3GPP TSG RAN WG2 Meeting #98
R2-1705172
Hangzhou, China, 15th - 19th May 2017
Agenda item:
10.4.1.5
Source: 
Huawei, HiSilicon

Title: 
UE Operations after On-demand SI request
Document for:
Discussion and Decision
1   Introduction
Last RAN2#97bis meeting made the following agreements regarding SI in NR [1]. 
	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

FFS whether the request delivered in MSG 3 can be used for unicast delivery or for delivery of SI by dedicated signalling after a transition into connected, or other options


In this contribution, we discuss the UE operation after sends the on demand request.
2   Discussion
In addition to above agreements, in previous RAN2#97 meeting, there is a following agreement:
If minimum SI indicates that a SIB is not broadcasted, then UE does not assume that this SIB is a periodically broadcasted in its SI-Window at every SI-Period. Therefore the UE may send an SI request to receive this SIB. After sending the SI request, for receiving the requested SIB, UE monitors the SI window of requested SIB in one or more SI periods of that SIB.
Obviously, it is agreed the UE monitors the delivery of the requested SI in broadcast mode. Moreover, it has already been agreed that both broadcast and dedicated deliveries are supported for the on-demand SI.  All above agreements need to be taken into the study of the FFS, whether the request delivered in MSG 3 can be used for unicast delivery or for delivery of SI by dedicated signalling after a transition into connected or other options.  And this FFS is obviously for the UE in idle mode or inactive mode.
Observation 1: it is already agreed the UE monitors the delivery of the requested SI in broadcast mode.
Hence, for the UE in idle mode or inactive mode, firstly the possible options of operations after UE requested SI can be summarized as the following:
1) The MSG 3 can only trigger the gNB to delivery other SI via broadcast manner. The UE only need monitor the SI window of requested SIB in one or more SI periods of that SIB, encoded by SI-RNTI. 
2) The MSG 3 can trigger the gNB to delivery other SI via broadcast manner and unicast manner. The UE need monitor the SI window of requested SIB in one or more SI periods of that SIB, encoded by both SI-RNTI. In addition, the UE need monitor the PDCCH-like signalling for the unicast delivery by temporary C-RNTI indicated in MSG 2 or stored in the UE AS context on the subsequent subframes after SI request is made. 
3) The UE need perform a state transition to enter into a RRC connected mode firstly. Then the UE can monitor the PDCCH-like signalling for the dedicated signalling by C-RNTI on the subsequent subframes after SI request is made. 
Besides, in previous RAN2#95bis meeting, there is a following agreement [4]:

 2: Request of the other SI by idle and “new state” UE should be performed without state transition.
Therefore, the option 3) that delivery of SI by dedicated signalling after a transition into connected is conflict with the above agreement and it can be excluded.

Observation 2: the option 3) that delivery of SI by dedicated signalling after a transition into connected is conflict with the previous agreement and it can be excluded.
A key issue in the SI delivery is there is a tradeoff between minimum signalling load of the gNB and minimum impact on other UE without demand of the requested other SI. Hence, as analysis in our previous document [3] , to achieve the optimum performance, the gNB can maintain a SI-request window, and it makes decision on SI transmission mode depending on the amount of the SI request message. So to speak, if the amount of the SI request message is above a threshold, the network will broadcast the specific SI on the resource in the scheduling information. Otherwise, it will transmit the specific SI in dedicated manner. This operation is shown in fig. 1, and the different colour blocks means different types of SI. Although this depends on network implementation, this mechanism will impact on the requested UE’s behaviour for SI reception.
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Fig. 1 Illustration of On-demand SI delivery triggered by UE
Observation 3: the option 2) that the MSG 3 is allowed to trigger the gNB to delivery other SI via broadcast manner and unicast manner can achieve optimum performance between minimum signalling load for the gNB and minimum impact on other UE without demand for the requested SI.
Therefore, it is proposed:
Proposal 1: The MSG 3 can trigger the gNB to delivery other SI via broadcast manner and unicast manner. 
Proposal 2: For MSG3 based approach, the UE in RRC_Idle and RRC_Inactive needs monitor the SI window of requested SIB in one or more SI periods of that SIB, encoded by both SI-RNTI. In addition, the UE needs monitor the PDCCH-like signalling for the unicast delivery by temporary C-RNTI indicated in MSG 2 or stored in the UE AS context on the subsequent subframes after SI request is made. 
On the other hand, the tradeoff between minimum signalling load for the gNB and minimum impact on other UE without demand for the requested SI also exists for the connected UE.
Therefore, it is proposed:
Proposal 3: For MSG3 based approach, the UE in RRC_Connected needs to monitor the SI window of the requested SIB in one or more SI periods, encoded by SI-RNTI. In addition, the UE needs to monitor the PDCCH-like signalling for the dedicated signalling by C-RNTI on the subsequent subframes after SI request is made.
Additionally, it has been agreed that for idle and inactive mode, there will be network control whether MSG1 or MSG3 can be used to transmit SI request. Besides, for active UE, it is possible that the active UE may be not synchronized with the network or not configured with UL grant. It is reasonable that the active UE without UL grant or synchronization to send the other SI request via MSG1 based solution.
Proposal 4: For UE in RRC_Connected, MSG3 based request of other SI is preferred and MSG1 based solutions can also be supported.
If the PRACH preamble and/or PRACH resource for other SI request exists, then MSG1 is used. Although the FFS is for MSG3 and all above analysis is referred to SI request via MSG 3, the similar issue also related to MSG1. As analysis in our previous document [5], upon receiving MSG 1 where UE transmits PRACH preamble specific to SI or set of SI, gNB can directly send the requested SI to UE in random access response message or just broadcast the requested SI.
Observation 4: In case of MSG 1 is used for SI requesting, gNB can directly send the requested SI to UE in random access response message or just broadcast the requested SI. Hence, the similar issue also related to MSG1.
Proposal 5: In case of MSG 1 is used for SI requesting, the UE needs monitor the SI window of requested SIB in one or more SI periods of that SIB, encoded by both SI-RNTI. In addition, the UE needs monitor the PDCCH-like signalling by RA-RNTI. 
3   Conclusion
This paper analyses the indications needed for UE to monitor and acquire on-demand system informations, and arrives at the following proposals. 
Observation 1: it is already agreed the UE monitors the delivery of the requested SI in broadcast mode.
Observation 2: the option 3) that delivery of SI by dedicated signalling after a transition into connected is conflict with the previous agreement and it can be excluded.
Observation 3: the option 2) that the MSG 3 is allowed to trigger the gNB to delivery other SI via broadcast manner and unicast manner can achieve optimum performance between minimum signalling load for the gNB and minimum impact on other UE without demand for the requested SI.
Proposal 1: The MSG 3 can trigger the gNB to delivery other SI via broadcast manner and unicast manner. 
Proposal 2: For MSG3 based approach, the UE in RRC_Idle and RRC_Inactive needs monitor the SI window of requested SIB in one or more SI periods of that SIB, encoded by both SI-RNTI. In addition, the UE needs monitor the PDCCH-like signalling for the unicast delivery by temporary C-RNTI indicated in MSG 2 or stored in the UE AS context on the subsequent subframes after SI request is made. 
Proposal 3: For MSG3 based approach, the UE in RRC_Connected needs to monitor the SI window of the requested SIB in one or more SI periods, encoded by SI-RNTI. In addition, the UE needs to monitor the PDCCH-like signalling for the dedicated signalling by C-RNTI on the subsequent subframes after SI request is made.
Proposal 4: For UE in RRC_Connected, MSG3 based request of other SI is preferred and MSG1 based solutions can also be supported.
Observation 4: In case of MSG 1 is used for SI requesting, gNB can directly send the requested SI to UE in random access response message or just broadcast the requested SI. Hence, the similar issue also related to MSG1.
Proposal 5: In case of MSG 1 is used for SI requesting, the UE needs monitor the SI window of requested SIB in one or more SI periods of that SIB, encoded by both SI-RNTI. In addition, the UE needs monitor the PDCCH-like signalling by RA-RNTI. 
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