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1. Introduction

In RAN1 #54bis, it was concluded that there should be an email discussion on clarification of RNTI in RAN1 spec regarding the issue discussed in [1]. After the meeting, discussion is held on the reflector and several proposals are raised. In this contribution, we modify our former proposal according to the comments on the email reflector.
2. Discussion 

After further discussion on the email reflector, it was proposed that during RACH procedure, Temporary C-RNTI is used to derive the UE-specific search spaces. After successful contention, UE-specific search spaces are switched to those derived from C-RNTI. This proposal benefits for the full flexibility that both contention resolutions and adaptive grants can be scheduled in the UE-specific search spaces.
However, it was commented that the proposal suffers from the mismatch understanding of successful contention between UE already has a C-RNTI and eNB. Though this may be handled by network, some extra delay is introduced as shown in Fig.1. Thus this proposal seems not very desired. 
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Fig.1 Mismatch understanding between eNB and UE
As commented on the reflector, this problem can be solved by only allowed the adaptive grants detection in the subframe UE expecting the adaptive grants, that is, one out of every 8 subframes. For example, if RACH message 3 is transmitted in subframe N, UE expect the adaptive grants in subframe N+4, N+12,… until the contention is successful. This is in-line with the HARQ process in [2]. In all other subframes, UE with C-RNTI should derive its UE-specific search spaces from C-RNTI and UE not assigned a C-RNTI should derive its UE-specific search spaces from Temporary C-RNTI. The above problematic scenario doesn’t matter with this proposal because the spaces in UE side and eNB side are the same except for the timing UE expecting adaptive grants, i.e. there is no mismatch in 7 subframes every 8 subframes as shown in below Fig.2. 
Proposal: UE uses Temporary C-RNTI to derive UE-specific search spaces at the subframes expecting adaptive grants. At all other timing, UE uses either C-RNTI or Temporary C-RNTI to derive UE-specific search spaces.
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Fig.2 Mismatch avoided by the modified proposal
In last meeting, it was commented that Temporary C-RNTI can be scheduled in common search space. However, we do have concerns that this will increase the loading of the already occupied common search space. Assuming the highest dense RACH configuration is applied, one PDCCH per subframe in common search space is occupied by RACH response. More likely there is one PDCCH for BCCH in consecutive subframes. If both PDCCHs for RACH response and BCCH are of aggregation level 8 for wider coverage, there is no extra PDCCH for other usage. There are still PDCCHs for paging coming up to four times per radio frame and common search space may also be used to schedule UE whose UE-specific search space collides with others. Therefore we don’t have many vacant PDCCH in common search spaces.
3. Conclusion

We propose to adopt the proposal given in section 2. With such proposal, the mismatch is avoided and full scheduling flexibility of contention resolutions and adaptive grants is achieved. The loading of common search space is eased. 
Reference

[1] R1-083574, ”Draft CR on RNTI for UE-specific search space”.

[2] 3GPP TS36.321 V8.3.0 (2008-09), “E-UTRA MAC Protocol specification (Release 8)”
3GPP TSG-RAN WG1 Meeting #55

R1-084270
Prague, Czech Republic, November 10–14, 2008

	CR-Form-v9.4

	DRAFT CHANGE REQUEST

	

	

	36.213
	CR
	CRNum
	

rev
	-
	

Current version:
	8.4.0
	


	

	For HELP on using this form look at the pop-up text over the 
 symbols. Comprehensive instructions on how to use this form can be found at http://www.3gpp.org/specs/CR.htm.

	


	Proposed change affects:


	UICC apps

	
	ME
	X
	Radio Access Network
	X
	Core Network
	


	

	Title:


	 RNTI for UE-specific Search Space

	
	

	Source to WG:


	ASUSTeK

	Source to TSG:


	RAN1

	
	

	Work item code:


	LTE-Phys
	
	Date: 

	11/04/2008

	
	
	
	
	

	Category:


	F
	
	Release: 

	Rel-8

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)
Rel-7
(Release 7)
Rel-8
(Release 8)
Rel-9
(Release 9)

	
	

	Reason for change:


	It is not clear in the current spec whether monitoring multiple RNTIs is supported in UE specific search space and whether RNTIs other than C-RNTI can be used to derived the location of UE-specific search space. Under such condition, UE should be able to know which RNTI is used to derived the location, especially when both C-RNTI and Temporary C-RNTI are monitored.

	
	

	Summary of change:


	At the timing UE expecting adaptive grants, Temporary C-RNTI is used to derive UE-specific search spaces. At all the other timing, C-RNTI is used for UE already assigned C-RNTI and Temporary C-RNTI is used for UE doesn’t have C-RNTI. C-RNTI or Temporary C-RNTI can be monitored in common search space if UE have one or both of them.

	
	

	Consequences if 


not approved:
	Where to monitor adpative grants and contention resolutiion during Random access procedure is not clear. 

	
	

	Clauses affected:


	9.1.1

	
	

	
	Y
	N
	
	

	Other specs


	
	X
	 Other core specifications


	

	affected:
	
	X
	 Test specifications
	

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:


	


9.1.1  
PDCCH Assignment Procedure
The control region consists of a set of CCEs, numbered from 0 to 
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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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 is defined by a set of PDCCH candidates. The CCEs corresponding to PDCCH candidate m of the search space 
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 is defined below, 
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 is the number of PDCCH candidates 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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	DCI formats

	Type
	Aggregation level 
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	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, 
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After transmitting UL-SCH transport block in subframe n according to RACH response, a UE shall set 
[image: image29.wmf]RNTI

n

 equal to the Temporary C-RNTI value every 8 ms starting from subframe n+4 until higher layers indicate that its last UL-SCH transmission that was scrambled using Temporary C-RNTI was successfully received or if it receives a C-RNTI from higher layers. At all the other timing, a UE assigned C-RNTI shall set 
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