelink BSR into account, generally potential message size for sidelink data arrival case will increase much more comparing with Rel-12.
Fig. 3: Sidelink BSR for a destination in Rel-13
Observation 2: Regarding random access triggered for SL data arrival, potential message size of Msg3 increases much more in Rel-13.
		preamblesGroupAConfig				SEQUENCE {
			sizeOfRA-PreamblesGroupA			ENUMERATED {
													n4, n8, n12, n16 ,n20, n24, n28,
													n32, n36, n40, n44, n48, n52, n56,
													n60},
			messageSizeGroupA					ENUMERATED {b56, b144, b208, b256},
			messagePowerOffsetGroupB			ENUMERATED {
													minusinfinity, dB0, dB5, dB8, dB10, dB12,
													dB15, dB18},
			...
		}			OPTIONAL													-- Need OP
Fig.4 Possible values for messageSizeGroupA in [4]
As an example, if messageSizeGroupA is set to 56 bits for differentiating connected UE with UL data arrival from initial access UE, a UE triggering random access for sidelink data arrival will often select a preamble from preambles group B as Msg1 if radio condition of the UE is allowable. Based on the received preamble from the UE, network will schedule a UL grant larger than 7 bytes within RAR. Then, the UE could include Sidelink BSR into Msg3. Even if network configures messageSizeGroupA with larger value, considering new size of Sidelink BSR introduced in Rel-13 and multiple destinations case, it is still possible to fulfil the condition.
Observation 3: When A UE triggers random access for sidelink data arrival, the UE may select a preamble from preambles group B and receive UL grant larger than 56bits within RAR.
To conclude the above discussion, a table is provided below:
	Periodic BSR Timer
Msg3 size
	Short values
(e.g. 5, 10 ms)
	Long values
(e.g. 320, 640 ms)

	7 bytes
	3 bytes - C-RNTI MAC CE
2 bytes – Short format empty BSR
2 bytes – Padding
SL BSR is pending and NOT included.
 Use UL grant for contention resolution
	Msg3 includes only SL BSR since periodic timer is still running.
 Use SL grant for contention resolution
Else, SL BSR is pending and NOT included.
 Use UL grant for contention resolution

	8 ~ N bytes
	3 bytes - C-RNTI MAC CE
2 bytes – Short format empty BSR
3 bytes – SL BSR (one destination)

 Use SL grant for contention resolution
	Msg3 includes only SL BSR since periodic timer is still running.
 Use SL grant for contention resolution
Msg3 includes both SL BSR and short format empty BSR.
 Use SL grant for contention resolution


Table 2: Summary of possible conditions and proper resolution ways.
In our analysis, when random access is triggered for sidelink data arrival, the possibility for including Sidelink BSR into Msg3 may not be low depending on configurations. Therefore, we think it is beneficial to let the eNB has scheduling flexibility for sending a sidelink grant to directly resolve the Contention Resolution in case of pure sidleink data arrival.
Proposal: A PDCCH transmission addressed to SL-RNTI can be used for contention resolution if Sidelink BSR is included in an Msg3 of a Random Access procedure.
With this proposal, the eNB may use a PDCCH transmission addressed to the SL-RNTI of the UE to resolve the contention if the RAR grant can accommodate buffer status of all ProSe Destinations having data for transmission. In case the RAR grant cannot accommodate buffer status of all ProSe Destinations having data for transmission, the eNB may choose either to schedule SL grant first for sidelink transmission or to schedule UL grant first for the UE to report a completed Sidelink BSR. In our view, this could be left to eNB implementation. 
Please refer to the text proposal provided in Annex or a companion CR [3] for the corresponding change.
3. CONCLUSION
In this contribution, we further analyse the content of Msg3 and related conditions. Based on the analysis, we propose the following:
Proposal: A PDCCH transmission addressed to SL-RNTI can be used for contention resolution if Sidelink BSR is included in an Msg3 of a Random Access procedure.
In addition, we also provide the corresponding text proposal in Annex and a companion CR [3] for reference.
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5. ANNEX
Beginning of Text Proposal
[bookmark: _Toc422241409]5.1.5	Contention Resolution
Contention Resolution is based on either C-RNTI or SL-RNTI on PDCCH of the SpCell or UE Contention Resolution Identity on DL-SCH.
Once Msg3 is transmitted, the MAC entity shall:
-	start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;
-	regardless of the possible occurrence of a measurement gap, monitor the PDCCH until mac-ContentionResolutionTimer expires or is stopped;
-	if notification of a reception of a PDCCH transmission is received from lower layers, the MAC entity shall:
-	if the C-RNTI MAC control element was included in Msg3:
-	if the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; or 
-	if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI; or:
-	if Sidelink BSR MAC control element was included in Msg3 and the PDCCH transmission is addressed to the SL-RNTI: 
-	consider this Contention Resolution successful;
-	stop mac-ContentionResolutionTimer;
-	discard the Temporary C-RNTI;
-	consider this Random Access procedure successfully completed.
-	else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its Temporary C-RNTI:
-	if the MAC PDU is successfully decoded:
-	stop mac-ContentionResolutionTimer;
-	if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and
-	if the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in Msg3:
-	consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;
-	set the C-RNTI to the value of the Temporary C-RNTI;
-	discard the Temporary C-RNTI;
-	consider this Random Access procedure successfully completed.
-	else
-	discard the Temporary C-RNTI;
-	consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.
-	if mac-ContentionResolutionTimer expires:
-	discard the Temporary C-RNTI;
-	consider the Contention Resolution not successful.
-	if the Contention Resolution is considered not successful the MAC entity shall:
-	flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;
-	if the notification of power ramping suspension has not been received from lower layers:
-	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
-	If PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax + 1:
-	indicate a Random Access problem to upper layers.
-	based on the backoff parameter, select a random backoff time according to a uniform distribution between 0 and the Backoff Parameter Value;
-	delay the subsequent Random Access transmission by the backoff time;
-	proceed to the selection of a Random Access Resource (see subclause 5.1.2).
End of Text Proposal
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