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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 as RACH access events of a UE. According to requirements and need of support for possible access causes, the baseline contention based and non-contention based random access procedure are addressed in [1]. 

In this contribution, dedicated preamble usage and RACH access capability by random access response are discussed.
2 Proposals
2.1 Dedicated Preamble Usage

It’s concluded that dedicated preamble based access (preassigned by eNB) is supported for handover and DL data arrival with non-synchronized UL status. However, it’s not clear when or under what conditions a dedicated preamble for a UE should be withdrawn or released and how dedicated preamble can be used efficiently. For example, with the assumption that HARQ is not supported for message 2 (FFS), during random access procedure if a UE with assignment of dedicated preamble (non-contention based) doesn’t successfully receive message 2, which might have been sent out by network, the dedicated preamble assignement and radio resources are wasted. 
On the other hand, it’s considered that the dedicated preamble should be reserved and dynamically assigned to UE when only it’s necessary since it’s insufficient to provide non-contention based RA to a large number of users. In addition, if a UE requires two consecutive non-contention based RACH accesses or even complete random access procedures, it may be inefficient to waste time/radio resources at issuing a dedicate preamble, especially if more than one UE are initiating random access procedures or RACH access of equal priority. Of course, under certain condition, the demand of dedicated preambles on RACH may not be high. 

Judging from possible scenarios, it’s straightforward and worthwhile to considering: Under what conditions, when and should the UE reuse dedicated preamble for RACH access again (e.g. when RA procedure failed or no RA response reception)? Or wait for another dedicated preamble assignment? Or simply consider using random access preamble instead? (E.g. after several times of non-contention RACH access attempts) as well as in addition, how to make sure UEs in both RRC states to maintain coincide dedicated preamble set, especially when adjustment is made? 

To avoid misunderstanding on usage and assignment of dedicated preamble between UE and network as well as to have most efficient usage of dedicated preamble, we propose to continue to evaluate the UE behaviour and network decisions under various conditions/scenarios for dedicated preamble based access (non-contention based random access procedures), and then specify potential handling rules/choices for random access procedure (proposal 1) (e.g. release dedicated preamble upon reception of random access response? or reuse dedicated preamble when handover failure is detected and before a timer expires?). Otherwise, a dedicated preamble may not be released or even increase the contention probability. 

2.2 Message Division/segmentation and Access Capability
It’s expected that Message-2 content shall at least 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, and affects network scheduling flexdibility. Therefore, it is crucial to reduce the message-2 size and not restrict its size during certain circumstance to increase the throughput/possibility of successful reception or scheduling flexibility while keeping randomness feature for random access procedure. 
It’s expected that reducing bits for each information field or division/segmentation of the message (into smaller size) can achieve the size reduction of message 2. However, message 2 is not supposed to be divided 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 or what size of response message to be had, according to current location (e.g. load or radio) 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 sub-messages, how many bits for a reduced field if any, how to segment preamble space/group 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 successfully receive message 2. In addition, under what kind of condition to partition resources (e.g. preamble space or time-frequency radio resource) and how to utilize the saved bits from reduction in message 2 should be FFS.
With aforementioned considerations and division of preamble space into groups, we propose that each (group) is either in terms of an index/identity or mapped to specific RACH access resource represented/associated by an index/identity (e.g. depending on which partition pattern of total RACH resource a UE accesses). Therefore, when eNB transmits sub-message (smaller message 2) addressed by index or identity (e.g. RA-RNTI) to UEs each with a preamble signature, those UEs shall try to detect its corresponding preamble identifier (proposal 2.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 2.b). 
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). 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 2.c). 
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 idea of agreed part in the TS. 
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