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This document addresses a collection of open issues from the discussion of on-demand system information in RRC_CONNECTED.  The topics have generally been touched on in the email discussion from [1] but not all issues have been concluded.
In the discussion section below we address the following issues:
1. Requesting SIB9
2. Repeated request from the UE
3. Support indication from the network
4. Triggering conditions for SIB acquisition
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]Discussion
Requesting SIB9
Thus far, there has been an assumption in the discussion of SIB9 that it only needs to be requested (potentially) for IIoT use cases, and that if the IIoT work item determines that it is not needed by UEs in RRC_CONNECTED, it need not be distributed by the on-demand mechanism.  However, SIB9 has an intentionally open-ended set of applications, as indicated in the NOTE in the IE header:
	[bookmark: _Toc20425928][bookmark: _Toc29321324]–	SIB9
SIB9 contains information related to GPS time and Coordinated Universal Time (UTC). The UE may use the parameters provided in this system information block to obtain the UTC, the GPS and the local time.
NOTE:	The UE may use the time information for numerous purposes, possibly involving upper layers e.g. to assist GPS initialisation, to synchronise the UE clock.



The use for GPS initialisation is particularly applicable in connected mode where most positioning occurs.  When the UE triggers GPS initialisation in a network where SIB9 is sent on demand, it could be expected to request SIB9 for assistance, and if this option is not available, GPS performance will suffer.
On the other hand, there is no significant impact to support SIB9 delivery on demand (in a network that supports the on-demand feature in the first place); the specification impact is only the inclusion of SIB9 in the enumeration of requestable SIBs, while for the implementation, a network that sets SIB9’s scheduling to notBroadcasting must already be able to trigger SIB9 transmission on demand for idle/inactive UEs, and the impact of adding connected-mode support is just to pack the SIB in an RRCReconfiguration message rather than a SystemInformation message.  Accordingly, we suggest that there is no good reason not to support the request of SIB9 in connected mode. 
Proposal 1: It should be possible for the UE in RRC_CONNECTED to request SIB9, irrespective of the relation to IIoT.
Repeated request from the UE
When the UE sends a request for an on-demand SIB but does not receive it, it is not useful to repeat the request.  As noted in discussion during RAN2#109-e and in the subsequent email discussion summarised in [1], the signalling for the request and response uses RLC AM, so the UE knows that its request was delivered and that it would have received any reply; thus a failure to receive the SIB reflects a network that has determined not to reply to the request (we assume there is a notification from the network to indicate if it supports the feature, so the UE knows if it faces a network that does not support it).  In this case, repeating the request will not make the network change its mind.
The request for the SIB was triggered by some requirement, e.g. a positioning operation resulting in a request for a posSIB; if the UE is not going to receive the requested SIB, it needs to declare failure to the requesting operation.  (The implications of “failure” will depend on the nature of the request—for example, in the positioning case, the positioning upper layers might react by triggering a unicast request for the needed assistance data to the LMF instead of acquiring it from the system information.)  It does not make sense for the UE implementation to delay this declaration in order to make a futile re-request, and so there seems to be no motivation for a UE implementation to repeat the request message unless a new triggering event occurs.
Accordingly, we suggest that the behaviour when the network does not provide the requested SIB can be left to UE implementation, without a need for a prohibit timer and without a concern that the UE will abuse the mechanism.
Proposal 2: The handling of the case where the requested SIB is not delivered is left to UE implementation.
If there is serious concern about a bad UE implementation for this case, it would be possible to specify that the UE does not repeat the request for a single triggering event—however, it should be borne in mind that the triggering event is often outside the scope of the AS specifications, so such a requirement may not really be enforceable.
Support indication from the network
New features in Rel-16 are generally supposed to be optional on both the network and the UE.  For a SIB set to notBroadcasting and required by the UE for an operation in connected mode, if the network does not support the on-demand feature, the requesting operation should fail.  As in the previous section, the meaning of “fail” depends on the nature of the operation.
The UE can always make the request and wait to find out that no reply is forthcoming in a reasonable time (“reasonable” could be specified or determined by the UE implementation), but this adds needless delay as well as resulting in a useless uplink transmission—if the UE knows in advance that the network does not support on-demand SI in RRC_CONNECTED, it can skip the request message and immediately declare failure to the requesting operation.
In addition, there is no significant cost to sending a support indication from the network.  In [1] it was suggested that this could be done either in SIB1 or in the RRCReconfiguration, but we see no value in adding it to SIB1.  The support indication is only needed for UEs in RRC_CONNECTED, and putting it in SIB1 would (1) add a bit to SIB1, (2) force the network to keep UEs with no CSS updated with the contents of SIB1, and (3) achieve no benefit from making the information available to idle/inactive UEs.  Thus we do not see a reason to include the indication in SIB1; rather, it should be included in the reconfiguration message, where it is available to RRC_CONNECTED UEs.
Proposal 3: The network indicates in the RRCReconfiguration message if it supports on-demand SI requests in connected mode.
Triggering conditions for SIB acquisition
The need for the requested SIB could typically be expected to proceed from an application-specific trigger, e.g. positioning upper layers triggering a positioning operation.  This is different from the Rel-15 situation where the trigger for acquiring a SIB is that it is needed to operate in the cell.  As noted by some companies in [1], this means that the current specification text that controls SIB acquisition may not be appropriate.  The current language governing the acquisition of a SIB (section 5.2.2.2.1 of 38.331) is as follows:
	The UE shall apply the SI acquisition procedure as defined in clause 5.2.2.3 upon cell selection (e.g. upon power on), cell-reselection, return from out of coverage, after reconfiguration with sync completion, after entering the network from another RAT, upon receiving an indication that the system information has changed, upon receiving a PWS notification, upon receiving a positioning request from upper layers; and whenever the UE does not have a valid version of a stored SIB.



The description in section 5.2.2.3 includes a subsection on “Request for on demand system information in RRC_CONNECTED” (section 5.2.2.3.5), so we interpret that the positioning case is already properly covered: The UE is triggered to “apply the SI acquisition procedure” upon receiving the positioning request, and the SI acquisition procedure (really a set of procedures covering different cases) includes the request for on-demand SI in RRC_CONNECTED.
One way to generalise this paragraph would be to remove “positioning”, so that a request of any type from upper layers can cause acquisition of the needed SI.  (For clarity, it might be desirable to keep positioning as an example.)  However, this does not address all cases; for instance, the V2X procedures include requirements to ensure having a “valid version of SIB12” (e.g. section 5.8.3.2).  In this situation, the need for the SIB would proceed from a requirement in an AS spec (rather than a request from upper layers), and it is not covered by the requirement to have a valid version of a stored SIB (since the SIB may not have been previously stored when the UE did not have a requirement for it).  One way to resolve such issues would be to expand the final item to “whenever the UE does not have a valid version of a stored or required SIB”.
Proposal 4: Capture that the UE may request SI in connected mode due to a (general) request from upper layers, or due to not having a valid version of a required SIB.
A suggested modification of the paragraph above is as follows:
	The UE shall apply the SI acquisition procedure as defined in clause 5.2.2.3 upon cell selection (e.g. upon power on), cell-reselection, return from out of coverage, after reconfiguration with sync completion, after entering the network from another RAT, upon receiving an indication that the system information has changed, upon receiving a PWS notification, upon receiving a request (e.g., a positioning request) from upper layers; and whenever the UE does not have a valid version of a stored or required SIB.



Conclusion
This document promulgated the following proposals:
Proposal 1: It should be possible for the UE in RRC_CONNECTED to request SIB9, irrespective of the relation to IIoT.
Proposal 2: The handling of the case where the requested SIB is not delivered is left to UE implementation.
Proposal 3: The network indicates in the RRCReconfiguration message if it supports on-demand SI requests in connected mode.
Proposal 4: Capture that the UE may request SI in connected mode due to a (general) request from upper layers, or due to not having a valid version of a required SIB.
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