Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 meeting #104






R2-1816835
Washington,USA,12–16 November,2018

Agenda item:
11.2.2.1 Inactive and Idle mode
Source: 
ZTE
Title: 
Enhancements for SI transmission on NR-U
Document for:

Discussion
Introduction

In RAN2#103bis, RAN2 discussed the transmission enhancements for system information on NR-U and following agreements are achieved [1].

	Agreements:

RAN2 should focus on scheduling of SIB at this stage and the detailed design of MIB and SIB1 are pending in RAN1.

More opportunities for SI transmission in time domain may be needed to relieve LBT impact. 


In this contribution, we discuss the enhancement methods for other SI on NR-U.

Discussion
In NR[2], SIBs other than SIB1 can be mapped to the same SI message. Each SI message is transmitted within periodically occurring time domain windows (referred to as SI-windows with same length for all SI messages). Each SI message is associated with a SI-window and the SI-windows of different SI messages do not overlap. 

NR has also agreed that NR supports re-transmission for SI message within an SI window. In RAN2#103bis, the transmission in SI windows has reach an agreement as following[1]:

	Agreements

1  In case of non-default association (i.e. when osi-SearchSpace is not zero), the mapping between PDCCH monitoring occasions in SI window and SSBs is determined as follows:

(x*N+K)th PDCCH monitoring occasion(s) in SI window corresponds to Kth transmitted SSB

•  N is the number of transmitted SSBs. K = 1, 2,…N;

•  x = 0, 1, …X-1; X = (Number of PDCCH monitoring occasions in SI Window/N)


As a result, assuming that there are 3 SI messages associated with 3 SI windows, the transmission of SI messages can be illustrated as follows: 
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Figure 1

The transmission of SI messages in NR should be used as baseline for NR-U. Meanwhile, in order to relieve LBT impact, the more transmission opportunities for SI messages in time domain has been put forward, for example:

Option 1: extending SI window. It can reuse the mechanism of NR by configuring the longer SI window length. This is the simplest solution. However, under certain conditions, this option may result in the overlapping between different SI messages. If not allowing the overlapping, the extensible length is limited by the SI window length and the SI periodicity. For example, the transmission opportunities for SI messages is doubled illustrated as figure 2.

[image: image2.png]



Figure 2
Option 2: using multiple SI-windows. One SI message may be associated with multiple SI windows, when LBT fails in one SI window, the SI message may occupy the other SI window which might be free. It might provide more transmission opportunities than option 1 for SI message. However, when the different SI are configured with the same SI period, the more continuous transmission opportunities can’t be ensured. Besides, gNB needs to perform LBT for a long duration, this may result in unfair contention. For example, the transmission opportunities for SI messages is doubled illustrated as figure 3.
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Figure 3
In addition, these two options requires the same power consumption for UE. As a summary, the comparison is shown in table 1.

Table 1

	
	Option 1
	Option 2

	pros
	reusing the NR mechanism
	more transmission opportunities

	cons
	May result in the overlapping of SI windows
	Inflexibility


Observation 1: Extending SI window is easier to implement.
The soft combination of SI message can improve the cell coverage. If the overlapping between SI messages happens in time domain, UE needs to distinguish the SI messages and realizes the soft combination by introducing new solutions, such as new RNTI, additional indication in DCI. However, these solutions all increases processing complexity for UE. Moreover, the overlapping may break the mapping between PDCCH monitoring occasions in SI window and SSBs. Hence, we propose not to support the overlapping between SI messages.

Proposal 1: The SI-windows of different SI messages do not overlap in NR-U.

As for Option 1, it is up to the implementation to avoid the overlapping of different SI messages by reasonable parameter settings. 

Proposal 2: Extending the SI window in the time domain can be considered to relieve the LBT impact.
Conclusion
In this contribution, we discussed 
Observation 1: Extending SI window is easier to implement.
Proposal 1: The SI-windows of different SI messages do not overlap in NR-U.

Proposal 2: Extending the SI window in the time domain can be considered to relieve the LBT impact.
Reference
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Text Proposal

7.2.2
Higher layer aspects

7.2.2.1
Inactive and Idle procedures (38.304 related)

For Inactive and Idle mode procedures, Rel-15 NR design is considered as the baseline. As such, NR licensed measurement framework (cell and beam quality derivation for RSRP, RSRQ, and SINR, filtering and combining multiple beams) is also used as the baseline.

The UE measurements in Idle/Inactive mode will assume recurring transmissions of SSB/PBCH and RMSI but possibly with reduced opportunities due to LBT. The impact of LBT on Idle/Inactive measurement is not captured in RAN2 specifications.

In unlicensed bands, multiple PLMNs can use the same carriers without any coordination. Therefore, the best cell found by a UE on a frequency may not belong the registered PLMN. In this case, the UE should be enabled to camp on a non-best cell on a carrier if the best cell does not belong to the registered PLMN (or E-PLMN), where the non-best cell would still be the best cell of the registered PLMN.

For paging, it may be beneficial to introduce more opportunities per DRX cycle for the UE to receive the page. The additional locations can be provided for example in time domain or frequency domain.

For other SI, it is beneficial to introduce more opportunities by extending SI window length in time domain to transmit the SI message. The SI-windows of different SI messages do not overlap in NR-U.
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