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1 Introduction
During the last RAN2 Adhoc meeting details of Msg1/Msg3 based SI request methods were discussed and following agreements were made:


In this contribution we discuss the following remaining issues:

· Msg3/Msg4 contents for Msg3 based SI request method; 
· SI acquisition failure handling for both Msg1/Msg3 based SI request method; 
· Need of additional TX indication; 
· Which and how many SI periods to monitor for receiving requested SIB;
· Prioritisation between connection control messages and SI request
2 Discussion
2.1 MSG 3/4 Contents
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Figure 1
Figure 1 illustrates the operation for obtaining a SIB (e.g. SIB X) which is provided on demand (i.e. not broadcasted periodically) using the Msg3 based SI request. 
1. After the successful reception of RAR, UE sends Msg3 in UL grant received in RAR. Msg3 includes CCCH SDU i.e. system information request message. System information request message is generated by RRC.
· The information about the SIB(s) needed by UE is included in system information request message. 
· There is no need of any cause value in system information request message. 

· There can be collision between UE1 transmitting SI request in Mgs3 and another UE2 transmitting other RRC message (such as connection request) in Msg3, if both UE1 and UE2 has transmitted Msg1 using same PRACH preamble/resource and has received the RAR. Msg3 from one of the UE may be successful. In the regular RA procedure, MAC CE carrying  x bits (48 bits in LTE) of CCCH SDU transmitted in Msg3 is included in Msg4 so that UE can identify whether the Msg4 corresponds to its Msg3 transmission or not. Note that CCCH SDU is unique for a UE as it includes the UE identity. The similar approach can be followed for SI request i.e. UE identity can be included in system information request message. As a result same MAC CE can be used irrespective of whether SI request or other RRC control message (e.g. RRC connection request) was included in Msg3. Alternately, if UE identity is not included in system information request message then MAC needs to distinguish (either using a different MAC CE or some type field in MAC CE) whether the x bits of CCCH SDU included in Msg4 is related to SI request or not.
·  Further, there is no need to optimize MSG3 used for RRC Connection Request, RRC Connection Resume and RRC Connection re-establishment to include SI request. If the UE intends to transition to connected state then the UE can make SI request through RRC signaling in connected state. There is no urgency identified to include SI request in RRC connection control messages.

Proposal 1: The information about the one or more SIB(s) needed by UE is included in SI request message. 
Proposal 2: UE identity is included in SI request message. 
Proposal 3: There is no need of any cause value in SI request message.
Proposal 4: There is no need to transmit SI request together with RRC connection control messages.
2. After sending SI request message, UE waits for Msg 4. UE starts contention resolution timer as in normal random access procedure.
· The Msg 4 should include the UE Contention Resolution Identity i.e. x bits of CCCH SDU transmitted in Msg 3. 
· It was proposed in [2] to jointly acknowledge different SI requests from different UEs using a bitmap in single Msg 4. UE monitors Msg 4 in subframe relative to its SI request and the probability of several SI requests at same time as UE’s request is very low. So we do not see gain in optimising the format for multiplexing acknowledgements for multiple SI requests in Msg 4.

3. After receiving the Msg 4 including the UE Contention Resolution Identity which matches the x bits of CCCH SDU transmitted in Msg 3, UE monitors the SI window of the requested SIB in one or more SI periods of the requested SIB. 
4. In case of failure (i.e. contention resolution timer is expired) to receive the Msg 4, UE will retransmit the RACH preamble as in normal random access procedure.
Proposal 5: After sending SI request message, UE waits for Msg 4. UE starts contention resolution timer as in normal random access procedure.

Proposal 6: After receiving the Msg 4 including the UE Contention Resolution Identity which matches the x bits of CCCH SDU transmitted in Msg 3, UE monitors the SI window of the requested SIB in one or more SI periods of the requested SIB.
Proposal 7: In case of failure (i.e. expiry of contention resolution timer) to receive the Msg 4, UE will retransmit the RACH preamble as in normal random access procedure.
2.2 SI Acquisition Failure Handling
If the SI request transmission is not successful even after transmitting the SI request (in both Msg1 and Msg 3 based approach) for maximum number of retries, UE may consider the camped cell as unsuitable (or barred) and perform cell re-selection, as UE cannot obtain the desired system information. In the absence of the desired system information, UE cannot obtain the desired service (associated with the system information which UE is not able acquire) from the camped cell.

Proposal 8: If the SI request transmission is not successful even after transmitting the SI request for maximum number of retries, UE may consider the camped cell as unsuitable (or barred) and perform cell re-selection.
2.3 Additional TX Indication
If minimum SI (MSI) indicates that a SIB is provided on demand (i.e. not broadcasted periodically) and network transmits that SIB based on UE request then whether the network indicates using an additional indication that the concerned SIB is being broadcasted at this instant is FFS. In this section we discuss whether such an additional indication is needed or not. 
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Figure 2
Figure 2 illustrates the operation for obtaining a SIB (e.g. SIB X) which is provided on demand (i.e. not broadcasted periodically). MSI includes an indicator which indicates whether the SIB X is broadcasted or provided on demand. In this example, indicator is set to ‘1’ indicating that SIB X is provided on demand. 

1 UE interested in acquiring SIB X checks MSI and based on indicator for concerning SI-block i.e. SIB X determines that SIB X is provided on demand.

2 UE then sends SI request to receive SIB X. 

3 After receiving the SI request for SIB X, network starts transmitting SIB X in one or more SI periods (e.g. N, N+1) of SIB X. If the network does not want other UEs to send request for SIB X while it is transmitting the SIB X based on a UE’s request, it can set the indicator to zero until it transmits the SIB X and later resets the indicator to one as shown in Figure 2.

Based on the above discussion we can observe that smart network implementation can minimise the SI requests from other UEs for a SIB while it is transmitting that SIB based on a UE’s request using a single indicator for that SIB in MSI. There is no need for an additional indication for this purpose.

Observation#1: Network can minimise the SI requests from other UEs for a SIB while it is transmitting that SIB based on a UE’s request using a single indicator for that SIB in MSI. There is no need for an additional indication.

Proposal 9:    No additional indication is needed to indicate that an on demand SI is actually being broadcast at this instant in time.
The toggling of on-demand indicator does not have any additional impact on behaviour of UE which has sent the request. After sending the SI request for receiving the SIB, UE monitors the SI window of the requested SIB (according to scheduling information obtained from MSI) in one or more SI periods of the requested SIB. UE does not need to reacquire the MSI after sending the SI request for receiving the requested SIB.

Observation#2: The toggling of indicator does not have any additional impact on behaviour of UE which has sent the request.
2.4 SI Period Monitoring
During the study item [3] it was agreed that after sending the SI request, UE monitors the SI window of the requested SIB in one or more SI periods. However it was not discussed which SI periods are monitored by UE. In this section we discuss this aspect and related UE behaviour.
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Figure 3
After sending the SI request successfully, for receiving the requested SIB, UE monitors the SI window of the requested SIB in one or more SI period(s) of that SIB. After receiving the SI request for a SIB, network transmits that SIB in SI window of requested SIB in one or more SI periods of that SIB. If UE is not aware of the SI periods in which requested SIB will be transmitted then UE may unnecessarily monitor SI windows of requested SIB in several SI periods leading to UE power consumption. UE should only monitor the SI window of the requested SIB in one or more SI periods in which requested SIB is actually transmitted by network. 
To ensure that UE/network receive/transmit the request SIB in same SI periods, we propose that UE monitors the SI window of the requested SIB in up to ‘X’ SI periods after receiving the acknowledgment for SI request. The parameter ‘X’ is signaled in MSI. This is illustrated in Figure 3, where value of ‘X’ is 2. In Figure 3A, UE receives acknowledgment in SI period N; UE monitors SI window in SI period N+1 and if requested SIB is not received UE also monitors SI window in SI period N+2. In Figure 3B, UE receives acknowledgment in SI period N+1; UE monitors SI window in SI period N+2 and if requested SIB is not received UE also monitors SI window in SI period N+3.
Proposal 10: After receiving the acknowledgment for SI request, UE monitors the SI window of the requested SIB in up to ‘X’ SI periods. The parameter ‘X’ is signaled in MSI.
2.5 Prioritisation: Connection control messages vs SI Request
RRC connection setup or RRC connection resume can be triggered during an ongoing SI request transmission procedure (2 step Msg1 based SI request procedure or 4 step Msg3 based SI request procedure). If the minimum SI includes all the system information required for connection establishment then UE can establish the connection even if the ongoing SI request procedure is not completed. From user point of view, connection establishment is more important that completing the ongoing SI request procedure to acquire Other SI. In case of Msg1 based SI request procedure, UE should terminate the ongoing SI request procedure and initiate transmission of connection control message. In case of Msg3 based SI request procedure, after receiving the UL grant in RAR, connection control message can be transmitted instead of SI request. 

Proposal 11: Connection (resume) request is prioritized over SI request, if minimum SI includes all the system information required for connection establishment.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: The information about the one or more SIB(s) needed by UE is included in SI request message. 
Proposal 2: UE identity is included in SI request message. 
Proposal 3: There is no need of any cause value in SI request message.
Proposal 4: There is no need to transmit SI request together with RRC connection control messages.
Proposal 5: After sending SI request message, UE waits for Msg 4. UE starts contention resolution timer as in normal random access procedure.

Proposal 6: After receiving the Msg 4 including the UE Contention Resolution Identity which matches the x bits of CCCH SDU transmitted in Msg 3, UE monitors the SI window of the requested SIB in one or more SI periods of the requested SIB.
Proposal 7: In case of failure (i.e. expiry of contention resolution timer) to receive the Msg 4, UE will retransmit the RACH preamble as in normal random access procedure.
Proposal 8: If the SI request transmission is not successful even after transmitting the SI request for maximum number of retries, UE may consider the camped cell as unsuitable (or barred) and perform cell re-selection.
Proposal 9: No additional indication is needed to indicate that an on demand SI is actually being broadcast at this instant in time.
Proposal 10: After receiving the acknowledgment for SI request, UE monitors the SI window of the requested SIB in up to ‘X’ SI periods. The parameter ‘X’ is signaled in MSI.
Proposal 11: Connection (resume) request is prioritized over SI request, if minimum SI includes all the system information required for connection establishment.
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RAN2 Adhoc 2 Agreements [1]


Agreements for Msg1 based SI request method:


RAPID is included in Msg2.


Fields Timing Alignment Information, UL grant and Temporary C-RNTI are not included in Msg2.


RACH procedure for SI requests is considered successful when Msg2 containing a RAPID corresponding to the transmitted preamble is received.


Msg2 reception uses RA-RNTI that corresponds to the Msg1 transmitted by the UE (details of RA-RNTI selection left to UP discussion)


UE retransmits RACH preamble according to NR RACH power ramping 


Msg1 for SI request re-transmission is continued until reaching max preamble transmissions. Thereafter, a Random Access problem to upper layers is indicated. (depending on the NR RACH procedure design)


FFS: Upper layer actions when MAC reports Random Access problem. To be discussed in CP session.


Back off is applicable for Msg1 based SI requests but no special Back off subheader/ procedure is required.


Agreements for Msg3 based SI request method:


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.


Preamble(s) for SI request using Msg3 based Method are not reserved.


RRC signaling is used for SI request in Msg3.


FFS: RRC signaling how to indicate the requested SI/SIB details left to ASN.1 work.


Temporary C-RNTI received in Msg2 is used for Msg4 reception
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