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1 Introduction

In RAN1#66, the issues related to PRACH in uplink CoMP scenario have the following conclusion:
Conclusion:

· FFS the necessity of enhancement on PRACH procedure an uplink timing advance signaling, especially for the lower power node deployment scenario. 
In RAN1#66bis, agreement on the uplink CoMP contains:

· Potential areas of standard impact in support of UL COMP includes:

· Uplink power control

· Uplink DMRS and SRS

· Uplink control

· Uplink timing

· Impact of legacy UE should be taken into account 

In this contribution, we focus on the PRACH enhancement and uplink timing enhancement in the uplink CoMP scenario.
2 Discussion

2.1 PRACH procedure enhancement for CoMP scenario 4
For CoMP scenario 3, the cell ID of the RRHs are different from that of the macro eNB, so the UE can access the suitable RRH or macro eNB through monitoring of different PSS/SSS of different cells. While, for CoMP scenario 4, the RRHs share the same cell ID as the macro eNB, so the number of UE in the macro eNB coverage area transmitting preamble at the same time will be multiple of that in r10, if the random access procedure is not enhanced, just according to r10 design, a majority of UE will not be able to access the network quickly, and meanwhile the UEs near the RRH while far away from the macro eNB need to perform random access in a larger power, which will decrease the UE’s battery life. At this circumstance, the UE in the coverage area of RRH is more suitable to access the RRH for communication. In CoMP scenario 3, the RRH has its own cell ID, so the UE can access the moderate RRH with the cell-specific parameter. Consequently, in CoMP scenario 4, we can introduce some RRH-specific parameter for the UE to access the suitable RRH.
Proposal 1:

· Support RRH-specific random access procedure for CoMP scenario 4.

2.1.1 RRH detection in the cell search procedure
In r10, the PSS and SSS are coupled to the cell ID. For CoMP scenario, the macro cell and the RRHs share the same cell ID, so as the same PSS/SSS. In the cell search procedure, the UE will search the PSS/SSS in the whole system bandwidth to find the strongest for access. For the UE in the CoMP scenario 4, the PSS/SSS the UE searched will be the combination of the PSS/SSS of the macro cell and the RRHs, and the combination result will be stronger or weaker than the single PSS/SSS as a result of the multi-path effect. This situation is not useful for the cell search procedure, and the UE may miss the suitable cell to access at some time, so in our opinion, this problem need to be solved. The result of the UE’s cell search process should be the strongest available RRH nearby. To achieve this, we should introduce a kind of RRH-specific ID.
The RRH-specific ID works like this:
· It just work during the cell search and random access procedure;

· The purpose of the RRH-specific ID is for access to the strongest RRH available;

· The introduction of the RRH-specific ID is to decrease the access delay and the battery consumption;
· The RRH-specific ID is coupled to a specific resource of PSS/SSS, which is different from the macro cell’s;

· The macro cell ID can be seen as a special case of the RRH-specific ID;

With the introduction of RRH-specific ID in the CoMP scenario 4, in the cell search process, the UE will monitor all the available PSS/SSS, and choose the strongest allowed RRH (cell) to get the downlink synchronization.
The introduction of RRH-specific ID will lead to some standardization work in the specifications, such as 36.211 and 36.213. However, this kind work is marginal, just need for some clarification, such as the PSS/SSS configuration is not only couple with the cell ID but also the RRH-specific ID at some scenario (CoMP scenario 4). From the backward compatibility perspective, the r10 UE can work well with the relationship of PSS/SSS configuration and cell ID; the r11 UE in the CoMP scenario 4 needs to know the existence of both the cell ID and RRH-specific ID, and these two kinds of IDs need to distinguish with each other to avoid ambiguity.
Proposal 2:

· Support RRH-specific ID coupled with a kind of PSS/SSS configuration for cell search procedure for CoMP scenario 4.
2.1.2 Random access to suitable RRH

After the cell search process, the UE can get downlink synchronization with the network, which means that the UE can receive the downlink information correctly and also can perform the random access process in a more reasonable way. In the CoMP hetnet scenario 4, the macro cell and the RRH are not spatially separated, which means that the UE is within the coverage area of both the macro cell and the RRH, so if the UE transmit preamble at a relatively larger power level, the results will be as follows:
· The macro cell can also receive the UE’s uplink preamble while the destination of the preamble is the RRH;

· The preamble transmitted by the UE will play the role as the interference to the preamble transmission in the macro coverage area;
These two kinds of consequence will degrade the system performance seriously, so there need some methods to solve the problem.
Totally there are two means to solve the problem:
· Control the UE’s transmitting power to a reasonable level;

· Distribute different preamble resource (periodicity and offset) for the UEs belonging to different RRH (macro cell);
When a UE wants to access to a network, although it has get downlink synchronization with the network, the eNB is not aware of the existence of the UE and can’t set related parameters for random access. In r10, the random access process is a kind of open-loop power control. The UE tries to access the network with a power level, and increase the transmit power with the failure of the access. Considered the backward compatibility, the method to control the UE’s transmitting power also needs a lot of standardization work, so this method is not attractive for discussion.
Another method to avoid interference is to distribute different preamble periodicity and offset for different destinations. With this method, even when the transmission power is a bit larger, another dimension of orthogonal can be obtained with the orthogonal preamble resources. As the preamble resources are RRH-specific, these information can be informed to the UE by the broadcast way. Then the UE can transmit its preamble with the RRH-specific periodicity and offset with the preamble sequence from group A or group B. When the RRH received the PRACH from the UE within the coverage area, with enough resource, the RRH will admit the random access as what has being done by ordinary cell, transmit the RAR, solve the contention, and finally fulfill the random access.
Proposal 3:
· Support RRH-specific preamble resource (periodicity and offset) configuration for CoMP scenario 4.
2.2 Uplink timing enhancement

With the adoption of CoMP JR scheme, the information transmitted by the UE need to be recovered by several reception points in the uplink cooperating set. However, the distances from the UE to the reception points may be quite different from each other. While the TA command can only optimized for a single specific reception point, to other reception points, there may be interference or incorrectly reception time leading to performance degradation.
Considered that the conventional assumption is to adapt the transmission time, not the reception time, there are mainly two ways to encounter the problem above mentioned:

· Method 1: Set restriction to the uplink cooperating set

· Method 2: Support multi-TA for uplink CoMP

Method 1 is to set restriction to the uplink reception points set, which means that only the uplink reception points within the CP length can be configured for joint reception. 
Assumed the TA command for individual uplink reception points in the uplink cooperating set are TA_1, TA_2,…,TA_i,…, TA_n, where n is the number of uplink reception points; TA_a is the average TA command of the n uplink reception points. If the following condition is satisfied:

Max (TA_i – TA_a) ≤ CP;

Then the uplink reception points set is an effective cooperating set; otherwise, one or several uplink receptions need to be removed from the cooperating set until the CP restriction is met.
Method 2 is to support multi-TA for uplink CoMP. As there are multiple reception points in JR scheme, different TA commands need to be set for different reception points. The change to the UE’s transmission is that the UE need to transmit its information several times according to the TA command related to each reception point. Consequently, every reception point can recover the UE’s information in a traditional and satisfying way. 
Multiple TA has been supported in r11 for the introduction of CA, so the UE does have the ability to perform multiple TA. The different TA for the CA work item can be complemented by frequency division or time division. Frequency division means that the UE needs to support multiple transmitters and receivers; while time division means that the reception delay will be influenced. The same principle also applies for the CoMP JR scheme. Consequently, in our opinion, the introduction of multiple TA should both consider the CA work item discussion results as well as the RAN4 request for the UE category.
Compare method 1 and method 2, the phenomena is that method 1 is easy to implement and less standardization work while with limited performance gain and leading to scheduling restriction; while method 2 needs the support of UE’s hardware ability which leading to cost increase (both the time division means and the frequency means need much UE work) with the improvement of performance diversity gain without scheduling restriction.

Consequently, we proposed that firstly evaluate percentage of uplink cooperating set which can not be solved by the CP, then evaluate the performance degradation of scheduling restriction, and finally pay attention to the agreement of related sessions.

Proposal 4:

· Evaluate whether the CP is enough for uplink timing enhancement in the uplink JR scenario. The detail schemes are FFS.

3 Conclusion

In this contribution, we analyzed the timing advance in the uplink CoMP scenario and the random access procedure in the CoMP scenario 4, our proposals are as follows:
Proposal 1:

· Support RRH-specific random access procedure for CoMP scenario 4.

Proposal 2:

· Support RRH-specific ID coupled with a kind of PSS/SSS configuration for cell search procedure for CoMP scenario 4.
Proposal 3:

· Support RRH-specific preamble resource (periodicity and offset) configuration for CoMP scenario 4.
Proposal 4:

· Evaluate whether the CP is enough for uplink timing enhancement in the uplink JR scenario. The detail schemes are FFS.
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