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1 Introduction
For On-demand SI request, there are some agreements in previous meetings.  In RAN2 NR Ad Hoc #2 in June 2017, the following agreements are achieved on MSG1 and MSG3-based SI request.
Agreements for Msg1 based SI request method:

1:
RAPID is included in Msg2.

2: 
Fields Timing Alignment Information, UL grant and Temporary C-RNTI are not included in Msg2.

3:
RACH procedure for SI requests is considered successful when Msg2 containing a RAPID corresponding to the transmitted preamble is received.

4:
Msg2 reception uses RA-RNTI that corresponds to the Msg1 transmitted by the UE (details of RA-RNTI selection left to UP discussion)

5:
UE retransmits RACH preamble according to NR RACH power ramping

6: 
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.
7:
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:

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#98, the following agreements are reached for both MSG1 and MSG3 based SI request.
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 this contribution, we discuss upper layer actions when MAC reports Random Access problem.  This issue was previously discussed in e-mail discussion of RAN2#98[] but was not concluded.
2 Discussions and Proposals
According to the agreements in NR Ad Hoc #2, there is one FFS left for MSG1-based SI request.

6: 
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.
During E-mail discussion, there are three Alternatives identified but these solutions are mainly proposed for RRC_IDLE and RRC_INACTIVE UEs.
· Alternative 1: UE shall treat the cell as barred (R2-1704049) in accordance with TS 38.304 (to be defined). This is in line with the principle in stage 2 [1] for Minimum SI “If the UE cannot determine the full contents of the minimum SI of a cell (by receiving from that cell or from valid stored SI from previous cells), the UE shall consider that cell as barred” as pointed out in [R2-1704833]. However, the importance of minimum SI and some other SIBs could be very different.
· Alternative 2: Depends on the SI/ SIBs being requested. If these are not the essential SIBs (according to NR RRC) then UE refrains from retrying until a certain time. The prohibit timer, if any, might be specified or be configurable etc. In case of essential SIBs (if not all essential SIBs are ‘regularly’ broadcasted), the UE shall treat the cell as barred.

· Alternative 3: Up to UE implementation [R2-1705175] – some UEs may need certain non-essential feature-specific SIBs that are important/ critical for its operation. Such UEs may treat the cell as barred while other UEs may prefer to resend SI-request after certain prohibit timer.

Observation 1 The proposed alternatives in previous e-mail discussion only considers RRC_IDLE/INACTIVE UEs and doesn’t consider RRC_CONNECTED UEs.

Basically, we think before clarifying whether upper layer knows if the Random Access problem is caused by SI request or not, we can not discuss and select one of the three alternatives.  The reason is that when MAC layer reports the Random Access problem, MAC specification actually doesn’t distinguish whether this is a Random Access problem for SI request or not.  Thus, before discussion the upper layer actions, it is important to confirm that whether upper layer can know if the indicated Random Access problem is for SI request or not.  

Observation 2 When MAC layer reports the Random Access problem, upper layer needs to know whether it is related to a SI request.  It is unclear how to make upper layer aware of this.

From upper layer point of view, if UE can not distinguish whether the Random Access problem is related to SI request or not, UE may trigger corresponding procedures depending on UE’s RRC state for normal RACH, which is not the proposed alternatives.  For example, if UE is in RRC_IDLE or RRC_INACTIVE state, if UE can not perform RACH properly, UE may have to select another cell.  If UE upper layer knows the Random Access problem is related to SI request, it can then decide whether to treat the cell are barred according to whether the request SIB is essential or not.
Observation 3 For RRC_IDLE and RRC_INACTIVE UEs, if upper layer doesn’t know whether the Random Access problem is caused by SI request, the upper layer actions would not be the proposed alternatives but normal Random Access problem handling like cell reselection.

 For UE in RRC_CONNECTED, we think if it also use MSG1-based SI request, if MAC layer indicates Random Access problem but upper layer doesn’t know this problem is caused by SI request, RLF will be triggered.  We think this is undesirable UE behaviour and RAN2 should clarify and solve this issue.

Observation 4 If RRC_CONNECTED UE can use MSG1 to request on-demand SI, when MAC layer reports Random Access problem, RLF may be triggered and this is undesirable UE behaviour.
In order to solve the issues observed, we think RAN2 need to discuss and clarify two key issues.  Issue 1: whether upper layer knows if an Random Access problem is related to SI request or not.  Issue 2: whether RRC_CONNECTED UE can use MSG1 to request SI or not.
Proposal 1 RAN2 to discuss and when MAC layer reports the Random Access problem, whether and how upper layer can knows if the problem is related to a SI request.

Proposal 2 RAN2 should discuss whether RRC_CONNECTED UE can use MSG1 for SI request.

For the issue in proposal 1, we think that one solution is to assume that there is an inter layer indication from MAC to RRC regarding to whether the Random Access problem is related to SI request or not.  Current MAC specification doesn’t support this.  There can be two options to solve this problem.
· Option 1: Enhance MAC specification to indicate if the Random Access problem is related to SI request or not.

· Option 2: In RRC specification capture that RRC layer can know if the Random Access problem is related to SI request or not.  How UE can know this can be left for implementation.
In our view, option 1 may bring significant impact to MAC specification thus we prefer Option 2.

Proposal 3 RAN2 to agree that in RRC specification, it should be captured that RRC layer can know if the Random Access problem is related to SI request or not.
Regarding to the observed issue in Proposal 2, we think for RRC_CONNECTED UE, in case of RACH failure, UE may trigger RLF handling procedure in case of Random Access problem.  However, if the Random Access problem is related to SI request, it may be unnecessary to trigger RLF failure.  To solve this confusion, we think RAN2 can confirm that RRC_CONNECTED UE doesn’t trigger MSG1 or MSG3 based SI request.  There are several arguments here.  Firstly, RRC_CONNECTED UE have dedicated resources to send RRC based SI request in case uplink sync is kept thus there is no need to occupy RACH or CCCH resource.  Secondly, even if uplink sync is lost, RRC layer triggered SI request will be submitted to MAC layer and a normal RACH will be triggered.  Thirdly, allowing RRC_CONNECTED UE to send MSG1 or MSG3 based SI leads to undesired UE behaviour such as RLF failure.  Considering these arguments, we propose:
Proposal 4 RAN2 to agree that RRC_CONNECTED UE doesn’t trigger MSG1 or MSG3 based SI request.
Given that UE knows if the Random Access problem is related to SI request and the upper layer actions to be clarified are only for RRC_IDLE and RRC_INACTIVE UEs, RAN2 can make a decision among the three alternatives.  From our point of view, Alternative 2 is reasonable since missing of other SI may not impact whether the cell should be barred.  And, the prohibit timer should be introduced so that UE doesn’t generate frequent SI request to overload the RACH and CCCH.
· Alternative 2: Depends on the SI/ SIBs being requested. If these are not the essential SIBs (according to NR RRC) then UE refrains from retrying until a certain time. The prohibit timer, if any, might be specified or be configurable etc. In case of essential SIBs (if not all essential SIBs are ‘regularly’ broadcasted), the UE shall treat the cell as barred.

Proposal 5 RAN2 to go with Alternative 2 and also develop SI prohibit timer in order to avoid UE to send frequent SI request.

In another contribution, we have more concrete proposals on how the SI prohibit timer works.
3 Conclusion

In this contribution, we discuss the upper layer actions when MAC report the Random Access problem and we have the following observations and proposals:
Observation 1 The proposed alternatives in previous e-mail discussion only considers RRC_IDLE/INACTIVE UEs and doesn’t consider RRC_CONNECTED UEs.

Observation 2 When MAC layer reports the Random Access problem, upper layer needs to know whether it is related to a SI request.  It is unclear how to make upper layer aware of this.

Observation 3 For RRC_IDLE and RRC_INACTIVE UEs, if upper layer doesn’t know whether the Random Access problem is caused by SI request, the upper layer actions would not be the proposed alternatives but normal Random Access problem handling like cell reselection.

Observation 4 If RRC_CONNECTED UE can use MSG1 to request on-demand SI, when MAC layer reports Random Access problem, RLF may be triggered and this is undesirable UE behaviour.

Proposal 1 RAN2 to discuss and when MAC layer reports the Random Access problem, whether and how upper layer can knows if the problem is related to a SI request.

Proposal 2 RAN2 should discuss whether RRC_CONNECTED UE can use MSG1 for SI request.

Proposal 3 RAN2 to agree that in RRC specification, it should be captured that RRC layer can know if the Random Access problem is related to SI request or not.
Proposal 4 RAN2 to agree that RRC_CONNECTED UE doesn’t trigger MSG1 or MSG3 based SI request.
Proposal 5 RAN2 to go with Alternative 2 and also develop SI prohibit timer in order to avoid UE to send frequent SI request.
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