Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 Meeting 91
R1-1719560           
Reno, USA, November 27th – December 1st, 2017
Agenda Item:
7.1.3
Source: 
MediaTek Inc.
Title:  
Discussion on paging design
Document for:
Discussion/Decision
1 Introduction
In the past meetings, the following agreements were reached in [1] as extracted below:
	Agreements:

· At least some parameters for Paging Occasions are explicitly signalled. 

· RAN1 understands this includes at least periodicity for the UE to monitor the paging scheduling DCI.

· Up to RAN2 to decide whether the above such information is in RMSI or OSI

· FFS: whether to support FDM of Paging Occasions and it’s configuration 

Agreements:

· UE may assume QCL between SS Blocks, Paging DCIs and Paging Messages

· FFS: The details on the associations between SS blocks and possible subsets of Paging DCI/Messages.

Agreements:

· NR supports both slot and non slot based PDSCH  transmissions for Paging delivery

· For the non-slot based transmission, 2, 4 and 7 OFDM-symbol duration for the Paging PDSCH is supported

· FFS: Support of non-slot for PDCCH for Paging delivery




In this contribution, we provide the discussion and analysis to address above issues.  
To be noted, this paper is updated from paper R1-1718332 submitted in RAN1 90bis.

2 Discussion
2.1 PO consideration

For paging reception after long DRX, pre-sync is necessary which is likely based on SS block if SS block is QCLed with paging. Besides, SS block will also be used for at least one round of RRM measurement within DRX cycle. Moreover, UE also needs to perform best beam identification before paging reception, which may also rely on the SS block. So it can be observed that SS block is playing the role for paging reception: 

· Pre-sync based on SS block before paging reception

· Best beam identification based on SS block before paging reception only in the best beam

On the other hand, the interval between paging and SS block will have the impact on UE processing and power consumption. As indicated in Figure 1, we may need to discuss the possible range for value X taking into account the efficiency and power consumption.  

X ms: the gap between the SS block location in the last beam and the PO in the first beam. If X=0ms, it is FDMed between SS burst set. 
· X should be: Pre-sync_time =< X <= SS_burst_set_period

· If X is too short, e.g., X=0, there is no time for pre-sync based on SS block, the large buffer is needed for data dump.

· If X is too large, e.g., X = SS burst set period, there is the power consumption issue due to wake-up twice and the validity issue for SS block based best beam tracking. 
X is smaller than 20ms is preferred considering UE may take around 30ms for sleeping again. Besides, the minimum interval between the last SS block and first PO should be 1ms considering UE processing time to complete pre-sync and settle-down L1 pre-sync parameters before paging reception.
Besides, less than 80ms period for SS burst set associated with PO is preferred considering the pre-sync quality and best beam validity. 160ms is too large to guarantee the pre-sync performance especially for HST scenario. 
Proposal 1: The minimum interval between the last SS block location and the first PO should be 1ms for UE to complete pre-sync and settle-down L1 pre-sync parameters before Paging reception.

Proposal 2: The period of SS burst set associated to Paging reception should be less than 80ms considering the pre-sync quality and best beam validity.
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Figure 1. The association between PO and SS block
2.2 Multiplexing of Paging and SS block

If the total bandwidth for Paging and SS block transmission can be restricted, FDMed transmission could be considered to avoid extra beam-sweeping for the high frequency deployment. From UE perspective, UE may have to dump the data to the buffer for post-processing, which requires the acceptable total bandwidth for UE buffering. Considering paging capacity, control channel coverage (4 or 8 CCE level) and UE implementation complexity, the total bandwidth should not be larger than 100 PRBs (corresponding 20MHz@15Khz SCS) 
Proposal 3: If FDM operation is supported, the total bandwidth for Paging and SS block transmission should be smaller than 100 PRBs or UE minimum bandwidth considering UE power consumption and buffer cost. 

3 Conclusion
In this contribution, we provided more discussion on aspects related to the paging design. Based on the discussion, the following proposals are given for consideration.

Proposal 1: The minimum interval between the last SS block location and the first PO should be 1ms for UE to complete pre-sync and settle-down L1 pre-sync parameters before Paging reception.

Proposal 2: The period of SS burst set associated to Paging reception should be less than 80ms considering the pre-sync quality and best beam validity.
Proposal 3: If FDM operation is supported, the total bandwidth for Paging and SS block transmission should be smaller than 100 PRBs or UE minimum bandwidth considering UE power consumption and buffer cost. 
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