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1
Introduction
RAN2 has already agreed that the contention-free random access using dedicated signature is supported for handover (HO) and DL data resuming in LTE. Then in RAN2#57bis the basic contention-free random access procedure has been agreed except for the response transmission scheme, i.e. which is RA-RNTI or permanent C-RNTI used for addressing to random access response on DL L1/L2 control channel [1]. In this contribution we compare two alternatives and conclude our preference. 
2
Discussion
In the contention-free random access procedure, the UE accesses the eNB using a pre-assigned dedicated signature. In the case of inter-eNB HO the dedicated signature can be assigned on HO command via the source eNB from the target eNB and in the case of DL data resuming the dedicated signature can be assigned on L1/L2 control channel or MAC PDU requesting the UL resynchronization. Since the pre-assigned dedicated signature is used in Message1, i.e. RACH, the eNB can identify which UE is accessing only by detecting the signature. Hence the RRC contention-resolution step is not needed and the access delay would be shortened than that in contention-based random access procedure. 
The above basic concept of contention-free random access procedure has been agreed, but the transmission scheme of RA response is still an open issue. Normally RA-RNTI is used for RA response transmission to indicate the resource of response message in contention-based random access procedure. Thus we can consider easily that the same RA response transmission scheme using RA-RNTI is applied to contention-free random access procedure. Instead, the use of permanent C-RNTI which is already assigned to the UE for RA response transmission was proposed in order to achieve some optimization in [2][3]. We compare two schemes of RA response transmission below.
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Fig. 1: Contention-free random access ad RA response
· Compatibility of Message2 format 
In the contention-based procedure, the content of Message2 includes at least TA, UL grant (for HO), Temporal C-RNTI, and the RA-preamble identifier corresponding to used signature. On the other hand, in the contention-free procedure using RA-RNTI, the content of Message3 includes at least TA, UL grant (for HO), and the RA-preamble identifier corresponding to used dedicated signature. While in the contention-free procedure using permanent C-RNTI, the content of Message3 includes at least TA, UL grant (for HO). Obviously it is not needed to include the RA-preamble identifier corresponding to used dedicated signature, because the permanent C-RNTI is sent on DL L1/L2 control channel. The Message3 format in the contention-free procedure using RA-RNTI is same as the Message2 format in the contention-based procedure and the Message3 format in the contention-free procedure using the permanent C-RNTI is independent from that in the contention-based procedure. Thus, basically there is no different between two schemes from the compatibility point of view. 
Here we consider one optimization regarding the resource usages. Since it is not needed to include the Temporal C-RNTI in the Message3 in contention-free procedure using RA-RNTI, it would be better not to send the Temporal C-RNTI in order to save the resources. In this case, if the RA-RNTI is used for contention-free procedure and one Message3 is intended for multiple UEs that consist of both contention-based and contention-free random accessing UEs, or contention-free random accessing UEs with different purposes (i.e. HO and DL data resuming), the message formats are different from the UEs. This seems to be complicated and this may needs to define additional signalling. However, if the permanent C-RNTI is used for contention-free procedure, each Message3 is intended only for one UE and the decoding of Message3 is very simple. Therefore, from the Message3 format point of view, we may prefer the permanent C-RNTI to RA-RNTI. 
· Overhead 
When the number of UEs achieving the contention-free procedure at the same time becomes larger, the overhead of DL L1/L2 control channel for this purpose becomes higher. However, although it is FFS or it may be implementation matter that how many signatures are kept in the pool of dedicated signatures, its number would not be so large and it may be 16 signatures within 64 in a cell at most from the collision probability perspective in the contention-based procedure. Of course the lack of dedicated signatures can be expected at HO, but it would not be large problem. In fact it is captured in [1] that if the dedicated signature (resource) is not available at HO, the contention-based procedure can be used. In addition, it has been agreed that Message3 is enough to be sent within the semi-static window of a few TTI (e.g. 3), not only 1 TTI. From this perspective, e.g. 5 DL L1/L2 control channels per TTI should be used for Message3 transmission in contention-free procedure. This may be acceptable value as a worst case. However since anyway the overhead of DL L1/L2 control channel in contention-free procedure using permanent C-RNTI is larger than that in contention-free procedure using RA-RNTI, from the overhead point of view contention-free procedure using the RA-RNTI may be preferable. 

· HARQ of Message2 

Since RA-RNTI is the common RNTI among all random accessing UEs, the UEs cannot know for which UEs are intended in each DL L1/L2 control channel containing RA-RNTI. Thus even if RA response message is not decoded correctly, HARQ cannot be used. Also when the RA-RNTI is used for Message3 in contention-free procedure, the same situation will be observed and the access delay is increased. Instead, when the permanent C-RNTI is used, the Message3 is intended for only one UE and the UE is aware that the Message3 is sent to itself. Thus if only DL L1/L2 control channel can be decoded correctly in contention-free procedure using permanent C-RNTI, then HARQ may be applicable to DL-SCH of Message3. In this case, it should be noted that since the UE UL may not be synchronized, the UE should not send NACK to avoid causing interference to neighbouring sub-frames. Hence if the Message3 can be decoded correctly the UE sends ACK and the eNB sends UL grant if necessary after detecting ACK. Otherwise the UE does not send NACK and the eNB sends Message3 again after detecting DTX, and then the UE achieves HARQ for Message3. 
Taking into account the possibility for use of HARQ to Message3, the contention-free procedure using the permanent C-RNTI is more preferable.
We make a comparison table based on the above discussion. From the total perspective, we prefer the permanent C-RNTI to RA-RNTI. 
Table 1 Comparison of contention-free procedure using RA-RNTI and permanent C-RNTI

	
	RA-RNTI
	Permanent C-RNTI

	Compatibility of Message3 format 
	Opt1) No problem. 

Opt2) Different format of Message3 is needed from contention-based procedure is used for an optimization (i.e. no transmission of temporal C-RNTI). Indication of different format of Message3 would be needed as well.
	No problem. Independent from contention-based procedure.

	Overhead of L1/L2 control
	Lower for one-to-many response case
	Equal to RA-RNTI case for one-to-one response case

Higher for one-to-many case 

	HARQ
	Not applicable 
	May be applicable
Only ACK is sent.


3
Summary
We consider two transmission schemes of RA response in contention-free random access procedure. The first one is based on the RA-RNTI and the second one is based on the permanent C-RNTI which is already assigned to the UE. We compare these two schemes with respect to some points. From the overhead point of view, the permanent C-RNTI based scheme is worse (higher overhead) than the RA-RNTI based scheme. However, when we consider that the number of dedicated signatures would be small, e.g. 16 within 64 and Message3 is enough to be sent within the semi-static window of a few TTI, not only 1 TTI, the overhead may not be large problem. On the other hand, from the compatibility of Message3 format, and the use of HARQ, the permanent C-RNTI based scheme is more preferable. Thus, from the overall point of view, the permanent C-RNTI based scheme is our preference as the transmission scheme of RA response in contention-free random access procedure. 
4
Conclusion
In this contribution we discuss the transmission scheme of RA response in contention-free random access procedure with focusing on that which UE ID should be used on L1/L2 control channel, RA-RNTI or permanent C-RNTI. Then we propose the C-RNTI based RA response transmission scheme be used for contention-free procedure. We propose that RAN2 discuss the RA response in contention-free procedure based on the discussion above and capture our proposal in [1].
Text Proposal 
We propose the following text proposal for RAN2 TS [1].

--------------------------------------------- Text Proposal Start --------------------------------------------------------------------
10.1.5.2
Non-contention based random access procedure
The non-contention based random access procedure is outlined on Figure 10.1.5.2-1 below:
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Figure 10.1.5.2-1: Non-contention based Random Access Procedure
The three steps of the non-contention based random access procedures are:
1)
Random Access Preamble assignment via dedicated signalling in DL:

-
eNB assigns to UE a 6 bit non-contention Random Access Preamble (a Random Access Preamble not within the set broadcasted on BCH).

-
Signalled via:

-
HO command generated by target eNB and sent via source eNB for handover;

-
MAC signalling (L1/L2 control channel or MAC control PDU is FFS) in case of DL data arrival.

2)
Random Access Preamble on RACH in uplink: 

-
UE transmits the assigned non-contention Random Access Preamble.

3)
Random Access Response on DL-SCH:

-
Semi-synchronous (within a flexible window of which the size is one or more TTI) with message 1;

-
Use of HARQ;

-
HARQ feedback is transmitted only by the UE which detects its own UE identity, i.e. C-RNTI and decodes the message on DL-SCH correctly.
-
Addressed to C-RNTI on L1/L2 control channel;
-
Conveys at least:

-
Timing Alignment information and initial UL grant for handover;

-
Timing Alignment information for DL data arrival;

-
Intended for:

-
Only one UE in one DL-SCH message;

--------------------------------------------- Text Proposal End --------------------------------------------------------------------
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