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1. Introduction
Along with other NR aspects, the higher layer procedures should be designed to address the large scope of 5G requirements. In this contribution, some typical higher layer procedures including system information, paging, RACH, and uplink time alignment are discussed and possible way forwards are suggested. 
2. Discussion
The 5G RAN should fulfill a series of high level requirements. Some typical higher layer procedures should be re-evaluated for 5G requirements.
(1) System information
LTE system information consists of MIB, SIB1, and many other SIBs. The number of SIBs increased continuously to satisfy different scenarios and requirements of features introduced in LTE. There are SIB2 to SIB20 in LTE already. Transmitting too many system information blocks decreases the resource efficiency  of the air interface. 
On the other hand, LTE MIB and SIB1 use fixed subframes for transmission. MIB is scheduled in subframe 0 of all radio frames and SIB1 is scheduled in subframe 5 of radio frames with SFN mod 2 = 0. The rules of MIB and SIB1 transmission restricts subframe 0 and 5 from flexible usage such as setting as MBSFN subframes. The restriction of MBSFN subframe settings may lead to decrease of the transmission efficiency in some scenarios such as RN in LTE.

It is beneficial to design system information transmission procedure in 5G taking a more efficient and flexible approach. There are several approaches which could be considered for system information transmission.
There should be many kinds of system information in 5G due to the diversity of services and device types. Some system information parameters could be sent to UE on per need basis. We think system information in 5G could be designed in such a way that both broadcast and on-demand transmissions are used to distribute system information to UEs in the network.
The broadcast system information includes basic parameters for all UEs in networks. On-demand SI could be designed to include some specific SI corresponding to UE capability, device characteristics, service characters, etc. An example is shown in Fig 1. Broadcast SI is transmitted in a wide area which may include several TRPs, and on-demand SI is transmitted to UE(s) when needed via a TRP within a smaller area. 
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Fig 1: Combination of broadcast SI and on-demand SI
Proposal 1: System information could be distributed to UEs using combination of broadcast and on-demand transmissions in 5G network. 

Another approach for system information transmission is to provide the necessary system information only on a specific wireless link. This would provide radio efficiency in system where the UE is connected to multiple wireless links, multiple frequency, multiple RATs, etc. Taking the tight interworking of 5G and LTE as an example, 5G SI may be transmitted in LTE link and 5G link may be used for data transmission only.
Proposal 2: For UEs in multiple connections, some wireless links may only be used for data transmission and SI may be transmitted in other wireless links. 

The third way to reduce signaling load hence improving radio efficiency of system information transmission is to provide pointers to an already provided/ pre-configured system information. This could be seen as a method for signaling compression. One possible way for compressed system information provisioning is shown as Fig 2. UE is pre-configured and/or downloads SI parameter combinations applicable for some area or whole network or network slices. And network could inform UEs valid SI parameters as index value in the SI parameter combinations.
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Fig 2: The procedure of SI acquirement
Proposal 3: System information is provided in a compressed form in order to achieve signaling efficiency. One approach is shown in Fig 2. 
(2) Paging

In 5G, paging can be transmitted in more precise location. Location-aware technologies and CN architecture with more precise location management could be considered. Additionally, transmission flexibility, radio efficiency and UE power saving are also needed to be taken into account in design of paging procedure for 5G. The rules of paging occasion subframes as in legacy idle mode procedure limits flexible usage of subframes and the flexible design of PO should be considered in 5G.
Proposal 4: Paging area could be configured adaptively based on the location information and paging occasion subframes should be designed considering flexible subframe usage.
(3) RACH

RACH procedure in LTE includes 3 steps in Contention Free Random Access procedure and 4 steps in Contention Based Random Access procedure. 
In 5G, it is supposed that UE can connect to network and transmit data more quickly and the data interruption during UE mobility should be minimum. To fulfill these goals, fast RACH procedure should be investigated. There are two directions to reduce the latency of RACH procedure: 1) implementation of RACH procedure towards multiple TRPs and completion of RACH procedure quickly by using the resources from multiple TRPs; 2) reduction of number of steps involved in RACH procedure and shortening of the interval between two successive steps.
Proposal 5: Fast RACH procedure should be investigated.

(4) Uplink Time Alignment

In 5G, UE may connect to different TRPs which belong to one or different cells as shown as Fig 3. If the UE may acquire UL TA for target TRP via current TRP in advance, the UE access to target TRP can be speeded up. Therefore minimizing the user data interruption when moving from one TRP to another. Target TRP could evaluate UL TA with the UE by subsequent UL transmissions such as SRS.

Proposal 6: Mechanisms should be investigated for the UE to acquire TA towards the target cell (TRP) in advance. 
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Fig 3 UL TA maintenance
3. Conclusion

In this contribution, some typical higher layer procedures in NR are discussed and some proposals are suggested.
Proposal 1: System information could be distributed to UEs using combination of broadcast and on-demand transmissions in 5G network. 

Proposal 2: For UEs in multiple connections, some wireless links may only be used for data transmission and SI may be transmitted in other wireless link. 

Proposal 3: System information is provided in a compressed form in order to achieve signaling efficiency. One approach is shown in Fig 2. 
Proposal 4: Paging area could be configured adaptively based on the location information and paging occasion subframes should be designed considering flexible subframe usage.

Proposal 5: Fast RACH procedure should be investigated.

Proposal 6: Mechanisms should be investigated for the UE to acquire TA towards the target cell (TRP) in advance. 
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