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1   Introduction
In RAN4#90 meeting, the scopes for Rel-15 RF and RRM core requirements were extensively discussed, because there were still some remaining issues unaddressed and at the same time even more new issues were identified as observed in the except sheets endorsed in the previous RAN plenary meetings. For the remaining issues or new issues, one reason behind is that mmWave implementation is quite challenging. Another reason is that NR system configurations are very flexible such that many scenarios should be taken into account. 
To make Rel-15 specifications stable enough to meet the plan for roll-out of 5G network , RAN4 agreed upon two way forwards [1,2] to further make the scopes of specifications for RF and RRM clear. In our view the essential requirements and scenarios for 5G were kept. The optimization or requirements for future scenarios were suggested temporarily not to be supported in Rel-15 or shifted to Rel-16. Part of requirements can be specified in Rel-16 timeline in a release independent manner.

In this RAN plenary, we would like to discuss how we can handle those leftover topics, especially for the non-spectrum related topics.
2   Discussion
For RF requirements, the agreed way forward is as follows [1]:

· Following RF requirements can be specified in a release independent way 
· 38.101-1 FR1:
· Intra-band DL CA for bands < 3300 MHz 
· Not supported
· Band n41 will be supported by Rel-15 specification [4]
· Intra-band NC CA
· Not supported
· Intra-band UL CA (contiguous and non-contigous)
· Not supported
· 38.101-2
· UL continuous CA in conjunction with NC DL CA [1]
· Supported
· UL non- continuous CA 
· Not supported
· NC RB Allocations within single CC
· Not supported
· DL CA for cumulative aggregated bandwidth larger than 1400 MHz 
· Not supported
· Maximum aggregated bandwidths for affected configurations will be changed in Rel-15 TS
· 38.101-2
· Beam correspondence requirements and capability (2-20) for PC3
· Supported
· FFS for PC1/2/4
· 38.101-3
· Intra-band contiguous EN-DC
· Supported configurations: DC_(n)71 and DC_(n)41
· FFS for General MPR (ongoing discussion in RAN4 #90) to be added to rel-15 TS
· Intra-band non-contiguous EN-DC
· Supported configurations: DC_3_n3 (SUO only), DC_41_n41 

· FFS for General MPR (ongoing discussion in RAN4 #90) to be added to rel-15 TS
· Generic requirements, including switching time, for PA capability (dualpA-Architecture) for intra-band EN-DC single switch uplink operation (SUO) will be defined in Rel-15 TS [5]
· Generic requirements for PA capability (dualpA-Architecture) for intra-band EN-DC without SUO mode will not be defined in Rel-15 TS
For RRM requirements, the agreed way forward is as follows [2]:

· New features or requirements or UE behaviour which were not captured in the exception list in RP-182791 are not to be specified in R15 RRM spec, e.g.,
· Whether to specify RRM requirement related with inter-band FR2 scenario or independent beamforming on different FR2 CCs will be discussed in Rel-16
· The requirements for LTE SRS carrier switching and NR SRS carrier switching will be specified in Rel-16.
· Whether to specify the requirements for NR SRS antenna port switching will be discussed in Rel-16.
· The RRM requirements for EN-DC and NE-DC related to LTE euCA will be specified in Rel-16
· The requirements for multiple SCell activation/de-activation will be specified in Rel-16
· The RRM requirements for CGI reading with autonomous gap will be specified in Rel-16.
· The second pair of BLER for RLM would be discussed in R16.
· The requirement for NR-DC SFTD is not to be specified in Rel-15 
· The CSI-RS based L3 measurement requirement will be specified in Rel-16.
· The impact on RAN1 or RAN2 specifications should be avoided as much as possible. 
The items listed in those two way forwards were not fully discussed in the previous RAN4 meetings due to lack of time, or the related discussions were just triggered in the last quarter such that part of them was not even captured in the exception sheet. In our view, it means that those items are most likely for optimization or enhancement, or for the scenarios which are not so urgent at the current stage.

And there were also the other new proposals for Rel-16 on the table for a couple of RAN meeting cycles [3~5]. Some of them are very useful in our view. 
In our view it is hard to say that all the items listed in way forwards should be prioritized over the new proposals for Rel-16 from companies in RAN4. In our view, we should look at them in a fair way to evaluate which one should be prioritized. In that sense, we propose that

· Proposal 1: Not all the R15 leftover topics should be automatically given high priorities over the new Rel-16 WI/SI proposals in the RAN approval process.
According to companies’ inputs, there would be several options to handle those leftover topics:

· Option 1: Rel-16 umbrella WI

· Option 2: Multiple Rel-16 WIs, i.e. nearly each topic is handled in a WI
· Option 3: TEI16

· Release independent should be discussed case by case

· Option 4: Multiple Rel-16 WIs + TEI16

· Approve the separate WI for the topics which has the clear and big scope

· Handle the rest of topics in TEI16

Before talking about approval of the new WI/SI, we should look at the current status in RAN4 and the available TUs in RAN4 for the next quarters.
In Table 1 and Table 2, we evaluate the status for RAN4 Rel-15 maintenance work for NSA and SA core requirements with respect to the endorsed exception sheet [6]. Those tables present our company’s view. In RF part, the main remaining issues are on beam correspondence and maximum output power as well as MPR/A-MPR for FR2. In RRM part, the main remaining issues are TCI switching and the issues related to TCI state changes, beam management, and BWP switching, especially for FR2. Besides, companies wanted to revisit the agreed requirements for MTTD and MRTD.
Table 1: Status of R15 RF remaining items in the exception sheet
	Spec 
	Remaining issues 
	Status 

	38.101-1 
	UL RMC for MOP, ON/OFF mask 
	Completed 

	
	DL RMC for REFSENS 
	Completed 

	
	6.3.3.4 PRACH time mask 
	Completed 

	
	6.3.3.5 PUCCH time mask 
	Completed 

	
	6.4.2.1 TBD part of EVM 
	Completed 

	38.101-2 
	6.2.1 UE MOP for PC1/PC2/PC4 
	Partially completed 

	
	6.2A.2 MPR/AMPR for PC2, 4 incl. CA cases 
	Partially Completed 

	
	6.2A.4 Configured transmitted power incl. CA 
	Completed 

	
	6.3.3 General ON/OFF, RACH and PUCCH time mask 
	Partially completed 

	
	6.3A.4 Absolute/Relative/Aggregate power tolerance for CA 
	Completed 

	
	Including RSRP estimation error and duration of related measurement 
	Completed 

	
	6.4.2 Transmit modulation quality for CA for PC2 and PC4 
	Completed 

	
	6.6 Beam correspondence for PC1, PC2, and PC4 
	Uncompleted 

	
	7.4A Max input level for CA 
	Partially completed 

	
	7.3A EIS for CA (NC) 
	Not supported in R15 

	38.101-3 
	EN-DC incl. FR2 UL contiguous NR CA 
	Not supported in R15 

	
	6.2B.1 UE maximum output power for EN-DC (P-Max) 
	Completed 

	
	6.2B.4.1 PCMAX (intra C, NC, inter incl. FR1 and FR2) 
	Unstable 


Table 2: Status of R15 RRM remaining items in the exception sheet
	Spec 
	Remaining issues 
	Status 

	38.133 
	4. Idle mode cell reselection measurements for FR2 
	Partially completed 

	
	6. RRC_CONNECTED state mobility handover (side condition of Tsearch for unknown cell, known cell condition in FR2) 
	Uncompleted 

	
	7. Timing: UE timing requirement due to beam switching 
	Uncompleted 

	
	7. Timing: MTTD & MRTD for inter-band sync EN-DC 
	Unstable 

	
	7. Timing: impact on MRTD on Rx beam switching (Intra NC CA) 
	Uncompleted 

	
	8. Signal characteristics: deactivation FR2 
	Completed 

	
	8. Scell activation with multiple TCI states, Known Cell 
	Uncompleted 

	
	8. Signal characteristics: Hypothetical PDCCH parameters for RLM/BFD 
	Partially completed 

	
	8. Signal characteristics: Evaluation period for RLM 
	Completed 

	
	8. Signal characteristics: necessity of SSB based BFD 
	Uncompleted 

	
	8. Signal characteristics: Evaluation period for BFD 
	Completed 

	
	8. Simultaneous SSB and CSI-RS BFD 
	Uncompleted 

	
	8. CSI-RS for BFD-RS and SMTC overlapping requirements 
	Completed 

	
	8. Signal characteristics: Evaluation period for CBD 
	Partially completed 

	
	8. RRC-based BWP switching (interruptions) 
	Partially completed 

	
	8. MAC based BWP switching 
	Completed 

	
	8. TCI state switching 
	Uncompleted 

	
	9. Measurement period for L1-RSRP reporting 
	Partially completed 

	
	9. L1-RSRP reporting delay requirements 
	Uncompleted 

	
	9. UE behavior after measurement gap under large TA 
	Uncompleted 

	
	9. Carrier specific scaling factor with GSM and RSTD 
	Partially completed 

	36.133 
	8. Inter-RAT NR measurements 
	Completed 

	
	8. Measurements for E-UTRA-NR DC 
	Completed 


For the performance part, most of RRM test cases were endorsed and introduced into RAN4 RRM specifications. The remaining issues of the performance part are closely linked to the remaining issues in the core part. For the demodulation requirements, all the open issues were addressed in the last quarter. In our view, the completion level for UE demodulation and CSI requirements is around 90% and the completion level for BS demodulation is a little lower due to the large amount of simulation work.

For the late drop, about 80% core requirements were finalized in last quarter. The main remaining issue is the gap sharing mechanism for NE-DC and NR-DC. And in our view the RF requirements need some clarifications on the operating bands and some requirements for NE-DC. The performance work including RRM and demodulation will start from June 2019.

So in sum, after more than one and half year hard work, RAN4 Rel-15 specification is almost ready. The above analysis is aligned with the endorsed TU budget in the last RAN plenary. In Figure 1, we show the available TUs for NR and LTE in the whole Rel-16 timeline.
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Figure 1: The available RAN4 TUs for the rest of Rel-16
We observed that at least for Q3, Q4 2019 and Q1 2020 there are some TUs available, and even in the next quarter the available TUs for some meeting are positive. In our view, there is still room to accommodate RAN4-led work in Rel-16. It would be fair to give the change for RAN4 to start some useful work to improve the user experience. Otherwise, the whole Rel-16 will be skipped for RAN4-led non-spectrum related work.
Let us go back to the previous options. We should note that for some topics, the group did not reach consensus and thus the scope is unclear, e.g., SRS antenna port switching. For some topics, the scope is small and easy to be done, which is more suitable for TEI. 
If Option 1 is selected and multiple items go into the single WI, it would be difficult to manage the work since the workload for each item is different. And when the scope of the umbrella WI is discussed, some item needs more time to work out the scope which will delay the other item. And since it is umbrella WI, it may be required to be updated meeting by meeting to capture the new identified issues in the future. Thus we do not prefer Option 1.
The drawback for Option 2 is that too many new WIs are needed. Option 3, i.e., TEI approach, can work in our view. But we should keep the limited TU for it. Otherwise it will block all the new items in Rel-16 and we are not sure all those items are so critical.
Our preference is Option 4. i.e., approving the separate WI for the topics which has the clear and sufficient scope and handling the rest of topics which has no clear scope so far or has the relative small scope in TEI16 by allocating a limited number of TUs.
So we propose that

· Proposal 2: For R15 RAN4 leftover topics especially for the non-spectrum related topics, it is proposed that 
· Approve the separate WI for the RAN4 leftover topics which has clear and sufficient scope and needs multiple meeting cycles to finalize
· Handle the rest of topics which has no clear scope or small scope in TEI16.
3   Conclusions
In this contribution, we share our view on how to handle the RAN4 Rel-15 leftover issues. We have the following proposals:
· Proposal 1: Not all the R15 leftover topics should be automatically given high priorities over the new Rel-16 WI/SI proposals in the RAN approval process.
· Proposal 2: For R15 RAN4 leftover topics especially for the non-spectrum related topics, it is proposed that 
· Approve the separate WI for the RAN4 leftover topics which has clear and sufficient scope and needs multiple meeting cycles to finalize
· Handle the rest of topics which has no clear scope or small scope in TEI16.
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