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1.
Introduction

Regarding the reception of the Random Access (RA) response, in the following cases the UE knows that no RA response is received within the TTI window.

· If the UE does not find the RA-RNTI on PDCCH, or
· If the UE finds the RA-RNTI on PDCCH, but the RA response doest not contain the RA preamble identifier corresponding to the selected RA preamble
In the latter cases, the UE has to unnecessarily decode the RA response even if its RA response does not exist.
In this contribution, we focus on this issue and present the optimized RA response reception.
2.
Discussion
Due to the nature of open loop power control, it is obvious that the received power at eNB can not be always guaranteed for the detection level. Hence, the RACH power ramping is required and thus, the UE may not receive the RA response during the power ramping.
If a certain UE is under RACH power ramping and other acessing UEs simutanesouly exit, the RA response can be signalled to the UEs. However, the certain UE’s resposne to the preamble is not included in the RA resposne because the power ramping has not been completed. 

As a result, the UE has to perform the unnecessary processing for the decoding of the RA Response. For that reason, we propose to modify the PDCCH addressed to RA-RNTI in order to eliminate the unnecessary UE behaviours.
2.1 Optimized Random Access Response reception

Before modifying the PDCCH with RA-RNTI, we should take into account what information in the PDCCH with RA-RNTI can be omitted. A couple of proposals [1,2] addressed that in case of PDCCH with PCCH-RNTI, DL MIMO information and modulation schemes should be static and HARQ is not applied, also unessential information, e.g., duration of assignment, can be omitted. Thus, it should be possible to save at least 10 bits. In this sense, we think that PDCCH with RA-RNTI should be applied as well.

Therefore, we propose to use the saved bits of the PDCCH with RA-RNTI as a BITMAP regarding the group of the RA-preamble identifiers. For instance, assuming that 8 bits of the PDCCH can be usable, 64 preamble signatures are divided into 8 groups as shown in table 1. So, the eNB sets BITMAP position based on the received RA-preamble identifier(s). That is, set BITMAP position means corresponding RA-preamble identifier(s) are included in the Random Access Response.
Table 1. Contents of the BITMAP in the PDCCH with RA-RNTI
	BITMAP position
	RA-preamble identifier

	1
	0 ~ 7

	2
	8 ~ 15

	3
	16 ~ 23

	4
	24 ~ 31

	5
	32 ~ 39

	6
	40 ~ 47

	7
	48 ~ 55

	8
	56 ~ 63


2.2 UE behaviour
UE monitors the PDCCH in the TTI window after transmitting random access preamble. If the UE finds RA-RNTI on the PDCCH, it determines whether BITMAP corresponding to the selected Random Access Preamble is set or not. If the BITMAP is set, the UE decodes the corresponding PDSCH. Otherwise, if the Bitmap is not set, the UE does not decode the corresponding PDSCH and possibly performs RA procedure again for a while.
3.
Conclusion
In this contribution, we presented the following proposal on Random Access Response reception
· If agreeable to modify the PDCCH with RA-RNTI as above discussed, we suggest a BITMAP in the PDCCH.
4.
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