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1      Introduction
In last RAN2#83Bis meeting there were few contributions in RAN2 pointing at the impact to RACH [1], [2]. RAN2 discussions on this issue concluded with the following agreements [3]:

	FFS: No new timing scheme for Message 1, 2, 3, and 4 is introduced. 

FFS: For all UEs, PRACH resources (Msg1, Msg3) are not allocated/configured in subframes that can be dynamically configured as DL subframe (NW restriction)




In this contribution we share our views on RACH in TDD eIMTA system.  
2      Discussion 
Random Access (RACH) is initiated in two ways: a) Contention based RACH (CBR) and b) Contention free RACH (CFR) for different use cases. According to TS 36.213 the timings of RACH messages is governed by clause 6.1.1 [4]:
	For the L1 random access procedure, UE's uplink transmission timing after a random access preamble transmission is as follows.

a. If a PDCCH with associated RA-RNTI is detected in subframe n, and the corresponding DL-SCH transport block contains a response to the transmitted preamble sequence, the UE shall, according to the information in the response, transmit an UL-SCH transport block in the first subframe 
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, if the UL delay field in clause 6.2 is set to zero where 
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 is the first available UL subframe for PUSCH transmission. The UE shall postpone the PUSCH transmission to the next available UL subframe after 
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In case a random access procedure is initiated by a "PDCCH order" in subframe n, the UE shall, if requested by higher layers, transmit random access preamble in the first subframe 
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, where a PRACH resource is available.


The text highlighted in blue above is regarding the timing of msg-3 in the context of CBR. The text highlighted in gray above is regarding the timing of dedicated preamble transmission in the context of CFR. For both msg-3 in case of CBR and msg-1 in case of CFR, the UE shall perform the UL transmission in the first subframe n+k where k ≥ 6 and n is the subframe where either msg-2 (i.e. RAR in case of CBR) or PDCCH order (in case of CFR) is received. 
For DL transmission the ACK/NAK transmission in UL is governed by Table 10.1.3.1-1 of TS 36.213 as shown below.
Table 10.1.3.1-1: Downlink association set index
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 for TDD [4]
	UL/DL

Configuration
	Subframe n

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	-
	-
	6
	-
	4
	-
	-
	6
	-
	4

	1
	-
	-
	7, 6
	4
	-
	-
	-
	7, 6
	4
	-

	2
	-
	-
	8, 7, 4, 6
	-
	-
	-
	-
	8, 7, 4, 6
	-
	-

	3
	-
	-
	7, 6, 11
	6, 5
	5, 4
	-
	-
	-
	-
	-

	4
	-
	-
	12, 8, 7, 11
	6, 5, 4, 7
	-
	-
	-
	-
	-
	-

	5
	-
	-
	13, 12, 9, 8, 7, 5, 4, 11, 6
	-
	-
	-
	-
	-
	-
	-

	6
	-
	-
	7
	7
	5
	-
	-
	7
	7
	-


For an UL transmission in subframe#n =2, the DL assignment/UL grant should have been received in (n-k)th subframe, where the different values for k is indicated under the blue highlighted column in table above. It can be noted that for configuration 0 k=6, for configuration 1 to 5, k =6,7 is the common value of k across the configurations and for configuration 6 k=7. This timing reference is depicted in figure below which can be used of RACH timings of msg-3 in case of CBR and msg-1 in case of CFR.

According to current specifications:

· If preamble is transmitted @ subframe# n.
· RAR-window between [n + 3] ~ [n + ra-ResponseWindowSize];  where ra-ResponseWindowSize = 2 ~ 10 ms

· Msg-2 (i.e. RAR) received @ subframe#[n + m], then uplink transmission at the first subframe > [n+m+6]

The question is whether it is possible to make [n+m+6] being always fixed UL subframe without restricting RACH-config too much. Assuming fixed UL subframe is #n=2, RAR should be received in subframe #n= 5 or 6. It would mean that ra-ResponseWindowSize cannot be longer than 2 ms. It can be discussed whether it is a big restriction or not. But we should at least take note of this limitation.
Observation#1: If msg-3 transmission is always scheduled in fixed UL subframe (eg. Subframe# n=2) then the ra-ResponseWindowSize cannot be longer than 2 ms to meet the timing requirements. 
	Uplink-downlink 

configuration
	Subframe number (n)

	
	Frame #X
	Frame #X+1

	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


Under the assumption that ra-ResponseWindowSize is less than 2 ms, as shown in figure above if preamble is transmitted in subframe#n=1 or 2, then msg-2 is received in:

a) For Config 0 in subframe#6 of frame #X, then UL transmission can occur in subframe#2 of frame #X+1.
b) For Config 1 to 5 in subframe#5 or #6 of frame #X, then UL transmission can occur in subframe#2 of frame #X+1.

c) For Config 6 in subframe#5 of frame #X, then UL transmission can occur in subframe#2 of frame #X+1.

Note that subframe#5 and #6 are always DL subframe and subframe#2 is fixed UL subframe. 
Based on the above analysis it can be concluded that there is no reason to introduce new timings for RACH messages.

Proposal#1: The FFS on RACH timings in previous meeting agreement can be removed.

As argued in [1], eIMTA will be deployed mainly in pico or femto cells where the number of UEs served will be few. Therefore, we do not expect any limitation in terms of PRACH resources if only subframe#2 is configured for PRACH resources. Hence, even if network applies the restriction of not configuring PRACH in subframes that can be dynamically configured as DL subframe, there should not be limitation of PRACH resources. However, this should not be mandated on the network side but can be used as a guideline.  

for PDCCH subframe monitoring during active time UE shall consider all PDCCH subframes obtained after union operation of DL subframes in the UL and DL HARQ reference configuration but exclude those subframes that are indicated as uplink subframes either through reconfiguration DCI or explicit uplink grant.

Proposal#2: The FFS on PRACH configuration in previous meeting agreement can be removed. The network restriction should be treated as a guideline for PRACH configuration in eIMTA systems.

3      Conclusion 

We conclude the contribution with following conclusions:

Observation#1: If msg-3 transmission is always scheduled in fixed UL subframe (eg. Subframe# n=2) then the ra-ResponseWindowSize cannot be longer than 2 ms to meet the timing requirements. 
Proposal#1: The FFS on RACH timings in previous meeting agreement can be removed.

Proposal#2: The FFS on PRACH configuration in previous meeting agreement can be removed. The network restriction should be treated as a guideline for PRACH configuration in eIMTA systems.
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