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1. Introduction

In RAN2 #61bis, [1] proposed by Ericsson was agreed to allow adaptive retransmissions of RACH message 3 as all other HARQ processes. That is, UE shall monitor uplink grants addressed to its received Temporary C-RNTI. Originally, UE is required to monitor PDCCH addressed to C-RNTI or Temporary C-RNTI for contention resolution during the same period. In this contribution, the problems of monitoring RNTI(s) during RACH message 3 transmissions are identified and some corresponding modifications in UE-specific search space locations in 36.213 are proposed. 

2. Discussion 

To monitor PDCCH for contention resolution, UE needs to check whether there is PDCCH candidate addressed to the C-RNTI or Temporary C-RNTI in the UE-specific search spaces. After transmitting RACH message 3, UE with valid C-RNTI starts to monitor PDCCH addressed to its C-RNTI for contention resolution and UE without valid C-RNTI starts to monitor its Temporary C-RNTI. Also, all UEs are required to monitor PDCCH addressed to its Temporary C-RNTI for adaptive grants. Below we consider two cases for both types of UEs and identify the problem in each case.

Case1: UE monitors PDCCH addressed to the received Temporary C-RNTI for contention 

      resolution and adaptive grants.

In [2], the PDCCH search space locations are derived from UE-ID (C-RNTI). In this case UE doesn’t have a valid C-RNTI for computing the search space locations. Therefore, in a straightforward way, eNB shall schedule the PDCCH in the search spaces whose locations are derived from Temporary C-RNTI instead of C-RNTI. 

Proposal 1: Search space locations are derived from its Temporary C-RNTI for case 1.

Caes2: UE monitors PDCCH addressed to its C-RNTI for contention resolution and monitors 

       PDCCH addressed to the received Temporary C-RNTI for adaptive grants.

Regarding monitoring the C-RNTI for contention resolution, current spec works well, that is, to monitor the C-RNTI in the search spaces whose locations are derived from C-RNTI. While considering the Temporary C-RNTI part, the adaptive grants cannot be scheduled in same spaces as for monitoring C-RNTI because the grants are for all the UEs with the same received Temporary C-RNTI to transmit the message 3 and eNB doesn’t know the C-RNTI of the UE before successfully receiving the message 3. To solve this problem, eNB can schedule both the contention resolution and adaptive grants in the search spaces whose locations are derived from the received Temporary C-RNTI. Thus UE may only have one set of PDCCH search spaces to monitor. 

There is something to be concerned in the above solution. Not until eNB successfully receives the message 3 does eNB know random access procedure is ongoing in UE and its corresponding Temporary C-RNTI. Therefore, during this period, other messages intended for the UE should be monitored in PDCCH search spaces whose locations are derived from the C-RNTI and UE will miss them if it only monitors the Temporary C-RNTI set of PDCCH search spaces, as show in fig.1 
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Fig.1 UE mis-detection of PDCCH during monitoring contention resolution and adaptive grants

The message during this period may be, for example, while the random access procedure is triggered by uplink data arrival, UE is required to monitor downlink data arrival indication. Also, if the random access procedure is triggered by scheduling request when uplink is in sync, UE may miss the downlink assignment during this period. The period may be up to 64 ms ( according to a MAC parameter, contention resolution timer). To solve the mis-detection problem, UE may be required to monitor two sets of PDCCH search space. However, this solution suffers from the increase of blind decoding attempts.

Option 1: One set of search spaces whose locations are only derived from the Temporary C-RNTI. 

Option 2: Two sets of search spaces, one’s locations are derived from the Temporary C-RNTI and the other’s are 

derived from its C-RNTI.

The comparison of option 1 and option2 can be summarized in the following table.


Mis-detection
Impact in spec
Blind decoding load

Option 1
Yes
Small
Normal

Option 2
No
Large
High

We think the misdetection of downlink data arrival indication or downlink data assignment is not critical because downlink data transmission or retransmission can be resumed after successful contention resolution. Besides, the case downlink assignment mis-detection will not occur if the UE has SR resource on PUCCH. Therefore, we prefer option 1 to keep the change smaller.

Proposal 2: One set of search space locations is only derived from its Temporary C-RNTI for case 2

3. Conclusion

With above discussion, the problems which arise from monitoring RNTI(s) during message 3 transmissions are solved. The corresponding CR to proposal 1 and proposal 2 is attached below.
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9.1.1  
PDCCH Assignment Procedure

The control region consists of a set of CCEs, numbered from 0 to 
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 is the total number of CCEs in the control region of subframe 
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. The UE shall monitor a set of PDCCH candidates for control information in every non-DRX subframe, where monitoring implies attempting to decode each of the PDCCHs in the set according to all the monitored DCI formats. The UE is not required to decode control information on a PDCCH if the channel-code rate is larger than 3/4, where channel-code rate is defined as number of downlink control information bits (including RNTI) divided by the number of physical channel bits on the PDCCH.

The set of PDCCH candidates to monitor are defined in terms of search spaces, where a search space 
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where 
[image: image8.wmf])

(

L

k

Z

 defines the start of the search space, 
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 is the number of PDCCHs to monitor in the given search space.

The UE shall monitor one common search space at each of the aggregation levels 4 and 8 and one UE-specific search space at each of the aggregation levels 1, 2, 4, 8. The common and UE-specific search spaces may overlap. 

The aggregation levels defining the search spaces and the DCI formats that the UE shall monitor the respective search spaces are listed in Table 9.1.1-1. The notation 3/3A implies that the UE shall monitor DCI formats 3 or 3A as determined by the configuration. The DCI formats that the UE shall monitor in the UE specific search spaces is a subset of those listed in Table 9.1.1-1 and depend on the configured transmission mode as defined in Section 7.1.

Table 9.1.1-1: PDCCH candidates monitored by a UE.

Search space 
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Number of PDCCH candidates 
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DCI formats

Type
Aggregation level 
[image: image13.wmf]L


Size [in CCEs]



UE-specific
1
6
6
0, 1, 1A,1B, 2


2
12
6



4
8
2



8
16
2


Common
4
16
4
0, 1A, 1C, 3/3A


8
16
2


For the common search spaces, the starting location 
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For the UE-specific search space 
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, the starting location 
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where 
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If UE is required to monitor PDCCH addressed to its Temporary C-RNTI
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