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Introduction
At the RAN1 NR-AH#1801 meeting, RAN1 made following agreements regarding the NR paging design [1]. 
	Agreements:
· NR supports a 1-bit in paging DCI to indicate whether the short message only or scheduling information only is carried in the Paging DCI
· The TP is endorsed as follows (7.3.1.2.1, 38.212)

-	PUCCH resource indicator – [2] bits as defined in section x.x of [5, TS38.213]
-	PDSCH-to-HARQ_feedback timing indicator – [3] bits as defined in section x.x of [5, TS38.213] 
If scrambled by P-RNTI, the following information is transmitted by means of the DCI format 1_0:
· Short Messages Indicator – 1 bit. This bit is used to indicate whether the short message only or scheduling information only is carried in the Paging DCI.

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.

Agreements:
· The TP in section 2.2 (for section 10.1 of 38.213) of R1-1801261 is endorsed



Additionally, at the RAN1#92-bis meeting, the paging design for NR was discussed in offline session and followings were captured in offline summary [2]. However, RAN1 didn’t reach consensus on the proposals. 
	Continue further discussion on the following proposals:
(For the case when initial DL BWP is defined to match to SSB+CORESET)
Proposal TP for 38.213, Section 12: 
---
For SS/PBCH block and control resource set multiplexing pattern 1, Aan initial active DL BWP is defined by a location and number of contiguous PRBs, a subcarrier spacing, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space. For SS/PBCH block and control resource set multiplexing pattern 2 and 3, number of contiguous PRBs, [image: ], for an initial active DL BWP is defined as [image: ], where offset is defined in defined in Tables 13-7 to 13-10 in Section 13 and [image: ] is the SS/PBCH block bandwidth in number of RB assuming the subcarrier spacing for Type0-PDCCH common search space. For SS/PBCH block and control resource set multiplexing pattern 2 and 3, the start of the initial active DL BWP is defined with PRB offset with respect to the smallest RB index of the initial active DL BWP to the smallest RB index of the common RB overlapping with the first RB of the SS/PBCH block and is given as [image: ].
For operation on the primary cell, a UE is provided by higher layer parameter initial-UL-BWP an initial active UL BWP for a random access procedure. If the UE is configured with a secondary carrier on the primary cell, the UE can be configured with an initial BWP for random access procedure on the secondary carrier.


In this contribution, we discuss on the remaining issues on paging design for NR. 

Discussion 
Initial active DL BWP definition for multiplexing pattern 2 and 3
At the last meeting, the refinement of initial active DL BWP definition for multiplexing pattern 2 and 3 was discussed. The text proposal as mentioned in previous section seems useful because the PDSCH for OSI and Paging can use wider bandwidth than that based on current definition in case of multiplexing pattern 2 and 3 e.g., in FR2. Therefore, we would like to support the proposed refinement of initial DL BWP definition for multiplexing pattern 2 or 3 and made following proposal. Regarding this issue, the detailed discussion is described in our companion contribution [3].

Proposal 1: 
The definition of initial active DL BWP for SS/PBCH block and control resource set multiplexing pattern 2 and 3 should be revised to include SS/PBCH block within the bandwidth of initial active DL BWP.
· Corresponding texts in section 12 of TS 38.213 should be revised as below.
	[bookmark: _GoBack]For SS/PBCH block and control resource set multiplexing pattern 1, Aan initial active DL BWP is defined by a location and number of contiguous PRBs, a subcarrier spacing, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space. For SS/PBCH block and control resource set multiplexing pattern 2 and 3, number of contiguous PRBs, [image: ], for an initial active DL BWP is defined as [image: ], where offset is defined in defined in Tables 13-7 to 13-10 in Section 13 and [image: ] is the SS/PBCH block bandwidth in number of RB assuming the subcarrier spacing for Type0-PDCCH common search space. For SS/PBCH block and control resource set multiplexing pattern 2 and 3, the start of the initial active DL BWP is given as
· Smallest RB of the SS/PBCH block, when offset is smaller than 0
· Smallest RB of the Type0 PDCCH common search space when offset is larger than 0.




Paging mechanism indication
We think it is better to support the Paging mechanism indication bit in Paging DCI. It was agreed that only option 1 (Paging scheduling DCI followed by Paging Message) is supported from following four options for paging mechanism in Release 15. 
· Option 1: Paging DCI followed by Paging Message
· Note: These do not imply that they are consecutive
· Option 2: Paging group indicator triggering UE feedback and Paging DCI followed by Paging Message
· Option 3: Paging group indicator and Paging DCI followed by Paging Message
· Option 4: Paging DCI indicates use of Option 1 or 2. 
Considering UE power saving, paging transmission overhead reduction and possible other purposes, support of paging mechanisms other than option 1 should be discussed at least in future release. For example, option 2 based on paging indication for UE beam reporting may be beneficial to reduce paging transmission overhead especially in multi-beam based operation. Even if additional mechanisms will be supported in future release, option 1 mechanism will also be used for Rel-15 UEs in network. Hence, it may be possible that different UEs follow different paging mechanisms in the same network. It should be possible for network to select paging mechanism at least for UEs in future release. Therefore, we propose that paging DCI includes a paging mechanism indication bit to ensure the forward compatibility. This proposal allows to use same P-RNTI and DCI format for Rel-15 paging mechanism and mechanism supported in future release. If new paging mechanism is supported in future release and if paging DCI for Rel-15 mechanism doesn’t include paging mechanism indication, paging mechanisms need to be differentiated by either different P-RNTI or different DCI formats. It is better that P-RNTI for NR is single fixed value as in LTE since the number of reserved RNTI values is not so many. Additionally, if different DCI formats are used for different paging mechanisms, the detection complexity in UE supporting both mechanisms will increase. Therefore, it is beneficial to use only 1 combination of P-RNTI and DCI format for paging mechanisms. Impact of adding 1 bit for paging DCI would be small since DCI format size for paging is likely to be more than 22 bits. 
It seems straightforward that the mechanism indication bit ‘0’ indicates ‘mechanism option 1’ and the mechanism indication bit ‘1’ indicates ‘future mechanism option’. Therefore, paging DCI including the mechanism indication bit ‘0’ is treated as valid DCI and paging DCI including the mechanism indication bit ‘1’ is discarded by Rel-15 UE. 
In future release, RAN1 should discuss on enhanced paging mechanism such as option 2 with considering that the paging group indication needs to be broadcasted and it may cause a large number of beam reportings from many UEs. So, further study on efficient paging indication mechanism and beam reporting mechanism for IDLE mode UE is necessary.

Observation 1: Additional paging mechanism will be supported in future release.
Observation 2: It is beneficial to use same P-RNTI and DCI format for Rel-15 paging mechanism and additional paging mechanism in future release. 

Proposal 2:
Paging DCI for Option 1 in Rel-15 includes a paging mechanism indication bit for future possible enhancement of paging mechanism.
Proposal 3:
Paging DCI including the mechanism indication bit ‘0’ is treated as valid DCI and paging DCI including the mechanism indication bit ‘1’ is discarded by Rel-15 UE.

Conclusion 
In this contribution, we discussed on the remaining issue for paging design for NR. Based on the discussion above, we made following proposals. 

Proposal 1: 
The definition of initial active DL BWP for SS/PBCH block and control resource set multiplexing pattern 2 and 3 should be revised to include SS/PBCH block within the bandwidth of initial active DL BWP.
· Corresponding texts in section 12 of TS 38.213 should be revised as below.
	For SS/PBCH block and control resource set multiplexing pattern 1, Aan initial active DL BWP is defined by a location and number of contiguous PRBs, a subcarrier spacing, and a cyclic prefix, for the control resource set for Type0-PDCCH common search space. For SS/PBCH block and control resource set multiplexing pattern 2 and 3, number of contiguous PRBs, [image: ], for an initial active DL BWP is defined as [image: ], where offset is defined in defined in Tables 13-7 to 13-10 in Section 13 and [image: ] is the SS/PBCH block bandwidth in number of RB assuming the subcarrier spacing for Type0-PDCCH common search space. For SS/PBCH block and control resource set multiplexing pattern 2 and 3, the start of the initial active DL BWP is given as
· Smallest RB of the SS/PBCH block, when offset is smaller than 0
· Smallest RB of the Type0 PDCCH common search space when offset is larger than 0.



Proposal 2:
Paging DCI for Option 1 in Rel-15 includes a paging mechanism indication bit for future possible enhancement of paging mechanism.
Proposal 3:
Paging DCI including the mechanism indication bit ‘0’ is treated as valid DCI and paging DCI including the mechanism indication bit ‘1’ is discarded by Rel-15 UE.
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