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1
Introduction
RAN4#79 meeting in Nanjing RAN4 discussed among other UE RRM requirements for NR SI. Common understanding is that it is challenging for RAN4 RRM to progress before some more concrete input is received from either RAN1 or RAN2.  While waiting we think that it might be beneficial to discuss some very generic topics that can be addressed in RAN4 RRM and in this paper, we give some views and discussion input related to some of the topics. Among other, we discuss power consumption, UL signalling based mobility and measurement bandwidth.

2
Discussion
In Nanjing meeting there were several papers addressing NR RRM requirements [1 - 6]. While RAN4 need to wait on the RAN1 and RAN2 progress, we think that there are still some topics, which can be addressed and discussed in RAN4 now. RAN4 decisions will likely have to wait input from other groups but for some we think some progress could be done regarding in principle agreements. 
2.1.1 Power consumption

Like in LTE, it is important to consider power consumption in NR. Baseline in LTE is that eNB continuously transmits synchronisation and reference signals in order to enable UEs to perform cell detection and measurements to fulfil the minimum requirements. Minimum requirements were developed for LTE Rel-8 based on continuous availability of these signals.

LTE developed the connected mode DRX (C-DRX) to enable efficient UE power saving opportunities for UEs in connected mode without active data transmissions. Depending on the UE implementation, the C-DRX feature enables very efficient power saving potential.
Similar eNB power saving was not defined for LTE in Rel-8. This was later introduced in the small cells on/off feature. The feature enables the eNB to transmit DRS signals (synchronisation and reference signals) periodically with silent periods in between. Such cells have limitations in use as they can only be used as SCells, if power savings through on/off is active.

NR would need to address both eNB as well as UE power consumption and power saving opportunities during the design. Enabling such power saving opportunities also depends on the physical design of the synchronisation and reference signals (RAN1) as well as UE behaviour (RAN2). A new L1 design, e.g. in terms of synchronisation signals and reference signals (MRS, BRS) while at the same time enabling possibilities for both UE and eNB power saving opportunities, will most likely have impact on RRM requirements.

Proposal 1: RAN4 need to address both eNB and UE power consumption and power saving opportunities in NR.
2.1.2 UL based measurements

There has been discussions regarding UL based measurements and mobility for NR. UL based measurements on eNB side will set some requirements to UE transmission accuracy and the conditions under which they apply. One thing to consider when discussing UL based measurements is the possible impact on eNB power consumption. The details of the UL based measurements method and procedure and purpose is still open. This would likely need some additional discussion and input in order to progress.

Proposal 2: RAN4 can discuss UL measurements but further details regarding the UL measurements procedures are needed.

Although details of the UL based measurements and mobility are still open, there could be impact on eNB side. E.g. if the procedure would require continuous listening mode on eNB side this could have negative effect on network power consumption and could severely limit the eNB power saving opportunities. 
It seems clear that during the power consumption and power saving discussions for NR both eNB and UE power consumption needs to be considered. There is a need to discuss a weighting between UE and/or eNB power consumption and saving opportunities. Power consumption is closely linked with the UE and eNB implementations. Similarly, power savings depends on the UE and eNB implementations. 
Proposal 3: UE and eNB power impact from UL measurements would need to be considered.
2.1.3 UE measurements and measurement bandwidth

In LTE, the minimum UE requirements are based on minimum possible cell bandwidth (6 PRBs). As discussed many times in RAN4 narrow measurement BW has effect in the measurement accuracy compared to WB measurements, assuming same measurement time. Using wider measurement bandwidth on the other hand improves the achievable measurement accuracy. 
A limiting factor in the measurement bandwidth discussion is of course the assumed supported minimum bandwidth in NR and whether the UE is provided with knowledge about different cell/carrier bandwidth (on same or different carriers). RAN4 should explore how to find a balance between gain from measurement bandwidth, measurement accuracy and UE power consumption for NR.

Proposal 4: RAN4 should find a balance between measurement bandwidth, measurement accuracy and UE power consumption for NR.
2.1.4 Network Deployment
In Nanjing, it was discussed that the UE would not need to have knowledge concerning the network deployment and eNB array architecture. In order to take the discussion one-step further it could potentially be beneficial to analyse whether any system benefits could be identified from sharing certain network deployment information with the devices in the field. 

Proposal 5: RAN4 could discuss benefits from sharing certain network deployment information the devices.

Such discussion would need to include an analysis of what information to share with the devices and how the shared information could be used on device side to help providing gain on system level. There would need to be an understanding of the gain and the expected UE performance when using the information. 

3
Conclusion
In this paper, we address some generic topics that can be discussed in RAN4 concerning NR RRM, and we list some proposals related to some of the topics. 

Proposal 1: RAN4 need to address both eNB and UE power consumption and power saving opportunities in NR.

Proposal 2: Further details regarding the UL measurements procedures are needed.

Proposal 3: UE and eNB power impact from UL measurements would need to be considered.

Proposal 4: RAN4 should find a balance between measurement bandwidth, measurement accuracy and UE power consumption for NR.

Proposal 5: RAN4 could discuss benefits from sharing certain network deployment information the devices.

In general the introduction of different numerology, push for improved power saving compared to LTE e.g. in terms of more aggressive on/off of reference signal, and changes in measurement BW would all likely have an effect on the expected UE requirements. Based on the UE requirements RAN4 would need to analyse how this possibly affects the structure of the requirement specification. Parts from LTE may be re-usable e.g. UE Category based requirements, LAA and DRS based requirements and DRX aligned requirements.
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