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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.

In RAN2#101, there are some further agreements for on-demand SI as follows.

Agreements

1
Previous agreement that SI request is an RRC message is confirmed.

2
SI request and RRC connection request are 2 independent procedures.

3
UE ID is not included in MSG3

4
For contention resolution UE MAC performs same as other cases and check the contention resolution MAC CE against the transmitted request (common RACH procedure in MAC)

Agreements

1
One indicator in SIB1 indicates whether an SI message is currently broadcast or not. The indication is valid until the end of the modification period. UE cannot infer whether this is a temporary broadcast of an on demand SI or a periodic broadcast SI.

Agreement

1
On demand request for SI in connected will not be specified in R15 (can be specified in a later release when SIBs are defined that would benefit from this mechanism).
2
UE behaviour will not be specified for the case that a UE in connected mode fails to successfully received a modified SIB1 that is temporarily broadcast on the UEs active BWP.

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[1] but was not concluded.  And, due to the agreement in RAN2#101 about SI request for connected mode UEs, we think this issue is simpler.  This contribution is revision and resubmission of two merged contributions R2-1801780 and R2-1801795 in last RAN2 meeting.
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.
To solve this issue, one  e-mail discussion[1] is organized and there are three alternatives identified 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.

In RAN2#101, it has been agreed that on-demand SI request for RRC Connected state UE will not be supported in Rel-15.  Without this agreement, we think that RACH problem for SI request of RRC_Connected UE is different from RRC Inactive and RRC_Idle which need solutions other than the three alternatives which are mainly for RRC_Idle and RRC_Inactive.  With this agreement, we think that  the proposed alternatives in are valid for Rel-15 SI request and RAN2 should make a decision on upper layer actions upon RACH problem.
Observation 1 The proposed alternatives in previous e-mail discussion only considers RRC_IDLE/INACTIVE UEs and doesn’t consider RRC_CONNECTED UEs thus these alternatives are valid for RAN2 to make a decision on upper layer actions upon RACH problem.
In current MAC specification, 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.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 2 For RRC_IDLE and RRC_INACTIVE UEs, if upper layer doesn’t know whether the Random Access is initiated by SI request, the upper layer actions may not be the proposed alternatives but other actions upon Random Access problem handling like cell reselection.

To solve the above issue , we think there can be two solutions.  
· 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.  For MSG-3 based SI request, we think it is clear that RRC layer triggers the SI request.  For MSG1-based SI request, we think RAN2 need to confirm that this is also initiated by RRC layer.  In this way, when RACH problem is reported to RRC layer, RRC layer know this is related to SI request.  Thus, we propose:
Proposal 1 RAN2 confirm that RRC layer initiates the MSG1-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.  Meanwhile, as proposed in Alternative 2, 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 2 RAN2 to go with Alternative 2 and also discuss SI prohibit timer in order to avoid UE to send too frequent SI request.
In the subsequent sections, we discuss the SI prohibit timer.
3 Necessity of SI Prohibit Timer
For MSG1-based SI request, RAN2 has agreed that in MSG2 there will be acknowledge.  If RAR is missing and lower layer indicates the Random Access problem, we think that UE should not send SI request immediately.  Instead, UE should read SIB1 to check if the request SI has been available.  This is because it is possible that other UEs may request the SI as well and gNB may have decided to broadcast the concern SIB.  And, the UE should read the latest SIB1.  If the request SIB is still not available, then UE can try to send SI request.  If after certain times of retrying, SI can still not be acquired, then UE can decide whether the cell is barred depends on whether this SI is essential or not.  If UE initiate MSG1-based SI request without some kind of control as mentioned above, there will be heavy load to RACH.

Observation 3 For MSG1-based SI request, if SI request is not acknowledged in MSG2, before send another SI request, UE needs to check latest SIB1 to check if the request SI has been available due to the request by other UEs, otherwise, there can be heavy load to RACH.
For MSG3-based SI request, if the request is not acknowledged, UUE should also check if SIB1 has been updated and the request SI has become available before sends MSG3 again  There is need to prevent UE from sending MGS-3 based SI request too frequently.
Observation 4 For MSG3-based SI request for RRC_Idle and RRC_Inactive UEs, ifSI request is not acknowledged, before send another SI request, UE needs to check if the concern SI is available in SIB1 due to the request of other UEs..
Based on the above observations, we think that RAN2 need to introduce SI request prohibit timer in order to avoid the UE to generate frequent SI request.

Proposal 3 RAN2 to agree that SI prohibit timer is introduced for MSG1 and MSG3 based SI request  to suppress UE to generate frequent SI request signalling.
4 SI Prohibit Timer
Regarding to how SI prohibit timer works, we think there are two issues.  The first issue is which layer should maintain the timer.  The second issue is the conditions and triggered event of the timer.

Regarding to which layer maintains the timer, there can be two options.  Option 1 is MAC layer and Option 2 is RRC layer.  Basically, we think that RRC layer is more proper because RRC is aware of the SI request for three SI request approaches.  For MSG1 based SI request, RRC layer need to provide the associated preamble and/or PRACH resource.  For MSG3 and RRC based SI request, RRC layer is charge of SI request generation.  Meanwhile, we also think it is better to minimize MAC impacts since we RAN2 agreed to reuse RACH procedure as much as possible.  Thus we propose:

Proposal 4 RAN2 to agree that SI prohibit timer is maintained in RRC layer.
· Conditions and action upon expiration

For the introduced SI prohibit timer, we think RRC need to configure the value of SI prohibit timer.  And, the timer is started when SI request is initiated.  Regarding to the stop condition, we think there can be at least two conditions.  The first condition is that UE get the acknowledgement of the SI request.  The second condition is that UE read the SIB1 and knows the requested SI has been available e.g. due to the request from other UEs.  When Timer expires, SI request can be triggered UE still need the SI on the concern cell.  

Proposal 5 The SI prohibit timer is configured by RRC.
Proposal 6 The SI prohibit timer is started when SI request is initiated and stopped when the request SI has been available or the SI request has been acknowledged.
Proposal 7 When the timer expires, SI request can be triggered UE still need the SI on the concern cell.
The following table summarize proposal 4 and proposal 5.
	Timer
	Start
	Stop
	At expiry

	Txxx

	Transmission of SI request by MSG1 or MSG3
	Reception of SI request acknowledgement;

The requested SI has been available in latest SIB1
	Trigger another SI request if the SI is still needed in the concern cell


5 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 thus these alternatives are valid for RAN2 to make a decision on upper layer actions upon RACH problem.
Observation 2 For RRC_IDLE and RRC_INACTIVE UEs, if upper layer doesn’t know whether the Random Access is initiated by SI request, the upper layer actions may not be the proposed alternatives but other actions upon Random Access problem handling like cell reselection.

Observation 3 For MSG1-based SI request, if SI request is not acknowledged in MSG2, before send another SI request, UE needs to check latest SIB1 to check if the request SI has been available due to the request by other UEs, otherwise, there can be heavy load to RACH.
Observation 4 For MSG3-based SI request for RRC_Idle and RRC_Inactive UEs, ifSI request is not acknowledged, before send another SI request, UE needs to check if the concern SI is available in SIB1 due to the request of other UEs..
Proposal 1 RAN2 confirm that RRC layer initiates the MSG1-based SI request.

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

Proposal 3 RAN2 to agree that SI prohibit timer is introduced for MSG1 and MSG3 based SI request  to suppress UE to generate frequent SI request signalling.

Proposal 4 RAN2 to agree that SI prohibit timer is maintained in RRC layer.

Proposal 5 The SI prohibit timer is configured by RRC.
Proposal 6 The SI prohibit timer is started when SI request is initiated and stopped when the request SI has been available or the SI request has been acknowledged.
Proposal 7 When the timer expires, SI request can be triggered UE still need the SI on the concern cell.
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