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1 Introduction
In RAN2#98 [1], the agreed guideline is to maximize commonality between SI request and RACH procedure.
	Agreements for On demand request for broadcast delivery
1	On demand SI request will maximise commonality with the RACH procedure
2	Network sends an acknowledgement in MSG2 to the UE’s SI request sent in Msg1 
FFS	Network sends an acknowledgement in MSG4 to the UE’s SI request sent in Msg3


In RAN2 NR AH#2 [2], SI request methods for broadcast delivery have the following agreement:	
	Agreements for Msg3 based SI request method:
1: UE determines successful Msg3 based on reception of Msg4 
FFS Details of the Msg4 content used to confirm successful Msg3. To be discussed initially CP.
2: Preamble(s) for SI request using Msg3 based Method are not reserved.
3: RRC signalling is used for SI request in Msg3.
FFS: RRC signalling how to indicate the requested SI/SIB details left to ASN.1 work.
5: Temporary C-RNTI received in Msg2 is used for Msg4 reception


In RAN2#100 [3], it is FFS how to do contention resolution for Msg3 based SI request:
	Agreements
7:  If C-RNTI MAC CE was not included in Msg3, the contention resolution is successful if the UE Contention Resolution Identity received in Msg4 matches the first ‘48’ bits of CCCH SDU transmitted in Msg3.  FFS how contention resolution is done for the msg3 based SI request.




In this paper, we would like to discuss how MSG4 serve as an acknowledgement to SI request in MSG3, and the relation between SI request procedure and RACH procedure.

2 Discussion
Compared to legacy RACH procedure, we notice that for SI request for broadcast delivery, Msg3 needs not include UE identity because UE does not aim to have state transition for UE specific transmission. Considering overhead reduction, we prefer to remove redundant UE identity in Msg3.

Observation 1: For request of SI broadcast delivery, UE identity is not necessary in Msg3 since there is no intention for UE specific transmission.

Proposal 1: Msg3 for SI broadcast delivery does not include UE identity.
If Msg3 does not include UE identity, there are two impact on the legacy RACH procedure
· First, Msg4 does not include UE-specific acknowledgement. That is, Msg4 may acknowledge the content of received SI request message, or carry the list of SI message to be broadcast.
· Second, LTE legacy contention resolution mechanism cannot be reused because current contention resolution mechanism is to identify UE’s identity included in Msg3, i.e., by checking MAC CE for C-RNTI or the first 48 bits of RRC message. 
This mean we should have some way to differentiate Msg3 so that network can handle Msg3 for SI request differently from Msg3 for normal RACH procedure. A simple way to distinguish Msg3 is to introduce a new MAC CE in Msg3 to notify network the RACH intention is for SI request. The new MAC CE may include 1-byte subheader with a distinct LCID for SI request, and zero byte MAC CE content.

Observation 2: If Msg3 does not include UE identity, there are two impacts to RACH procedure
· Msg4 is not UE specific
· Legacy contention resolution mechanism cannot be reused, and thus network should be able to distinguish Msg3 for SI request from Msg3 for legacy RACH purposes.

Proposal 2: Msg3 includes a new MAC CE to notify network of the request for SI broadcast delivery.

Given the new MAC CE in Msg3, there are several alternatives for contention resolution as below:
· Option 1: Msg4 includes no MAC CE for contention resolution. 
· Once UE successful decodes Msg4, RACH procedure is successful terminated and MAC forwards the RRC SDU included in the MAC PDU to upper layer
· If RRC determines that the SI request is not successful, i.e., not all the requested SI message included in Msg3 is indicated as to be broadcast in Msg4, then UE re-initiate a new RACH procedure for SI request.
· Option 2: Msg4 includes MAC CE for contention resolution
· Option 2.1: UE pass contention resolution check if the MAC CE match the first X bits of the SI request message, where X depends on the format of RRC SI request message.  
· Option 2.2: UE pass contention resolution check if the requested SI messages is a subset of SI message to be broadcasted, which is indicated in MAC CE.
· If UE pass contention resolution check, UE indicates the reception of an acknowledgement for the SI request to upper layers, as Msg1 based method does; otherwise, UE continue SI request by ongoing RACH procedure.
We then have the following observations
· Compared to option 2.1 and option 2.2, option 1 may cost more SI acquisition latency because the latter requires to re-initiate RACH procedure (i.e. restart power ramping counter and beam sweeping process) for SI request retransmission
· Option 2.1 uses the same contention resolution mechanism as in LTE, i.e. the MAC CE content for contention resolution in Msg4 is copied from the RRC message carried in Msg3.
· Option 2.2 uses a different contention resolution mechanism from legacy LTE, which is more efficient in acknowledging the reception of SI request from multiple UEs. However, SI related information (i.e. the list of SI message to be broadcasted) is delivered in MAC level, rather than RRC level. 

Observation 3: Option 2.1 has the maximal commonality with the legacy RACH procedure.

Based on observation above, we have proposals as below.

Proposal 3: UE determine whether SI request is successful by reusing the contention resolution mechanism in RACH procedure to acknowledge the content of received RRC SI request message, i.e. indication of requested SI messages. 

Proposal 4: If UE pass the contention resolution check, UE indicates the reception of an acknowledgement for the SI request to upper layers, as Msg1 based method does; otherwise, UE continues SI request by the ongoing RACH procedure.


3 Conclusion 
Based on the observations:
Observation 1: For request of SI broadcast delivery, UE identity is not necessary in Msg3 since there is no intention for UE specific transmission.

Observation 2: If Msg3 does not include UE identity, there are two impacts to RACH procedure
· Msg4 is not UE specific
· Legacy contention resolution mechanism cannot be reused, and thus network should be able to distinguish Msg3 for SI request from Msg3 for legacy RACH purposes.

Observation 3: Option 2.1 has the maximal commonality with the legacy RACH procedure.

We propose:

Proposal 1: Msg3 does not include UE identity.
Proposal 2: Msg3 includes a new MAC CE to notify network of the request for SI broadcast delivery.
Proposal 3: UE determine whether SI request is successful by reusing the contention resolution mechanism in RACH procedure to acknowledge the content of received RRC SI request message i.e. indication of requested SI messages. 
Proposal 4: If UE pass the contention resolution check, UE indicates the reception of an acknowledgement for the SI request to upper layers, as Msg1 based method does; otherwise, UE continues SI request by the ongoing RACH procedure.

4 Text Proposal
[bookmark: _Toc500444024]5.1.5	Contention Resolution
Contention Resolution is based on either C-RNTI on PDCCH of the SpCell or UE Contention Resolution Identity on DL-SCH.
Once Msg3 is transmitted, the MAC entity shall:
1>	start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission;
1>	monitor the PDCCH while the ra-ContentionResolutionTimer is running regardless of the possible occurrence of a measurement gap;
1>	if notification of a reception of a PDCCH transmission is received from lower layers:
2>	if the C-RNTI MAC CE was included in Msg3:
3>	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 a UL grant for a new transmission; or
3>	if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI; or
3>	if the Random Access procedure was initiated by a beam failure indication from lower layer and the PDCCH transmission is addressed to the C-RNTI:
4>	consider this Contention Resolution successful;
4>	stop ra-ContentionResolutionTimer;
4>	discard the TEMPORARY_C-RNTI;
4>	consider this Random Access procedure successfully completed.
2>	else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its TEMPORARY_C-RNTI:
3>	if the MAC PDU is successfully decoded:
4>	stop ra-ContentionResolutionTimer;
4>	if the MAC PDU contains a UE Contention Resolution Identity MAC CE; and
4>	if the UE Contention Resolution Identity in the MAC CE matches the CCCH SDU transmitted in Msg3:
5>	consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;
5> if System Information Request MAC CE is included in MSG3:
6> indicate the reception of an acknowledgement for the SI request to upper layers.
5> else
5>	6> set the C-RNTI to the value of the TEMPORARY_C-RNTI;
5>	discard the TEMPORARY_C-RNTI;
5>	consider this Random Access procedure successfully completed.
4>	else
5>	discard the TEMPORARY_C-RNTI;
5>	consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.
1>	if ra-ContentionResolutionTimer expires:
2>	discard the TEMPORARY_C-RNTI;
2>	consider the Contention Resolution not successful.
1>	if the Contention Resolution is considered not successful:
2>	flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;
2>	increment PREAMBLE_TRANSMISSION_COUNTER by 1;
2>	if PREAMBLE_TRANSMISSION_COUNTER = preambleTxMax + 1:
3>	indicate a Random Access problem to upper layers.
2>	select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;
2>	delay the subsequent Random Access Preamble transmission by the backoff time;
2>	perform the Random Access Resource selection procedure (see subclause 5.1.2).
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