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1. Introduction
There was some initial discussion of the functionality partition for paging between CU and DU at the RAN3 ad-hoc in June 2017. This paper further considers this topic. Note that in the absence of RAN2 details, the analysis is fully based on LTE as a precedent.
2. Discussion of paging functionality 
In LTE, the eNB receives the S1 paging message which provides information required to construct the actual RRC Paging message to be received by the UE, as well as information required to know when the UE is actually monitoring for paging. The eNB needs further to combine this information with local knowledge of e.g. default DRX, SFN cycle, number of paging narrowbands or carriers, nB, etc.
With the introduction of F1, we know that the CU will be the receiver of the NGAP paging message. Further, the CU contains the RRC layer, and so it would make sense in principle that the CU constructs the RRC Paging message.
On the other hand, it should be considered that there is a tight connection between the construction of the Paging message (which enables multiplexing of several paging records for multiple UEs), and the actual scheduling of paging occasions as described in TS 36.304. Scheduling is generally a function of the DU. For example, in case of congestion, it may be more efficient if the DU is provided the information required to calculate the paging occasions, and it is then allowed to make paging scheduling decisions. Also in this case, the DU will not need to exchange information with the CU on some parameters related to paging management e.g. Nb, Nn.
Then all that is required is that the DU is provided with the information received over NG-c which is relevant to the calculation of PO/PF/PNB i.e. UE Identity Index Value and UE’s paging DRX. Other relevant information can be considered on case-by-case basis e.g.

· Paging priority (received from CN) should be passed to the DU

· TAI list is FFS (further considered below).

· eDRX parameters (if applicable) are also FFS

Proposal 1: The DU is in charge of calculating when to page, and assigning paging resources for each request, based on data provided by the CU. Paging management parameters e.g. default DRX, Nb, Nn are configured in the DU.

If we go in this direction, then it also makes sense that the Paging message is constructed by the DU. This gives the DU control over the scheduling and avoids the need for the CU to be aware of frame timing in each DU. The problem with this approach is that the DU now needs to have the capability to construct this RRC message. However this does not impact the general principle that the RRC layer resides in the CU, since the functionality related to paging is quite limited and stand-alone.
Proposal 2: The DU constructs the RRC paging message.

Notifications: in LTE, paging messages can also be used for notification of a change in e.g. system information, warning messages, or EAB. In this case, either the CU or DU can construct the message but it is not clear which node will be aware of the changes. For example, warning message changes must anyway go via the CU; but it is possible that some system information changes could be implemented by the DU.
However, we could assume that even when the CU is the cause of a change, the DU will be requested to initiate notification. Such an option could be added to the F1 paging message if needed (i.e. the paging message might not include a UE ID).

Proposal 3: The F1 paging message is generalized to enable the CU to request the DU to include notifications if needed (e.g. of warning broadcasts).
It is also interesting to consider how this split works for the case of IEs such as UE Radio Capability for Paging, and Assistance Data for Paging. Note that we are not necessarily suggesting that such IEs be automatically transposed to NR, but just using them as examples to test the application of the above proposals.
The UE Radio Capability for Paging IE is designed to be transparent to the CN and easily expandable in RRC. This however means that it will be decoded by the CU, if the DU has no RRC decoding capability. Today this means that the CU would receive for example:
· List of UE supported frequency bands

· UE category or CE support (CE mode A, CE mode B)

Some of these would not need to be passed to the DU; for example, if the CU knows the channel number of each cell, obviously it can do the required filtering. However, if a DU comprises cells with bands both supported and not supported by the DU, then this is no longer clear. On the other hand, the DU may need to be aware of UE category, or CE mode (or NR equivalents, if defined).
In the case of the Assistance Data for Paging, the CU could optionally pass this information to the DU. Still case by case analysis is required. For example, selective paging based on paging attempt number may become quite complex if there are 3 levels of selectivity (e.g. at CN, in CU and in DU).  A possible solution would be to leave control of which cells to page to the CU in general, since the CU has more visibility of the available options.
Regarding Coverage Enhancement, the CE level is also RRC encoded and would require “translation” at the CU for passing the information to DUs, however this should not be a problem.

Observation 1: Different features require separate CU/DU split analysis, however there seems to be no bottleneck with the approach in P1 and P2. Assistance information can be added as needed to the F1 paging message.
Observation 2: It may be useful to allow the CU to have control of which cells are to be paged; this implies that the CU handles e.g. band-selective paging, paging based on recommended cells, and also TAI selectivity i.e. none of the associated parameters need be passed to the DU (only a cell list).
Proposal 4: Adopt as working assumption that the F1 paging message provides an optional “cell list” to the DU.

3. Conclusions

The following proposals and observations are put forward following the discussion:
Proposal 1: The DU is in charge of calculating when to page, and assigning paging resources for each request, based on data provided by the CU. Paging management parameters e.g. default DRX, Nb, Nn are configured in the DU.

Proposal 2: The DU constructs the RRC paging message.

Proposal 3: The F1 paging message is generalized to enable the CU to request the DU to include notifications  if needed (e.g. of warning broadcasts).
Observation 1: Different features require separate CU/DU split analysis, however there seems to be no bottleneck with the approach in P1 and P2. Assistance information can be added as needed to the F1 paging message.
Observation 2: It may be useful to allow the CU to have control of which cells are to be paged; this implies that the CU handles e.g. band-selective paging, paging based on recommended cells, and also TAI selectivity i.e. none of the associated parameters need be passed to the DU (only a cell list).
Proposal 4: Adopt as working assumption that the F1 paging message provides an optional “cell list” to the DU.
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