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1 Introduction

Dedicated and random access preamble based RA accesses on asynchronous random access channel are both supported. To meet the design purposes and requirements of random access procedures while the procedures’ performance mainly in terms of latency and overhead can be affected by various factors, some topics have been arisen in the previous meeting’s contributions. 

On top of the baseline random access procedure model and channel mapping [1], the contribution is aimed at the discussion of issues related to the usage of RACH resources and access preambles and providing our sentiments with potential alternatives on those issues. 
2 Issues and Proposals 

In this section, issues about efficient RACH resources scheduling and preamble power information are addressed and adhered with considerations.  

2.1 Efficient RACH resources

For RA procedure (non-contention based) requiring the use of dedicated preamble, it’s hard to decide whether to assign more dedicated preambles for the procedures or to provide additional RACH time/frequency resources for meeting latency and overhead requirements. 

It’s known that it’s insufficient to provide non-contention based RA to a large number of connected state users, especially when there are not enough RACH time/frequency resources for expansion to distinguish them, or being dedicated to serve random access and dedicated preamble separately (e.g. part of RACH resources for dedicated preamble, other resources for random access preamble). Moreover, the decision may satisfy accesses with dedicated preamble but jeopardize accesses with random access preamble (e.g. increase contention probability) only by assigning more dedicated preamble when radio resources are limited (e.g. may even jeopardize both UEs with dedicated preamble or random access preamble). In addition, providing more resources for RACH may affect the resource scheduling and data transmission in another point of view.
With the observation [2] that slightly increasing collision probability (e.g. by increasing access slot period) will not jeopardize latency requirement but rather decrease RACH overhead significantly even though which may increase a bit overhead due to possible more retransmission attempts, it’s believed that the RACH process design should be improved when there is not enough radio resources but more dedicated preambles are desired. 

Therefore, the maximum number of dedicated preamble allowed shall be decided based on proper operation point (e.g. performance and dedicated resource or contention probability and performance etc). Once the number of assigned dedicated preamble reaches its maximum value or a threshold value, network may partition RACH resources for dedicated preamble and random access preamble respectively. 

To further appreciate dedicated preamble based accesses, the network can partition part of RACH resources for dedicated preamble based accesses from RACH resources for random access preamble accesses. Then the network can reconfigure RACH time/frequency for UEs of random access preamble based transmissions. 
Consequently, it’s considered to apply a group randomly access mechanism for dedicated or random access preamble based access when RACH resources are limited (assume offer load of RACH resources has taken into account estimated number of accessing UEs), where RACH resources for dedicated preamble based or random access preamble based accesses are respectively and independently partitioned into groups (e.g. frequency resources by effective bandwidth [3]) beforehand. An accessing UE with dedicated preamble or random access preamble then choose one of the partitioned resource groups belonging to non-contention or contention based RACH resources respectively for RACH access randomly or according to prioritised probability (e.g. causes) (proposal 1.a). 

Moreover, if proposal 1.a is considered, to minimise accessing delay in LTE when the system is highly loaded or under certain condition/scenario, it’s proposed to further consider the application of polling on partitioned resource group for access grant (e.g. message 1 and first scheduled transmission such as message 3) (proposal 1.b) while UEs in the group can still perform RACH accesses (e.g. randomness maintained).  

2.2 Power Information

Message 1 is sent for RACH access to initiate random access procedure. Network determines transport format information including required SNR at eNB in initial UL grant according to what needs to be transmitted in message 3 and the cause initiating RACH access. On the other hand, the UE shall send message 1 with enough power so that RACH access can be detected and procedure can be continued. With limitation on the number of additional information bit (1 bit) in preamble to provide useful information, network desires more information from other means. Transmitting power based on power headroom is not used to carry certain information which can be provided by additional bit information as well, so that additional bit can be saved to provide other information. 
UE in IDLE mode knows required power attributes at eNB by broadcast information. In long term, it's considered DL radio condition is equivalent to UL radio condition by means of SIR measurements. With the information, UE could estimate power level to be used so that transmitted preamble can be received at eNB with power headroom (difference level) at certain level. In other words, two UEs at different locations may use different transmitting power to generate the same level power headroom at eNB to provide the same information

According to estimated preamble transmitting power, maximum allowed or available UE transmitting power, the estimated power headroom between preamble and a transport block, target SNR at a network entity (e.g. eNB), and channel quality, we propose that an UE can transmit random access preamble using an estimated transmitting power, which can be used to indicate additional information (e.g. TF format, service class, or channel quality) (proposal 2). Therefore, additional bit(s) can be used to indicate distinct information as conclusion in the last meeting.  
3 Conclusion

In the above discussion, proposals related to issues of RACH access are introduced. The purpose of contribution is to provide our sentiments on possible issues while raising the discussion on each proposal at RAN2. Finally, we propose to cover the agreed part in the TS and TR. 
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