Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 #96


R1-1903050
Athens, Greece, 25th February – 1st March, 2019
Agenda Item:
7.2.2.2.2
Source:
KT Corp.

Title: 
Enhancement to Initial access for NR-U
Document for:
Discussion and Decision

1 Introduction
In the RAN plenary #82bis meeting, the NR-U WI was approved [1]. The detailed objectives related to initial access are following: 
-
Initial access: specify required NR modifications to increase the maximum number of candidate SS/PBCH block positions within the DRS transmission window; to handle reduced SS/PBCH block and RMSI transmission opportunities due to LBT failure; to determine frame timing and QCL assumptions from the detected SS/PBCH block; single SSB numerology assumed per band for Pcells in unlicensed spectrum.

- 
Paging: specify required NR modifications to enhance paging opportunities by increasing time-domain paging occasions or paging monitoring occasions while taking UE power consumption into account.-
Especially in RAN1#94bis meeting, the following alternatives were identified to determine how SSB transmissions are performed after LBT success:

Alt-1: Shift SSB(s) in time to the next transmission instance 

Alt-2: Cyclically wrap the SSBs dropped due to LBT failure around to the end of the burst set transmission

Alt-3: Network to flexibly position SSB index and indicate the timing information

Alt-4: Fixed SSB positions but introduce additional indices (e.g., up to 16/64)

Alt-5: Before the transmission of any SSB within the SSB burst set, the LBT is carried out for that SSB. If the LBT fails, the next LBT is carried out at the following half subframe for that SSB.

Alt-6: multiple candidate SSB positions in SSB burst set

Alt-7: Shift SSB(s) in time to the next transmission instance without extra time offset indication

In this contribution, we discuss on the initial access enhancement including paging.
2 NR SS/PBCH block position within DRS transmission window
In NR-unlicensed, the opportunity of channel occupation can’t be guaranteed based on fixed slot designation due to the LBT failure. So SS/PBCH block related to initial access, beam management as well as RRM measurements may be blocked depending on LBT success/failure. The skip of SS/PBCH block transmission due to the LBT failure may make some additional delay for initial access and performance degradation of various measurement procedures, so we need to enhance the SS/PBCH block transmission procedure to cope with LBT failure. 
The additional SS/PBCH block positions in time domain would be beneficial and need to be discussed for enhancement of initial access in NR-U.
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Fig1. SS/PBCH block transmission using Alt-2

Few approaches have already been proposed in previous meetings based on acquiring new time-domain candidates for SSB transmissions. It is expected that the introduction of the additional SS/PBCH block positions in time-domain will show the some benefits about the increase channel access probability and reduction of channel access delay. One possible approach will be cyclical shifting (or cyclical wrapping) to provide additional SSB positions within SSB transmission window as depicted in Fig. 1. 
The additional positions of SSB transmission around end of the SSB burst set will minimizes the time gap among SSBs without any modification to existing NR SS/PBCH block design. The cyclical wrapping method can be implemented by transmitting dropped SSB(s) around the end of the SSB burst set. In this case, UE may need some information signalled by PBCH/RMSI/RRC in order to recognize the cyclically shifted SSB positions. For simple modification, aforementioned timing changes can be constrained within 5ms SSB burst set window. In additional, consecutive SSB transmission can be also considered to offering new SSB positions associated with SSB timing offset methods.
For example, in single SSB transmission or single beams-based SSB transmission, there exists only one SS/PBCH block transmission within DRS transmission window. By additional signaling, UE can obtain the information of configured SSB location and actually transmitted SSB index. If the total number of SSB positions within SSB burst set is less than 8, SSB index is carried by reusing or modifying PBCH in sub-7GHz.
In multiple SSB transmission case (i.e. multi-beam based SSB transmission), consecutive SSB transmissions will be occurred. In this case, the cyclical wrapping method starts SSB transmission at the next available transmission candidate but the order of actual transmitted SSB index will not change. Moreover, SSB index of first transmitted SSB within SSB burst set depend on LBT success or failure unlike NR SSB transmission. Assuming that 4 consecutive SSB transmission is configured for NR-U, Fig. 2 shows that first SSB indices of actual transmitted SSB have 0,1,3 receptively depending on LBT results.
Proposal 1: Cyclically wrapped SSB transmission can be considered to cope with LBT failure.
3 Paging enhancement in NR-U
In previous RAN1#95 meeting, it was agreed that

· It is considered beneficial to enhance paging opportunities using one or more of the following mechanisms:

· Increased time-domain paging occasions or paging monitoring occasions

· This can enable additional paging occasions outside of DRS 

· Note: Parts or all of the above enhancement may fall under RAN2 purview and may not require any further study in RAN1

Described in NR-U WI [1], increased time-domain paging occasions or paging monitoring occasions is main topic for enhancing paging opportunities.
Introducing additional paging occasions or additional PDCCH monitoring occasions within configured paging occasions can decrease fatal loss of paging messages, which are used to recognize the incoming data or system information change at UE side. To enable this modified paging procedure, gNB should indicate the configuration message of the additional paging or PDCCH monitoring occasions to the NR-U UE(s), which information may include the additional paging slot/frame. Such additional paging occasions need for UE(s) to monitor the Type0-PDCCH only when UE(s) receives the information about additional paging occasion configuration. This modified paging procedure may lead to additional UE power consumption. So to keep the well-balanced tradeoff between UE power consumption and paging opportunity increase, it is desirable that gNB should carefully operates modified paging procedure under the limited cases.
Proposal 2:
Additional paging occasions or PDCCH monitoring occasions should consider for NR-U paging procedure enhancement.
4 Conclusion

In this contribution, we discussed initial access in NR-U. Our proposals are given as follows:
Proposal 1: Cyclically wrapped SSB transmission can be considered to cope with LBT failure.
Proposal 2:
Additional paging occasions or PDCCH monitoring occasions should consider for NR-U paging procedure enhancement.
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