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1 Introduction

A number of causes, such as initial access including initial NAS signalling, synchronization or scheduling request, and handover access, have been identified for RACH access of a UE. According to requirements and need of support for possible access causes, the baseline random access procedure model and channel mapping are addressed in [1] and [2]. 

Random access procedure performance mainly in terms of latency and overhead is affected by collision/contention probability, time/frequency resources, number of accessing UEs, number of preamble signature (assume both dedicated and random access preambles are supported), channel quality, UE identities, and even access causes and so on. 
To meet the design requirements and save radio resources and power consumption, optimization on RACH model shall be expected. In this contribution, RACH model optimization on message overhead and RACH access capability of random access response and additional information provision are discussed.
2 Proposals

2.1 Message Segmentation and Access Capability
It’s expected that Message-2 content shall include preamble identifier, timing alignment, initial UL grant, and temporary C-RNTI for each UE, and is intended to one or more UEs in one DL-SCH message. However, the size of message 2 may be limited in terms of BLER, coverage reliability, available DL resources, and interference level. Therefore, it is crucial to reduce the message-2 size during certain circumstance to increase the throughput/possibility of successful reception while keeping randomness feature for random access procedure. 
It’s expected that reducing bits for each information field or segmentation of the message can achieve the size reduction of message 2. However, message 2 is not supposed to be segmented into too many segments (sub-messages) since that will waste accessing chances (e.g. number of accessing UEs able to be responded) and it’s unfair for UEs having DL-SCH channel in good radio condition. 
Since network may determine how to reduce the size of message 2 according to current location situation, it’s not proper to have size of message 2 to be equal in all locations. In addition, each of various causes of random access may require some distinct information in message 2. Consequently, the different sizes adopting for different situations and access purposes can further affect the possibility of optimisation or reduction of field size. Therefore, how network indicates size reduction mechanism (e.g. how many segments, how many bits for a reduced field if any, how to segment preambles) should be FFS.
With decision dynamically made by network, the UE should know whether current message 2 of possible distinct size is intended for it. Otherwise, the UE may not detect message 2. In addition, how to divide into groups under what kind of condition and how to utilize the saved bits from reduction in message 2 should be FFS.
With aforementioned considerations, we propose to divide preamble space into groups, each (group) either in terms of an index/identity or mapped to specific RACH access resource represented by an index (e.g. depending on which partition of RACH resource a UE accesses). Therefore, when eNB transmits sub-message addressed by index (e.g. few bits to indicate which group) or identity (e.g. RA-RNTI), UEs each with a preamble identifier in the indicated group (e.g. by index or identity) shall try to detect its preamble signature (proposal 1.a). Consequently, it’s expected that preamble identifier doesn’t need to be 6 bits since number of preambles in the group can be identified with fewer bits plus an offset. Thus, preamble identifier of fewer bits can be uniquely identified by UE so that message 2 (consisting of sub-messages) can have higher accessing capability upon response (proposal 1.b). 

Moreover, we believe that partitions of control channel for corresponding sub-message groups may be used to replace the need of using index/identity to address a sub-message for a group (proposal 1.c) (e.g. a UE in a group will only monitor specific control channel for the group so that there is no need to have index or a set of RA-RNTIs).

To achieve segmentation of message 2, it’s expected that network shall indicate to UE information of grouping (e.g. what kind of grouping, the first RA-RNTI if identity is used for grouping, resource mapping).

In addition, we propose to evaluate whether size of message 2 and grouping mechanism can be cell-specific while content fields of message 2 /sub-message may be UE-specific (proposal 1.d). 
By segmenting message 2, each sub-message shall be successfully received with higher probability. To further increase accessing capability, we should try to reduce field size. Therefore, we propose to discuss the possibility to only transmit difference value compared to preconfigured base value (e.g. adaptive) for certain field when the difference is over field threshold (proposal 1.e). It’s expected that preamble identifier and timing alignment shall not be applied.

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. 
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 on optimization and consideration related to random access response are introduced. The purpose of contribution is to provide our sentiments on demanded or useful optimization while raising the discussion on each proposal at RAN2. Finally, we propose to cover the agreed part in the TS. 
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