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Discussion/Decision
1 Introduction

The contribution discusses following two topics.
· Un subframe configuration

· HARQ operation in Un subframe
2 Discussion
Un subframe configuration

Following is the RAN1 agreements from the last meeting.
	· Table for defining the number of HARQ processes

· With 8ms configuration period of Un subframes 8 different patterns are possible. Based on the position of the first Un subframe of the 40ms configuration period each pattern can be represented by an 8-bit bitmap: {00000001}, {00000010}, {00000100}, {00001000}, {00010000}, {00100000}, {01000000}, or {10000000}. Each combination of patterns can be identified by the decimal equivalent of the binary number representing the 8-bit bitmap. For instance the decimal number 170 represents the configuration with a combination of 4 patterns {10101010}.
Configuration

Number of 
HARQ processes

1,2,4,8,16,32,64,128

1

3,5,6,9,10,12,17,18,20,24,33,34,36,40,48,65,66,68,72,80,96,129,

130, 132,136,144,160,192

2

7,11,13,14,19,21,22,25,26,28,35,37,38,41,42,44,49,50,52,56,67,

69,70,73,74,76,81,82,84,85,88,97,98,100,104,112,131,133,134,

137,138,140,145,146,148,152,161,162,164,168,170,176,193,194,

196,200,208,224

3

15,23,27,29,30,39,43,45,46,51,53,54,57,58,60,71,75,77,78,83,86,

87,89,90,91,92,93,99,101,102,105,106,107,108,109,113,114,116,

117,120,135,139,141,142,147,149,150,153,154,156,163,165,166,

169,171,172,173,174,177,178,180,181,182,184,186,195,197,198,

201,202,204,209,210,212,213,214,216,218,225,226,228,232,234,240

4

31,47,55,59,61,62,79,94,95,103,110,111,115,118,119,121,122,123,

124,125,143,151,155,157,158,167,175,179,183,185,187,188,189,

190,199,203,205,206,211,215,217,219,220,221,222,227,229,230,

233,235,236,237,238,241,242,244,245,246,248,250

5

63,126,127,159,191,207,223,231,239,243,247,249,251,252,253,

254,255

6

· FFS until RAN1#63 whether (for example) an offset value relative to the subframe configurations in the table should be able to be signalled by RRC.


Above agreement indicates that 8 bit bitmap would be introduced for the Un subframe configuration. More specifically, the Un subframes are identified by masking the MBSFN subframes (configuration broadcasted in the SIB2) with the 8 bit bitmap (signalled in a dedicated message). 
One example is shown below. The bitmap is “01000000”. Un subframe is the subframe of which corresponding bit is set “1” in the bitmap and configured as MBSFN subframe. 
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One can wonder why we need bitmap at all. The resulting Un subframe pattern can be signalled by MBSFN configuration which is very flexible. Potential benefits would be that bitmap pattern could give the information on the number of HARQ processes and that bitmap takes less overhead. 
For the first benefit, followings should be considered.

· There seems no apparent need for letting RN/ENB knows the exact number of HARQ processes in advance. It would be enough to define the maximum number of HARQ processes.
· Even if it is necessary, it doesn’t mean that new signalling is required. If the distance between Un subframes are integer multiple of 8 TTIs (which seems in principle what is agreed in RAN1), the number of HARQ processes could be unambiguously identified.

For the second benefit, the overhead reduction should not be decision making factor. The overhead of 8 bit bitmap is (of course) 8 bit. The overhead of one more MBSFN subframe configuration is either 12 bit (for oneFrame configuration) or 30 bit (for fourFrames configuration). Considering that the configuration is signalled infrequently, the overhead reduction seems negligible.
It should be noted that if we reuse MBSFN configuration for Un subframe configuration, it should be ensured somehow that the Un subframes are apart by multiple of 8 TTIs.

Conclusion: There is no strong motivation in introducing 8 bit bitmap for Un subframe configuration. 
However, it is not an utmost important issue. Either way works sufficiently good. The proposal is to discuss whether to introduce 8 bit bitmap or not to make a decision this meeting. 

Proposal: To make a decision whether to introduce 8 bit BITMAP for Un subframe configuration.

DL HARQ operation in Un

The Un subframes discussed above are DL Un subframes. The agreement in the RAN1 is that UL Un subframes are autonomously configured at the subframe which comes four TTIs later than the DL Un subframes. It ensures that UL ACK/NACK is sent at the right timing. No further issues are foreseen.
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UL HARQ operation in Un

Non-adaptive retransmission is not allowed in Un. PHICH is not used and UL HARQ retransmission occurs only when PDCCH indicates the retransmission. 
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Two issues need to be discussed
· How to ensure that non-adaptive retransmission is not performed.

· How to handle CURRENT_TX_NB.
The non-adaptive UL HARQ operation specified in 36.321 can be summarized as below. 
1. At each TTI, associated HARQ process is identified.

2. If the HARQ process is not empty, if PDCCH for this process is not received and if HARQ_FEEDBACK is NACK, UE triggers non-adaptive retransmission.

If the HARQ_FEEDBACK is set to ACK, non-adaptive retransmission does not happen. However, HARQ_FEEDBACK cannot stay at ACK forever because initial transmission or adaptive retransmission requires HARQ_FEEDBACK set to NACK. Following is the summary of how HARQ_FEEDBACK is set.

1. HARQ_FEEDBACK for a process is set to the received value when HARQ feedback is received. 

2. HARQ_FEEDBACK for the process is set to NACK when the initial transmission or adaptive retransmission is initiated.

3. When HARQ feedback for the transmission is received, HARQ_FEEDBACK is set to the received value again.

Considering above, it seems difficult to prevent non-adaptive retransmission with HARQ_FEEDBACK. For simple specification, it would be better to have a general text that non-adaptive retransmission is not allowed for RN.  

Because of lack of non-adaptive retransmission, CURRENT_TX_NB is not really used. There is no real need to flush the HARQ buffer upon the number of retransmissions exceed a certain threshold. One alternative is to have  another statement that CURRENT_TX_NBS is not used for RN. 
Impact to the Uu interface
Assuming that Uu is synchronized with Un, no downlink transmission except UL grant/PHICH is possible at the Uu subframe colliding with DL Un subframe. There seems no apparent impact to the standard from this aspect because it can be addressed by configuring it as MBSFN subframe in Uu interface.

For the Uu uplink, no uplink transmission can be received by ENB at the Uu subframe colliding with UL Un subframe. Since RN will not allocate uplink resource at the subframes colliding with the DL Un subframes, PUSCH transmission may not take place at the subframes colliding with the UL Un subframes. However, other uplink transmission like PUCCH, SRS and SPS are possible. Even though allowing UE to transmit those signals does not affect the performance very much, it may reduce the UE battery power considerably. Considering that the portion of UL Un subframes could be as high as 60%, taking it into account may be beneficial. However, it can be addressed by configuring PUCCH, SRS and SPS in such a manner that they don’t occur at the concerned subframes. Moreover, REL-11 add-on like UL gap for ICO may be used to prevent uplink transmission from certain subframes. Hence we don’t see big need to add something for Uu interface for REL-10.
3 Conclusion
Following two proposals are made.

Proposal 1: To discuss whether to use 8 bit bitmap or MBSFN configuration to configure Un subframe.

Proposal 2: To agree to add following text in section 5.4.2.1

	…
When TTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number of TTIs of a TTI bundle. TTI bundling operation relies on the HARQ entity for invoking the same HARQ process for each transmission that is part of the same bundle. Within a bundle HARQ retransmissions are non-adaptive and triggered without waiting for feedback from previous transmissions according to TTI_BUNDLE_SIZE. The HARQ feedback of a bundle is only received for the last TTI of the bundle (i.e the TTI corresponding to TTI_BUNDLE_SIZE), regardless of whether a transmission in that TTI takes place or not (e.g. when a measurement gap occurs). A retransmission of a TTI bundle is also a TTI bundle.
For transmission of Msg3 during Random Access (see section 5.1.5) TTI bundling does not apply. 
Non-adaptive retransmission is not supported and CURRENT_TX_NB is not used for RN communication with the E-UTRAN in combination with an RN subframe configuration. 
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