3GPP TSG-RAN WG2 meeting #98                                          R2-1704675
Hangzhou, China, 15th – 19th May 2017

Agenda item:
10.4.1.5
Source:
ZTE
Title:
On-demand SI Error handing

Document for:
Discussion and Decision
1 Introduction 

There are many discussions about the on-demand SI in the previous meetings, and in the latest RAN2 #97bis meeting, the following agreements have been made:
Agreements for on demand request of broadcast SI transmission.

1:
For idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request.

2: 
If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is included in minimum SI then SI request is indicated using MSG 1. 

3:  If the PRACH preamble and/or PRACH resource specific to each SIB or set of SIBs which the UE needs to acquire is not included in minimum SI then SI request is included in MSG3.

FFS Error handing in case SI is not received

In this contribution, we will discuss this error handing related FFS issue based on the above agreements. 

2 Discussions

In this section, we first analyze some issues in each SI request procedure, and then describe the normal procedure for each solution, and based on which we further discuss error handing schemes.

2.1 Procedures 

In this section, we will be focusing on the normal procedure for each scheme. Before discussing the detail procedure, we should analyze the following problems.

(1) Whether the gNB needs to response to the Msg1/Msg3 that is only triggered by SI request? 

For this problem, if only one SI is requested in the Msg1/Msg3, the UE can send the SI-Request on the available slot which is close to the requested SI transmission occasion, and then UE can take the received SI as the response.  But for some abnormal cases that the gNB failed to detect the preamble, the UE can only try to send preamble again after the first SI occasion, so it will increase the SI acquisition latency to some extent.

Observation 1: if only one SI is requested in the Msg1/Msg3, though the UE can take the received SI as the response, it may increase UE’s SI acquisition latency in some abnormal cases.

For the cases that the UE wants to request more than one SI, the UE can’t know whether the gNB has received its SI request without response, so the UE has to wait for the longest period before the next action. Even though the current broadcasting indication is contained in the Minimum SI as discussed in another issue, it will still lead about one period delay in the worst situation as shown in Fig 2. In Fig 2(a), w/o the response mechanism the UE can’t confirm whether the gNB has received the preamble, it has to receive the next MSI first as step3 and resend the preamble at step4 if the desired SI is not indicated in the MSI. So the UE can’t get the SI3 until slot g (AS depicted in Fig1). In Fig 2(b), with the response mechanism, the UE can resend the preamble at slot c and get SI3 at slot e, which is one period earlier than that in figure 2(a).
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Fig1: SI scheduling
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Fig 2: Abnormal cases with and without Response

Observation 2: If more than one SIs is requested in the Msg1/Msg3, without the corresponding response it may increase the UE’s SIs acquisition latency in some abnormal cases.  

According to the above observations, we can get the following proposal:

Proposal 1:  The gNB should send a response to the SI-Request for both the Msg1 based and Msg3 based solution.
(2) How to response the Msg1/Msg3 that is only triggered by SI request?
As we all know, in the legacy random access procedure, the RARs will be sent with different RAPID sub-headers as response to the different preambles. For the msg3, a contention resolution which contains only one UE-ID is sent to the UEs, and only the UE with the matched UE-ID can go on its RRC connection procedure. However, when it comes to the SI- triggered random access procedure, for the Msg1 based solution, UE won’t send Msg3, so it doesn’t need the Time Alignment and UL grant information anymore. Similarly, for the Msg3 based solution, though the legacy RAR is still needed for the purpose of Msg3 transmission, the contention resolution isn’t needed anymore because the UE wouldn’t transfer to the connected state.

Observation 3: For the Msg1 based solution, the MAC CEs in the legacy RAR is useless. For the Msg3 based solution, the RAR is still needed for the purpose of Msg3 transmission, but the contention resolution can’t be taken as the response to the Msg3 anymore.
For the SI-Triggered random access procedure, the UE only concerns whether the requested SIs would be broadcasted or not. Therefore the corresponding response should contain the SI-Bitmap in a Mac control element (MCE) at least. Besides the currently broadcasting SIs, the SIs that are to be broadcasted should also be contained in this SI-Bitmap.  For the Msg1 based solution, the gNB can send this MCE as RAR on receiving the preamble. And for the Msg3 based solution, the gNB can send this MCE as Msg4. Furthermore, if the gNB received more than one SI-Request before sending this response, the gNB can send only one MCE which contains all of requested SIs. In other words, this MCE is broadcasted to all of the requesting UEs instead of uni-casting to some certain UEs. 

Proposal 2: For the Msg1 based solution, the gNB can send a SI-Bitmap as RAR on receiving the preamble. And for the Msg3 based solution, the gNB can send this SI-Bitmap as Msg4.
According to the above discussion, we can draw the following two normal procedures. The first one is Msg1 based and the second one is Msg3 based.
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Fig 3: Normal Procedure for Msg1 based solution               Fig 4: Normal Procedure for Msg3 based solution
2.2 Error handing scheme

In the above section, we have described the normal procedures for each scheme. In this section, we will discuss the error handing for the abnormal cases. According to the Fig3 and Fig4, we can briefly divide the whole procedure into two parts: RA part and SIs Receiving part. In the RA part, there are two main abnormal cases as follow:

1) The UE failed to receive the MCE or none of the requested SI is indicated in the MCE;

2) The MCE indicates only part of the requested SIs.
For the first one, the UE should resend the Msg1/Msg3 immediately (if there is no Back-off Indicator). For the second one, to reduce the SI acquisition latency, the UE send a new preamble and try to receive the indicated SIs at the same time. That is, there may be an overlap between these two parts.
In the SI-Receiving part, the main abnormal case is that the UE can’t detect the requested SIs indicated in the MCE. In the following sections, we will process these abnormal cases for both Ms1 based and Msg 3 based solution.
2.2.1 Error handling for the Msg1 based solution

For the Msg1 based solution, in the RA part and/or the overlap part, if the abnormal cases happened, the UE will resend the preamble. We can reuse the PREAMBLE_TRANSMISSION_COUNTER, the preambleTransMax and powerRampingStep in LTE to manage this RA procedure as shown in Fig 5 Step1 to Step5. When the MCE in RAR indicates all the requested SI before the PREAMBLE_TRANSMISSION_COUNTER reached the max value, the UE should consider the RA procedure successfully completed as shown in step 9, reset all the RA related parameters and begin to receive all the indicated SIs according to the scheduling information. Otherwize, the UE should consider this RA procedure failed and reset the PREAMBLE_TRANSMISSION_COUNTER .
Proposal3: The PREAMBLE_TRANSMISSION_COUNTER, the preambleTransMax and powerRampingStep in LTE can be reused for the Msg1 based solution.
If the RA procedure failed, the UE should trigger a new round of  RA procedure after a certain timer expiry as shown in Fig 5 Step 8. And the period of this timer should be configured by the gNB. For the SI receiving part, if UE can’t detect the requested SIs indicated in the MCE, the UE should also trigger a new round RA procedure after the longest receiving period. The gNB should configure a maximum numer to restrict the attempt rounds.
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Fig 5: Error handing for Msg1 based solution
Proposal 4: For the Msg1 based solution, if the RA procedure failed or UE can’t detect all requested SIs in SI receiving part, the UE should trigger a new round RA procedure. The gNB should configure a maximum number to restrict the attempt rounds and a timer period to control the attempt interval.
However if the attempt round has reached the maximum value and the UE hasn’t received all the requested SI, the UE should consider this SI-Request procedure failed and reset all the related parameters. Besides, the UE should give some punishment to this bad record cell to avoid unnecessary re-attempt. The UE can consider this cell as barred for a fixed time (e.g. 300s) or lower down the priority of this cell according to the importance of the requested SI and UE current demands.
Proposal 5: If the attempt rounds reached the maximum value, the UE can consider this cell as barred for a fixed time (e.g. 300s) or lower down the priority of this cell.
2.2.2 Error handling for the Msg3 based solution

For the Msg3 based solution, in the RA part and/or overlap part, if the UE can’t receive the expected Msg4 (MCE with SI-Bitmap), or the received Msg4 contains only part or none of the requested SIs, the UE should consider the current RA procedure failed. Then the problem is when to trigger another round RA procedure. There are two options:
Opt1: Trigger a new round RA procedure immediately
Opt2: Trigger a new round of  RA procedure after a certain timer expiry
As shown in Table 1, Opt1 can reduce SI acquisition latency at the cost of high RACH load and conflict possibility. Therefore we prefer to adopt Opt2 for the Msg3 based solution. And similar to Msg1 based solution, a maximum number should be configured by the gNB to restrict the attempt rounds.
For the SI receiving part, similar to Msg1 based solution, if UE can’t detect the requested SIs indicated in the MCE, the UE should trigger a new round RA procedure after the longest receiving period.  And if the attempt rounds have reached the maximum value, the same action should be adopted as in the Msg1 based solution.
Table 1: Opt1VS Opt2
	
	Opt1
	Opt1

	SI Acquisition Latency
	Low
((
	High
((

	RACH Load
	High in a short time
(
	Low in a short time
(

	Conflict possibility
	High  (
	Low (


Proposal 6: The suggestions in the proposal 4 and proposal 5 should also be adopted in the Msg3 based solution.
3 Conclusion 

Observation 1: If only one SI is requested in the Msg1/Msg3, though the UE can take the received SI as the 
            response, it may increase UE’s SI acquisition latency in some abnormal cases.

Observation 2: If more than one SIs is requested in the Msg1/Msg3, without the corresponding response it 
            may increase the UE’s SIs acquisition latency in some abnormal cases.
Observation 3: For the Msg1 based solution, the MAC CEs in the legacy RAR is useless. For the Msg3 
             based solution, the RAR is still needed for the purpose of Msg3 transmission, but the           
             contention resolution can’t be taken as the response to the Msg3 anymore.
Proposal 1: The gNB should send a response to the SI-Request for both the Msg1 based and Msg3 based 
        solution.
Proposal 2: For the Msg1 based solution, the gNB can send a SI-Bitmap as RAR on receiving the preamble. 
      And for the Msg3 based solution, the gNB can send this SI-Bitmap as Msg4.

Proposal3: The PREAMBLE_TRANSMISSION_COUNTER, the preambleTransMax and powerRampingStep 
      in LTE can be reused for the Msg1 based solution.
Proposal 4: For the Msg1 based solution, if the RA procedure failed or UE can’t detect all requested SIs in SI 
      receiving part, the UE should trigger a new round RA procedure. The gNB should configure a 
      maximum number to restrict the attempt rounds and a timer period to control the attempt 
      interval.
Proposal 5: For Msg1 based solution, if the attempt rounds reached the maximum value, the UE can consider     
       this cell as barred for a fixed time (e.g. 300s) or lower down the priority of this cell.
Proposal 6: The suggestions in the proposal 4 and proposal 5 should also be adopted in the Msg3 based 
       solution.
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