
3GPP TSG-RAN WG2 Meeting #101	                                                    R2-1801838
Athens, Greece, 26th February - 2nd March 2018                         

Source:	CATT 
[bookmark: Title]Title:	Issues on RX Beam Sweeping for Paging
[bookmark: Source]Agenda Item:	10.4.5.6
[bookmark: DocumentFor]Document for:	Discussion and Decision

Introduction
In RAN1 NR AdHoc #1801 meeting, some agreements have been made on paging design [1], details are as followed:
Agreements:
· To adopt the TP for Section 5.1 of TS38.214:
When receiving PDSCH for RMSI or broadcasted Other System Info or paging the UE may assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to [spatial RX parameters].

Agreements:
· The association between actual transmitted SSB and the monitoring window of PDCCH containing the Paging DCI and the broadcast OSI DCI can be respectively configured via RMSI.
· It is up to RAN2 on how to do the above configuration. Send an LS to RAN2 (R1-1801248, which is approved and final LS is in R1-1801280)
· The default association between SSB index and monitoring window of PDCCH containing a Paging DCI and a broadcast OSI DCI is same as that between SSB index and its RMSI monitoring window.
In this contribution, we’d like to focus on the determination of RX beam for receiving paging.
Paging Reception
In RAN2 #97 meeting, NR paging was discussed and the following agreements were reached:
Agreements
1:  UE in RRC_IDLE and RRC_INACTVE state monitors paging/notification every DRX cycle. 
2:  UE monitors one paging occasion per DRX cycle. Paging occasion is the time interval over which a paging message is transmitted by gNB. 
3:  The length of DRX cycle is configurable. A default DRX cycle length is provided in system information. Additionally, a UE specific DRX cycle length can also be provided to UE in dedicated signaling.
4:  The number of paging occasions in the DRX cycle is configurable and provided in system information.
5:  If multiple paging occasions are configured by network in the DRX cycle then UEs can be distributed to these paging occasions based on UE ID.
6:  RAN2 understanding is that paging can be transmitted at least using beam sweeping (content of paging may be a paging indicator or the paging message, FFS)
[bookmark: OLE_LINK7]7:  Paging occasion can consists of multiple time slots (e.g. subframe or OFDM symbol). (Multiple time slots enable transmission of paging using a different set of DL TX beam(s) in each time slot, or could enable repetition - RAN1 decision).
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK3][bookmark: OLE_LINK4]8:  The number of time slots in a paging occasion is provided in system information.

From the above agreements of RAN1, we know there has QCL between SS Blocks, Paging DCIs and Paging Messages which means UE is not required to soft combine multiple Paging DCIs within one PO. In order to get the QCL information, UE should wake up and receive the cell defining SSB before its specific PO.
Observation 1: UE shall wake up before its specific PO and receive the cell defining SSB to get the QCL between SS Blocks, paging DCIs and paging messages.
In LTE, when a UE wakes up from long sleep for a paging occasion, synchronization is needed.
Observation 2: In LTE, when a UE wakes up from long sleep for a paging occasion, synchronization is needed.
We think in some cases one procedure can simultaneously cover the requirements in observation 1 and observation 2.
Proposal 1: when UE wakes up before its specific PO to get the QCL between SS Blocks, paging DCIs and paging messages, UE can at least reuse the same procedure to achieve pre-synchronization.
Proposal 2: UE can get the QCL between SS Blocks, paging DCIs and paging messages at least by receiving the nearest cell defining SSB before its specific PO.
In RAN2 NR AdHoc 1801 meeting [2], we have agreed from RAN2 understanding for paging in multi-beam operation TX beam sweeping can be performed in paging occasion. Paging transmission from each TX beam is not repeated for RX beam sweeping at UE, which means UE can’t determinate its RX beam during its specific PO. UE RX beam determination can at least reuse the QCL derivation procedure.
Proposal 3: UE can determinate its RX beam at least by receiving the nearest cell defining SSB before its specific PO.
Conclusion
Observation 1: UE shall wake up before its specific PO and receive the cell defining SSB to get the QCL between SS Blocks, paging DCIs and paging messages.
Observation 2: In LTE, when a UE wakes up from long sleep for a paging occasion, synchronization is needed.
Proposal 1: when UE wakes up before its specific PO to get the QCL between SS Blocks, paging DCIs and paging messages, UE can at least reuse the same procedure to achieve pre-synchronization.
Proposal 2: UE can get the QCL between SS Blocks, paging DCIs and paging messages at least by receiving the nearest cell defining SSB before its specific PO.
Proposal 3: UE can determinate its RX beam at least by receiving the nearest cell defining SSB before its specific PO.
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