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1 Introduction

This document discusses some topics of the random access response for stage-3 agreement. The first one is about the mapping between physical RACH resource and RA-RNTI. The second is about the transmission of random access response.
2 Discussion

2.1 RA-RNTI Mapping
It has been agreed that Different RA-RNTI’s are associated with different time-frequency RA resources mapped to the same response window. The relation is to 1-to-1. The Random Access Response to the random access in a time-frequency RA resource is addressed to the associated RA-RNTI. 

How to map RA resource to RA-RNTI in detail is FFS. The basic requirement of RA-RNTI mapping is that UE should distinguish msg2 through corresponding RA-RNTI within response windows. So the RA-RNTI mapping algorithm should ensure that different RA resource is mapped to different RA-RNTI in a “certain period” (The period is longer or equal to flex windows width obviously). 
We define “RA-RNTI-span” is the “certain period” which mentions above. 
The straight method based on the PRACH configuration which is broadcast in BCCH. The configuration of PRACH may be such as that the PRACHk (k = 0..maxPRACH) is allocated in certain time-frequency resource for certain period. In this method, RA-RNTI-span should be multiple of PRACH repeat period, it will bring us simple expressions:
RA-RNTI = Floor((SFN-SubFrame mod RA-RNTI-span) / PRACH_Period) * maxPRACH + k , 
where SFN-SubFrame = SFN*10 + SubFrame
All parameters of this method can be achieved in below ways: 
The PRACH repeat period can be flexible (broadcast) or standard eg.10ms;

The maxPRACH can be standard eg.32;
The k (id of PRACH ) is broadcast as PRACH parameter;

The flex windows width can be be flexible (broadcast) or standard eg.3ms;
The RA-RNTI-span can be standard or flexible (broadcast or calculated according to a given algorithm);
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Another RA-RNTI mapping algorithm is that divided RA-RNTI into two parts: part1 is the time info within a RA-RNTI-span; and part2 is the frequency info within the time granularity of part1. 
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As a RACH time duration is one TTI = 1ms, we set the time granularity of part1 to 1ms. So

· RA-RNTI.part1 = SFN-SubFrame mod RA-RNTI-span, where SFN-SubFrame = SFN*10 + SubFrame;

· RA-RNTI.part2 = RB frequency domain pointer, ie. pointing to first RB in RACH resource;
For part2, 7 bits is enough( 20Mhz cell have 110 RBs). Considering that the random access burst occupies a bandwidth corresponding to 72 subcarriers (6 resource blocks), some optimization of part2 can be achieved.

For the purpose of simplification, we can further divided RA-RNTI.part1 into two parts:

· RA-RNTI.part1.1 = SFN mod RA-RNTI-span, where unit of RA-RNTI-span is radio frame;

· RA-RNTI.part1.2 = SubFrame, 4bits is enough;
The value of RA-RNTI-span can be broadcast or standardized, eg. 16ms for first algorithm or 10ms for second algorithm. 

The RA-RNTI representation will have benefits such as:

· The algorithm need as few parameters as possible 

· No reconfigurations are needed when adding/removing RACH resources  

· RA-RNTI span may be hard coded
Noted that the C-RNTI and RA-RNTI/other RNTI share the same 16 bits space, eNB should avoid the space of C-RNTI duplicating with space of used RA-RNTI /other RNTI. It should be taken into account when eNB allocating new C-RNTI as well as adding RACH resource dynamicaly. 
2.2 Random Access Response Content

There are many proposals discussing RA Response. But the detail of response transmission scheme is still open. 

Table 1 summarises the payload contents for RA response of contention-based and contention-free access procedures. 
	
	Case1: 
Contention Based      
	Case2: 
Non-contention based Handover
	Case3: 
Non-contention based DL data resuming

	Option1:

RA Response Addressed RA-RNTI 
	TA: 4bits
Signature ID: 6bits
UL grant: 10-12 bits
Temporal C-RNTI: 16bits
Total: 36-38bits
	TA: 4bits
Signature ID: 6bits
UL grant: 10 bits
Total: 20bits
	TA: 4bits
Signature ID: 6bits
Total:10bits

	Option2:

Dedicated RA Response addressed C-RNTI
	N/A
	TA: 4bits
UL grant: 10bits
Total: 14bits
	TA: 4bits
Total:4bits


Table 1: RA response contents of contention-based and contention-free access
RA response addressing for dedicated access
For contention based random access procedure, it has been agreed that Random Access Response on DL-SCH is addressed to RA-RNTI on L1/L2 control channel. For Non-contention based RA procedure, whether RA response is addressed to RA-RNTI or C-RNTI is FFS. 
C-RNTI addressed RA response message payload can be somewhat smaller compared to RA-RNTI addressed since the signature identifier is not needed. On the other hand, in case of multiple RA responses per TTI, the L1/L2 control channel load of RA-RNTI addressed RA response is smaller as the RA-RNTI allows aggregation of multiple RA Responses. 
For resource efficiency reasons at high RACH load, we prefer RA-RNTI addressed RA response is also applicable to dedicated Random Access procedure.
3 Conclusion 

Proposal 1: RA-RNTI is divided into two parts: part1 is the time info within a RA-RNTI-span; and part2 is the frequency info within the time granularity of part1.
Proposal 2: dedicated RA response can be addressed by RA-RNTI.
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